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AMERICAN PUBLISHERS' ADVERTISEMENT.

In presenting a new edition of " Wilson's Human Anatomy,"

the publishers have only to express the hope that it will be found

to merit a continuance of the very distinguished favor with which

it has been hitherto received. The extensive additions made by the

hand of the author, in successive revisions, are indicated by the

fact chat it contains fully one-fourth more matter than the previous

American edition, rendering a smaller type, and an enlarged page,

necessary to keep the volume within a convenient size.

The engagements of the former editor, Dr. Goddard, being

such as to prevent his taking charge of the work, it has been placed

in the hands of Dr. Gobrecht, who has made such additions as

his experience of the wants of students has suggested as desirable,

including an Introductory Chapter of a general character, containing

such preliminary information as appeared necessary to facilitate the

progress of those commencing the study of anatomy. The num-

ber of woodcuts has also been largely increased by the addition of

about one hundred and thirty illustrations, selected from various

authorities, which, it is hoped, may assist the student to an easy

comprehension of the text. These, and such notes as are intro-

duced, are distinguished by inclosure in brackets [ ]. The utmost

care has been employed throughout to render the text correct, and

to verify all the references to the illustrations ; and some few errors,

which had escaped the attention of the author, or of his assistants,

have thus been removed.

Although the English edition is still known by the name of

"The Anatomist's Vade Mecum," the publishers find, in the

increased size of the work, an additional motive for retaining the

title of "A System of Human Anatomy," by which it has been so

long and so favorably known to the American profession.

Philadelphia, September, 1858.
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AUTHOR'S xNOTE TO THE SEVENTH EDITION.

The present Edition has been carefully revised and corrected
;

many parts, especially those relating to Histological Anatomy,

have been rewritten, and a considerable addition has been made to

the number of the Woodcuts. The Author, therefore, feels some

confidence and satisfaction in presenting this Edition to his

Readers ; and trusts that the Anatomist's Vade Mecum may con-

tinue to deserve the favor which it has hitherto received at the

hands of the Student of Medicine.

17 Henrietta Street, Cavendish Square, 1857.
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PEEFACE.

In presenting for tlie Sixth time a new Edition of the Anato-

mist's Vade Mecum to my brethren of the profession of medicine,

it gives me great and heartfelt satisfaction to have the opportunity

of announcing, that, in the preparation of the present Edition, I

have received the valuable aid of a distinguished Professor of

Medicine of northern Europe, Andreas Eetzius, M. D., F. R. Acad.

S., Master of Surgery, Dean, and Professor of Anatomy in the

Royal Caroline Institute of Stockholm— a man justly renowned in

the science of our art.

The assistance of Professor Retzius is the more gratifying to me,

as being the spontaneous offering of a great and distinguished man

of science to a humble but zealous fellow-laborer ; and his appro-

bation has served as a stimulus to me to make the present Edition

not unworthy of the praise which he has kindly bestowed upon it.

"I use your Anatomist's Vade Mecum," he observes, "for my stu-

dents in the dissecting-room. It has become my favorite manual

for young students ; for I find that, by it, they get a clearer and

quicker insight into the study of Anatomy, than by auy other book.

These are my reasons for interesting myself in its success, and for

contributing my remarks for its emendation."

In pursuance of these observations. Dr. Retzius had conveyed to

me an interleaved copy of the work containing many notes for its

improvement; and, furthermore, took the trouble of sending to

me, from across the seas, a preparation of the ligaments of the foot,

showing the ligament to which he has given the name of liga-

(xi)



xii PREFACE.

mentum fundiforme (page 280). More deeply cherished is the pro-

mise conveyed in the following passage :
" If the Almighty God will

continue to bless me with health and life for some years longer, I

will assist you in revising every new Edition, and introducing alj

those new discoveries in anatomy which may be of use to the Stu-

dent of Medicine."

While thus acknowledging the assistance given to rne by Jie

great Scandinavian Professor, it may not be out of place to put on

record an act of liberality, in connexion with this book, from

another foreign source, namely, from the well-known medical pub-

lishers of Philadelphia, Messrs. Blanchard and Lea. The following

extract froni a letter addressed to me by them, and bearing date

April 4, 1854, will explain the incident to which I refer.

" You may perhaps be acquainted with the name of our house as

having published in this country your works on Anatomy and Dis-

eases of the Skin. When English works which we issue are suc-

cessful, it always affords us pleasure to make the author an

acknowledgment more substantial, if not more gratifying, than the

transatlantic reputation thus obtained ; and we accordingly take

pleasure in handing you the annexed draft, which we trust you will

do us the favor to accept."

With the above encouraging passages in the annals of the Ana-

tomist's Vade Mecum, I now conclude, trusting that my reader, and

those for whom the book was specially written, may find no reason

to utter a judgment less favorable than the foreign reputation aid

wide circulation of the volume would seem to justify.

17 Henrietta Street, Cavendish Square, 1854.
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SYSTEM 0J<3EBMST?nANAT0MY

BY THE EDITOR.

All Tiatural objects are divided into two great kingdoms, the organic, and

inorganic.

A mineral, inorganic or unorganized object undergoes no change except

through the agency of mechanical or chemical forces ; any augmentation of its

bulk being caused by the addition of similar particles to its exterior- it there-

fore increases not by growth but by accretion.

An organized body or organism is possessed of such an internal cellular or

cellulo-vascular structure as admits of the reception of fluid matters into its inte-

rior which it may alter or assimilate and add to itself. The acts by which these

results are produced being inexplicable on any known mechanical or chemical prin-

ciples, are called " vital acts," and during their continuance the object lives, and

is a living being. Animals and vegetables are both included in this kingdom,
forming its two grand divisions, between which and inorganic bodies there is a

wide distinction 5 the former being composed of dissimilar parts or organs, which
have a mutual relation to and dependence upon each other, whilst the latter are

homogeneous in their structure.

The science which has for its object the structure of living beings is Anatomy.
The word is derived from the Grreek, d^a, up, rsjxvio, I cut, since it is by dis-

sections principally that we are enabled to separate and study the different

organs.

In accordance with the division of living beings, therefore, we must have an

a7iimal and a vegetable anatomy; with the latter the botanist is more particu-

larly concerned.

When anatomy considers the entire series of animals, comparing the same
organs in the different species, it is called zoological or comparative.

When anatomy is restricted to the examination of one species only, it is

denominated special, as the anatomy of man, etc.

Physiological anatomy regards the organs in their healthy state. Pathological

anatomy, regards them as influenced by disease.

Descriptive anatomy gives us all the knowledge of an organ which may be

learned without division of its substance; thus its name, situation, size, color,

weight, etc. Regional, topographical or surgical anatomy is that branch of

descriptive anatomy which teaches us the order of superposition and relations of

all the parts in a given region, and embraces the practical application of our

anatomical knowledge to both medicine and surgery.

General anatomy, anatomy of textures or histology, separates the elementary

textures of a part or organ, thus determining its particular construction ; it is

of essential service to the physician and physiologist.

An animal body is composed of solids and Jlicids, the former differing in den-

sity from being permeated to a greater or less extent by the Utter, of whicli

(2 7)
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water is tlie chief constituent. In the completely developed human body about
two-thirds the entire weight is water.

In a minute examination of the human body we shall find that it is composed
oi simple chemical elements, which, uniting in various manners, constitute cer-

tain compounds, which are called immediate principles, from which are deve-
loped the simple structural elements, and from these the tissues, properly so called,

are formed ; these latter by their combinations constituting the organs.

The consideration of the simple chemical elements and immediate principles

which compose the tissues and fluids of the body is denominated stachiology

,

from a-eoi-xilov, an element, and xoyoj, a discourse.

The description of the tissues and the simple structural elements from which
they are formed, and of those which arc found in the fluids, is called histohyi/,

from iatoi, a web, and 7^0705, a discourse.

STOECHIOLOGY.

The consideration of the simple chemical elements and immediate principles.

SIMPLE CHE5IICAL ELEMENTS.

Fifteen simple chemical elements are recognized as occurring naturally in the

human body. These are—
Oxygen, hydrogen, carbon and nitrogen, found in all the tissues and most of

the fluids, except fat; the latter is devoid of nitrogen.

Sidphur, in the albuminous group of immediate principles and the tissues

which they form, and in the brain, hair, and nails; and as sulphuric acid in the

urine.

Phosphorus, in the albuminous group of immediate principles and their tis-

sues; in the brain; as phosphoric acid in the urine, and in the bones, combined
with lime and magnesia.

Calcium and magnesium, io-andi only in combination with oxygen as lime and
magnesia, and these with acids forming salts; they are found in the bones, milk,

and other fluids.

Sodium, with chlorine as a chloride, to form common salt, found in every

part of the body; and with oxygen forming soda, which forms salts by its com-

bination with acids, and is found in various tissues and fluids.

Potassium, occurs, as a chloride, in the muscular tissue ; and as an oxide in

combination with acids.

Chlorine forms hydrochloric acid when combined with hydrogen, and is thus

found in the gastric juice ; it also forms the chlorides of sodium and potassium,

as before stated.

Fluorine is found combined with calcium, in the bones.

Silicum is found combined with oxygen, as silica, in the hair and urine.

Iron is found in the blood, hair, muscle, milk, and pigment-cells.

31anganese is found as the oxide in bones, coloring-matter of the hair, and in

the bile.

Besides these fifteen elements, others, as arsenic, copper and lead, have been

stated to exist in small proportions in the human body as normal constituents,

but they are no doubt merely accidental.

IMMEDIATE PRINCIPLES.

The immediate principles of the tissues are " the last bodies constituting the

organism to which the tissues can be reduced by mere anatomical analysis

;

and which admit of no further subdivision without chemical decomposition."
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Water, alb.umen, fat, etc., are immediate principles; the oxygen, hydrogen,

carbon, etc., into which these may be decomposed by chemical agencies, are thp

simple chemical elements. Oxygen, nitrogen, and hydrogen are, however, also

under certain conditions immediate principles, that is, when existing in a free state

in solution. The exact number of immediate principles in the human body is

not determined. The subjoined table of 84, being Robin and Verdeil's modi-

fied by Peaslee, presents them in a classified form.'

Tabular Classijication of the Immediate Principles.

Group /.—PRINCIPLES CRYSTALLIZABLE OR VOLATILE, INDEPENDENTLY OP
DECOMPOSITION,

First Class.—Principles of Mineral Origin (24).

First. Division. Gaseous and not Saline (5).

Oxygen, Carbonic acid,

Hydrogen, Water.
Nitrogen,

Second Division. Salts (19),

Chloride of Sodium, Sulphate of Soda,
" Potassium, " Lime,

Fluoride of Calcium, Basic Phosphate of Lime (Bones),
Hydroehlorate of Ammonia, Acid Phosphate "

Carbonate of Lime, Phosphate of Magnesia,
" Magnesia, Neutral Phosphate of Soda,
" Potassa, Acid " "
" Soda, Phosphate of Potassa,

Bicarbonate " Ammonio-Magnesian Phosphate.
Sulphate of Potassa,

Second Class.— Principles of Organic Origin formed within the
Body by Dis-assimilation (42).

First Division. Aoid or Saline Principles (23).

Lactic Acid, Hippuric Acid,
Lactate of Soda, Hippurate of Lime,

'' Potassa, " Soda,
" Lime, " Potassa.

Oxalate of Lime, Inosate of Potassa,

Uric Acid, Pneumic Acid,
Neutral Urate of Soda, Pneumate of Soda,
Acid " " Taurocholate "
Urate of Potassa, Hyocholinate "
" Magnesia, Glycocholate "
" Lime, Lithofellic Acid.
" Ammonia,

' Second Division. Neutral Nitrogenized Compounds (5).

(Nitrogenized Alkaloids.)

Creatine, Urea (and Chloro-sodate of Urea—
Creatinine, Urea with marine salt).

Cystine.

» For more detailed information concerning these subjects the student is referred to
Professor Peaslee's " Human Histology," an excellent compendium of the present state
of Histological science, and the only American work of this character with which w«
arc acquainted.



3 STCE OHIO LOGY.

Third Division. Neutral Non-nitrogenized Compound. Sugars (2).

Sugar from the Liver, Sugar of Milk.

Fourth Division. Fatty and Saponaceous Compounds (13).

Cliolesterin, Caproate of Potass., Soda, &c
Oleic Acid, Olein,

Margaric Acid, Margarin,

Stearic " Stearin,

Oleate of Soda, Elaterin,

Margarate " Stearorin.

Stearate "

<>ro«;5 //.— PRINCIPLES NON-CRYSTALLIZABLE OR NON-VOLATILi,, INDEPEN-
DENTLY OF DECOMPOSITION.

Third Class.— Organic Substances, or Coagulable Principles (18).

First Division. Those naturally Liquid (7).

Fibrin, Pancreatin,

Albumen, • Mucosin,

Albuminose, Ptyalin.

Casein,

Second Division. The Solid and Demi-solid (7).

(Jlobulin, Cartilagein,

Crystallin, Ostein,.

Musculin, Keratin.

Elasticin,

Third Division. Pigjientary Substances (4).

HcBmatin, or Haematosin, Melanin.

Biliverdin, Urrosacin.

Besides these, there are other substances known to exist, but which being

doubtful, or not well determined as imiuediate principles, it is unnecessary here

to enumerate.

The organic substances or coagulable immediate principles constituting the

third class, compose the greatest part of the body, the principles of the first class

being in much smaller proportions ; whilst those of the second, except the fatty

principles, being formed by dis-assimilation or waste, to be quickly thrown off,

must be regarded as merely accessory to, and not as original components of the

organism.

The first and third classes (including fat) then are alone assimilable.

Or THE First Class. Oxygen (0) is an immediate principle when it exists

in a free state ; it is thus dissolved in the blood, and acts as a vital stimulus— its

combination with the tissues and elements producing heat.

Hydroijen (H) exists free in the stomach and large intestine, though none has

as yet been found in the blood.

Nitrogen (N) is found dissolved in the blood.

Carhonic Acid (Coj) resulting from the combination of oxygen with the carbon

of the tissues, etc., is found dissolved in all the fluids. It is removed princi-

pally by the lungs.

]Yater (Protoxide of Hydrogen, HO) is one of the most important iuime-

diate principles, forming as it does a part of every tissue or fluid in the organ-

l<!m ; and is essential to their existence; nearly every tissue is mere than half
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water. It exists in a solid, demi-solid, liquid, and gaseous state. Thus in

muscle it is in such chemical combination with the tissue that it is solid; in

other substances not being in sufficient quantity to effect solution, it is rendered

demi-solid; in fluids it is fluid ; in the halitus of the lungs it is gaseous. It is

taken into the body in food and drink, and is also supposed to be formed in the

system. Without its presence in the body, chemical and vita! acts would be

impossible.

The Sails are found in every tissue and fluid, dissolved in their water, and

thus serve as solvents for certain other immediate principles; and some of them

by ombining in the state of 5olutioa with certain organic immediate principles

compose tissues.

Common Salt (Chloride of Sodium, NaCl) is found in every portion of the

body, both solid and fluid, except enamel ; and exists in greater quantity than

anv other immediate principle of inorganic origin. It always freely exists in

fluids where cells are developing. Its existence in the blood is necessary to

endosmosis of dissolved alimentary substances from the digestive tract. It is

necessary for the performance of assimilation and dis-assimilation.

Chloride of Potassium (KCl.) is always dissolved in water, like common salt,

and is found in the milk, muscles, liver, blood, etc.

Carbonate of Lime (CaO, CO2) is found in all cases combined with the phos-

phates of lime. .

Cai'honate of Soda (NaO, Coj) is found in the blood, etc., and is always dis-

solved in water; it is combined with and dissolves the albumen of the blood.

Sub-phosphate or Basic Phosphate of Lime (8CaO, SPOg) is found in the

bones, teeth, nails and hair, in a solid state, and in a liquid form in the blood

and all the other fluids.

Of the Second Class.— T7te immediate frincrpies of organic origin formed
within the bodyhy dis-assimilation or ivoste contain but nine of the simple chemi-

cal elements, viz., sodium, potassium, calcium, magnesium, sulphur, carbon,

oxygen, hydrogen, and nitrogen, as may be observed by reference to the table.

These compounds, although so numerous, constitute by far the smallest part of

the body ; about two-thirds of them are found in the blood—they are also found

in the urine and bile, by which they are for the most part removed from the

system.

It is not necessary for our purpose to enter into a detailed description of these

immediate principles, or do more than state that it is not so certain that all the

fatty principles (which are non-nitrogenized) included in this category are the

results of " waste " or dis-assimilation ; in a normal condition they all exist in

the body in a fluid state, either inclosed in cells forming adipose tissue, in

chemical combination with other elements, or as oil-globules, without any envelop,

existing in nearly every tissue. Most of these fatty principles are taken into the

body already formed in the food, and may also be, to some extent, formed in the

body; thus cholesterin is probably a result of "waste" of the liver itself. The
uses of the fatty principles are manifold—they serve to nourish the tissues which
contain fat, and to be consumed by uniting with oxygen, and thus maintain

vital heat. The presence of fat seems to be indispensable to the original devel-

opment of the tissues, for the nuclei of all primary cells contain fat-granules.

Of the Third Class of immediate principles, which constitute the greater

part of the body, all are composed of the four elements, carbon, hydrogen, oxy-

gen and nitrogen, and are called nitrogenized compounds; they are prone to

rapid decomposition. The two first divisions form the albuminous compounds,

which are found, as is shown in the table, either in a liquid or in a solid or demi-

solid condition ; water, however, being an essential part of their chemical con-

stitution, since, if they are completely dessicated, their vital properties are com-

pletely lost.
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Albumen, fibrin and casein have been called protein compounds; since they

may be supposed to be formed by the combination of small proportions of either

sulphur or phosphorus, or both, with a compound radical, called protein (rtpotsvco,

I am first) by Mulder. Protein, however, does not exist in nature, and is only

obtained by the destructive decomposition of the substances which it is supposed

to aid in forming. The formula of Mulder for protein is, C36H25N4O10+2HO,
which represents, according to him, perfectly non-sulphurous protein.

Albumen (Prjo-j-PSa) is found in the serum of the blood, chyle, and lymph

;

like all other of these organic immediate principles, its chemical composition is

not definite. Sulphur and phosphorus are always found aiding to form it. It is

the essential pabulum of the tissues, for from it they are all developed and
nourished. It is itself probably formed from Albuminose, which is formed in

the alimentary canal by the digestion of albuminous compounds.

Fibrin (Pr,o-fPS) is found in the blood, chyle and lymph. It is probably not

a simple substance as has been supposed, but is formed from albumen, fat, and
some saline materials. It has the property of spontaneous coagulability or fibril-

lation, which is readily witnessed a few minutes after venesection ; and by this

property exercised within the body affords a matrix for new growth, but is not

the only plastic element which is called into requisition. Fibrin maybe formed

directly from albuiiiinose, or from the albumen in the blood.

Casein (Pr,o+S) is found in the milk, both as the investing membrane of the

milk-globules and in solution ; its properties generally resemble albumen.

Pancreatin is found in the pancreatic juice.

Ptyalin is found in the saliva.

Mucosin is found in mucus, and varies according to its source.

Globulin constitutes the principal part of the red corpuscles of the blood, and
is no doubt developed from albumen by their cell-membranes.

Crystallin exists in the crystalline lens, and is similar to globulin.

Musculin exists in the striated and non-striated muscular tissue, and is its

main constituent; it is probably formed from albumen; that which has been

called fibrin in the muscles is musculin.

Ostein exists in bone and white-fibrous tissue; in bone it is chemically com-

bined with phosphate of lime.

Cartilagein is found in cartilage and fibro-cartilage.

Elasticin is found in yellow-fibrous tissue.

Keratin is peculiar to nails, hair, and epidermis.

Hcemotin, Biliverclin, 3Iekini7i,a.x)d Urrosacin are the coloring matters of the

blood, bile, pigment-cells and urine.

HISTOLOGY.

This is the description of the simple structural elements, and tlie tissues which

are formed from them.

THE SIMPLE STRUCTURAL ELEMENTS.

The simple structural elements, of which the proper tissues are formed, are—
1. Homogeneous substance,

2. Simple membrane,

3. Simple fibre,

4. Cells.

1. Hnmogenemis substance, homogeneous matrix or hyaline substance, is a

structureless material, varying in density, found in several tissues, often filling

up the spaces between fibres and cells, and sometimes constituting a great part

of their bulk ; sometimes it is granular. It is developed from albumen, which
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has thereby assumed a higher stage, and with it a low grade of vital properties. It

is used to connect other structural elements, and is found in bone and cartilage.

2. Simple membrane is a thin structureless layer of coagulated albumen,
occasionally being granular; it is not traversed by either vessels or nerves, but

receives its nourishment from neighboring capillaries j it forms limitary mem-
brane and the walls of every variety of cell.

3.
^.
Simple fibre consists of threads of coagulated fibrin, and it is supposed a

rete or net thus formed furnishes a matrix for the development of tissues, and the

nidus for repair of solutions of continuity, being absorbed after the higher struc-

tural elements are developed.

4. Cells. The cell is the most important of the simple structural elements

;

for from cells almost all the tissues proper are formed— the three just described

structural elements being inferior in grade, and of course not derived from them.

Vegetable tissues are likewise formed from cells.

Fig. 1. Fia. 2.

@ ©

Nucleated cells from a bulbous

/tooT; magnified 290 diameters. (Schwann.)

Plan representing the formation,

FROM BLASTEMA, OF A NU .LEUS, and of a

cell on the nucleus, according to Schlei-

den's view.

A cell is a vesicle, which may be from y-\^ to g^'oo ^^ ^° ''"^^ ^° diameter,

formed from a plasma, blastema, or cytoblastema, which is the liquor sanguinis :

a grf^nule first appears in the clear plasma, and

is called the nvdeus or cijtoblast {xvtoi, cell, ^^^- ^

STmotsco, to produce), this increases in size and

becomes vesicular, and there is then perceived

in its interior other granules, one of which

being larger than the others is called the nucleo-

lus ; from the nucleus is developed the cell-

wall, and the space between the nucleus and

the cell--vvall is filled with a fluid containing

granules, which constitute the cell-contents.

The cell-wallh simple membrane, formed from

albumen, and possessing great endosmotie proper-

ties. The contained fiuid varies in composition

according to the character of the cell, that is, it

differs in epithelial, epidermic, or fat cells, etc.
;

the granules contained, which are very numer-

ous or may be altogether absent, may be fat-

globules devoid of investment, or pigment-gran-

ules, etc. The nucleus is generally attached to

some part of the wall of the cell, and contains a fluid, and, as stated, the nu,cleolus,

supposed to be formed of fat with an albuminous envelop, and which may itself

become vesicular; sometimes several nucleoli are found in one nucleus.

Cells showing the cell-mkm-

BRANE, the contained GRANULES,

THE NUCLEUS, AND THE NUCLEOLUS.

1 and 2. The typical spherical form.

The rest as changed by pressure.

Cells are developed in several ways :

1st. Directly from the plasma (by virtue of the vital force communicated bj

8
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its contact with living tissues), in the manner already described, which is called

free cell-developvient.

2dly. In the interior of other cells, which is the endogenous method. By
this method the nucleus of the primary cell, after enlarging, and becoming pos-
sessed of two nucleoli, becomes constricted in the middle, and finally divides
into two distinct portions, each of which becomes the nucleus of a new cell.

Fia. 4.

Endogenous oell-development. a, e, c, d. Early stages of the process, showiiig dupli-

cation of cells Covuin of AscaHs dentata). E, F, G,.H. More advanced stages (ovum of

CitcuUanui elegana).

The original cell may now burst, and set free the secondary cells, or enlarge

until several generations have been formed in the same manner within it; the

nucleoli becoming the nuclei of the new cells, and developing new nucleoli

within themselves.

3dly. Cells may multiply by division. Here the original cell elongates, and

Fig. 5.

Multiplication of cartilage-cells by division: a, original cell; b, the same be-

ginning to divide; c, the same showing complete division of the nucleus; d, the same

with the halves of the nucleus separated, and the cavity of the cell subdivided; e, continua-

tion of the same process, with cleavage in contrary direction, to form a cluster of four

cells; F, G, H, production of a longitudinal series of cells, by continuation of cleavage in the

•/»»!'' direction.
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the nucleus divides into two. The cell then, after being constricted, divides into

two distinct nucleated cells, and this process may be continued.

Different cells have different functions, thus some are Formative, producing

the solids of the body, by absorbing from the surrounding blastema their pabu-

lum, which they alter by a vital process.

Others are Secreting, and may receive their pabulum without altering it, or

but slightly, where they are intended simply to separate formed materials from

the blood, or they may produce substances in their interior from the pabulum

furnished, as in the bile-cells.

Fig. 6.

A. peculiar structural element, called the Cytoid corimsde (xveoi, fiSoj, cell

resembling), is found in some of the fluids of the bodv,

viz., in the lymph, chyle, blood, etc., and has been called

the lymph-, chyle-, and colorless blood-corpuscle, etc.

;

from this element the red blood-corpuscle is formed, pro-

bably by being converted into a non-nucleated cell by
alteration and solidification of the cell-contents, and

change of color, and the assumption of a bi-coucave dis-

coid form
J

the colorless blood-corpuscles originating by
free cell-formation in the lymph and chyle, and perhaps

in the liquor sanguinis itself. These cytoid corpuscles

also exist in mucus, pus, and exudations. In exudations

they form the basis of new tissues, but in mucus and pus

never arrive at a higher ora;anization.

Cytoid corpuscles op

BLOOD. 1. Natural ap-

pearance. 2 and 3.

Changed by dilute acetic

acid.

Fig. 7.

Development op the red from the colorless coRFUscLr.s of the blood, a. Cy

toid corpuscle. B. Same, being converted into a red corpuscle, c. Cytoid corpuscle witb'

its membrane raised by the action of water, d. Same, having lost most of its granules

E. Same, acquiring color : a single granule remaining like a nucleus, f. Perfect red cor-

puscle.

THE TISSUES.

The tissues are formed from the simple structural or histological elements,

and of these the cells are of chief importance. In some tissues the cellular

structure is retained as a permanent characteristic, as in the adipose ; whilst in

others the cells are converted into other forms, as in the striped muscular tissue.

The following table, from Todd and Bowman, will present a general view of the

various tissues which enter into the construction of the organs of which the body
is composed.
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Tabular View of the Tissues of the Human Bodi/.

1. Simple membrane, homogeneous, or nearly so,

employed alone, or in the formation of com-
pound membranes.

2. Filamentous tissues, the elements of which
are real or apparent filaments.

3. Compound membranes, composed of simple

membrane, and a layer of cells, of various

forms (epithelium or epidermis), or of areo-

lar tissue and epithelium.

4. Tissues which retain the primitive cellular

structure as their permanent character.

5. Sclerous or hard tissue.

6. Compound tissues.

a. Composed of tubes of homogeneous mem-
brane, containing a peculiar substance.

b. Composed of white fibrous tissues and
cartilage.

Examples.—Posterior layer of the

Cornea.—Capsule of the lens.

—

Sarcolemma of muscle, &c.

White and yellow fibrous tissues.

—

Areolar tissue.

Mucous membrane.— Skin.— True
or secreting glands.—Serous and
synovial membranes.

Adipose tissue.— Cartilage.'

nervous matter.

Bone.—Teeth.

Muscle.—Nerve.

Fibro-cartilage.

Gray

Fig. 8.

^il

Simple mcmhrayie has been before described, but is here referred to as form-

ing part of the tissues.

The Filamentous tissues are employed to connect different parts, and for asso-

ciating the elements of other tissues : thus, the ligaments which bind together

the bones forming joints, and the areolar or proper con-

nective tissue, composed of yellow and white fibrous

tissues, which surrounds the fibres of muscles and
nerves, etc., are filamentous tissues.

The Compound memhranes are formed of the simple

membrane lying upon vessels, nei'ves and areolar tissue,

and covered by epithelium. The skin and mucous
membrane, and glands which open upon their surfaces,

are formed in this manner, as are also the serous and
synovial membranes.

The tissues which retain their Primitive cellular

form, are very dissimilar as regards their vital endow-
ments, as also in the relative cohesion of their cells.

In adipose tissue the intervals between the cells con

taining the fat are filled with areolar tissue and capilla-

ries; in the gray nervous matter, capillaries and nerve

tubes exist between the cells; and in cartilage there is

a firm intercellular substance.

The Sclerous tissue (sx^r/po;, hard) owes its hardness

to the amount of inorganic matter combined with its

animal matter, as in bone and teeth.

The Compound tissues are those, the elementary

parts of which are made up of two distinct tissues. In

the muscular fibre, a tube composed of simple mem-
brane incloses the sarcous element in which the vital

properties of the tissue reside. In nerves similar tubes

Fibro-cartilage is also properly a compound tissue, being

First stages of the

development of striated

MUSCDLAR FIBRE. 1. Ar-

rangement of the primitive

cells in a linear series, after

Schwann. 2. The cells

united; the nuclei sepa-

rated and some broken up,

longitudinal series becom-

ing apparent— from a foe-

tal calf three inches long.

contain the neurine.

formed of cartilage and white fibrous tissue.

The transformation of cells into tissues is efi'ected in several ways. At the

earliest period of embryonic life textures are as yet unformed, but the embryo
consists of primordial cells, from which others are developed by the endogenous

method, or from the intercellular granular blastema. In these cells changes

take place for the production of the elementary parts of the tissues.

1. Cells may lose their fluid contents ; and their walls collapsing until they

oome in contact and adhere, they form simple, membranous and transparent



HISTOLOGY,

Fio. 9.

37

Epithelial plates of the oral cavity, a. Large, b. Middle-sized, c. Same, with two
nuclei.—Magnified 360 diameters. (Eolliker.)

discs, as in some kinds of epithelium, epidermis, etc. Some physiologists sup-

pose that simple homogeneous membrane is formed by the flattening of cells

and the fusion of their walls.

2. In the tissueswhich are composed Fig. 10.

of tubes of homogeneous membrane,
containing a peculiar substance, as

muscle and nerve, neighboring cells

adhere by their ends, and the par-

titions between them being removed

their cavities communicate, and thus

a tube or sheath is formed, contain-

ing the proper muscular or nervous

substance. Capillary bloodvessels

are formed in the same manner.

Curious forms are produced by modi-

fications of the same method, as in

pigment-cells.

3. Solid deposits may be formed

within the cell, obliterating its cavity.

4. The intercellular substance may become thickened, and solid deposit, or a

new arrangement of particles, occur. Cartilage is a good example of the last

two methods.

Pigment-cells from the tail of a tadpole,
magnified about two hundred and twenty-five dia-

meters. (Schwann.)

Fig. 11. Fio. 12. Fio. 13, Fig. 14.

Cross section oc

Drvelopment of cartilage. Cartilage of the branchial ray of ligneous cells con-

a fish {Ct/pn'nns crythrophthahmis) in different stages of advance- taining stratified de-

ment; magnified 450 diameters. (Schwann.) posit.

A similar method is seen in the deposits in the interior of vegetable cells.

A curious modification of development occurs in the feathers of birds, where
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a nucleated cell elongates, and becomes filled with fibres, tbe cell-wall is rubbed
off, and the fibres are exposed. In fact the nucleated

Fig. 15. cell is the agent of most of the organic processes, both
' in animals and vegetables, from their earlier stages to

their full development, in the formation of their tissues,

and the production of their secretions.

Properties of the Tissues.

Cells from the cortex

of a growing feathkr,

tihowing their division into

jbres.

The fully-developed tissues are possessed of proper-

ties which differ among themselves. These are physi-

cal and vital.

Physical properties.—These are the results of the

peculiar arrangement of their component particles, and
their chemical constitution, and can be perceived both

in dead and living textures.

Elaslicity is the property by which a tissue returns

to its original condition after being stretched or com-
pressed. The ligamenta flava and the middle coat of

arteries exhibit this property in a remarkable degree.

Extensibility. This property allows a tissue to be stretched, but in the healthy

state only after a long-continued effort.

Porosity is a property possessed by the various tissues, and seems to play a

most important part in the maintenance of the functions of life. It admits of the

transudation of the solids by the fluids, and this process was called by Dutro-

chet, who first described it, Endosmose and Exosmose. All the tissues contain

water, some of them more than four-fifths their weight; to this is due their

pliancy and other physical properties, besides which it allows nutritious mate-

rials to be conveyed into, and the products of dis-assimilation out of, their sub-

stance.

A tissue saturated with water, and placed in contact with another tissue or

fluid having a greater afl&nity for water than it has, will part with its superabun-

dance, and if not supplied from behind will eveo part with a portion of that which
is essential to its natural condition. If, however, it is supplied from the other

side, it will continue to supply the imbibing fluid, and receive more from behind.

Thus a current will be established from the water on one side of the tissue to

the fluid having a high afiinity for it on the other (^Endosviose^. But this is not

all, for the fluid, in turn, transudes the tissue to mix with the water on the other

side, and thus a counter-current (^Exosmose^ is set up in an opposite direction,

which is, however, slower than the first, and this will continue until the two
liquids are equally saturated by each other.

That this process is purely physical is proved by the fact that it will take

place through porous inorganic bodies, as well as through organic membranes.
It is supposed to be employed in the processes of secretion and absorption.

Vita/properties.—The most prominent vital property possessed by the tissues

is the power of assimilation, or of appropriating to themselves such of the

orgauizable substances presented to them as may suit their purposes. This

power is supposed to be partly due to chemical affinity, and partly to vital affi-

nity. It is most probable, however, that future researches will prove that the

power of assimilating is subject to the ordinary chemical laws, but under modi-

fying circumstances, which can only exist in a living body or tissue.

To this may be added the power of reproducing, in its appropriate place, a

new portion of a tissue, when injured or destroyed.

Another property which is essentially vital is contractility— a phenomenon
vrhich is made manifest by the visible shrinking or contraction of a living tissue
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when irritated, either by mechanical or chemical stimuli. This property is

characteristic of muscle, and probably exists in no other animal texture.

A third vital property is sensibility, which, however, requires that the tissues

shall be united so as to form a continuous line from the part manifestino; it to

the brain. This property is enjoyed in very different degrees by the different

tissues, and constitutes an important distinction between them, dependino- upon
the presence and number of nerve-fibres mixed with the tissue.

The tissues, the manner of whose formation, and properties we have just
described, are variously combined to constitute the organs of the body, all of

which differ in their structure and use, but are combined for a double purpose,
viz.: 1. The preservation of the individual; and 2. The continuance of the
species.

To effect these objects the organs are arranged in groups, each of which has
a definite purpose or function to fulfil. Each group of organs is called an
apparatus.

The general distribution of organs is shown in the followina: table:

A. For the Preservation op the Individual.

1. Apparatus of Relanon.

A ^ i! ( Orcrans of Sense,
a. Apparatus oi } ^t

^ '

K^ ^. < Nerves,
bensation, ] t^ • j c •

i n j
' (_j5rain and bpinal Cord.

( Muscles . Active Organs.

b. Apparatus of j Bones,

Motion, 1 Articulations, |- Passive "

[ Aponeuroses,

2. Apparatus of Nutrition.

a. Apparatus of

Digestion,

Mouth,
Pharynx,

ffisophagus,

Stomach,

r Duodenum,Alimentary canaU o ,, . , ,.

^uouenun
•^ ' bmall intestine, •< Jejunum,

(^ Ileum.

iCascum,
Colon,

Rectum.
{Salivary Glands,

Spleen,

Pancreas, etc.

{Heart,
Arteries,

Veins,

Lymphatics.

c. Apparatus of \ 'v \
'

r Voice.

Respiration, y ^^ '
(_ Lungs.
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{Kidneys,

BlaTdS,
Urethra.

B. For the Continuance op the Species.

Apparatus of Generation.

In the Male,

Testicles— vasa deferentia,

Vesiculse seminales— ejaculatory ducts,

Prostate gland,

Penis.

In the Female,

Ovaries,

Fallopian tubes.

Uterus,

Vagina,

Mammary glands.

The succeeding pages are descriptive of the various organs, an outline of whcse
classification vs-e have just presented.
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CHAPTER II.

OSTEOLOGY.

The bones are the organs of support of the animal frame ; tliey give firmness

and strength to the entire fabric, aflford points of connection to the niinierous

muscles, and bestow individual character on the body. In the limbs they are

hollow cylinders, admirably calculated, by their conformation and structure, to

resist violence and support weight. In the trunk and head, they are flattened

and arched, to protect cavities and provide an extensive surface for attachment.

In some situations they present projections of variable length, which serve as

levers; and in others are grooved into smooth surfaces, which act as pulleys for

the passage of tendons. Moreover, besides supplying strength and solidity, they

are equally adapted, by their numerous divisions and mutual apposition, to fulfil

every movement which may tend to the preservation of the creature, or be con-

ducive to his welfare.

According to the latest analysis by Berzelius, bone is composed of about one-

third of animal substance, which is almost completely reducible to gelatine by

boiling, and two-thirds of earthy and alkaline salts. The special constituents of

bone are present in the following proportions :
—

Cartilage 32-17 parts.

Bloodvessels 1"13

Phosphate of lime 51*04

Carbonate of lime 11*80

Fluateoflime 2*00

Phosphate of magnesia 1*16

Soda, chloride of sodium 1*20

100-00

[That bony tissue is composed essentially of two distinct elements, one organic

and the other inorganic, can be readily shown, on the one hand, by calcination,

when the whole of the organic matter is destroyed, emitting the odor of burned
horn during the process, the residuary inorganic matter, which is light and
porous, preserving the shape and size of the original bone, and being exceedingly

friable, crumbles on the slightest pressure : whilst, on the other hand, if the

bone be treated with dilute hydrochloric acid, the saline components are removed,

and the remaining organic mass, which also preserves the original size and form

of the bone, is tough and flexible, and much diminished in weight,]

Bones are divisible into three classes:— Long, flat, and irregular.

The Long bones are found principally in the Jimbs, and consist of a shaft and
two extremities. The shaft is cylindrical or prismoid in form, dense and hard

in texture, and hollowed in the interior into a medullary canal. The extremities

are broad and expanded, to articulate with adjoining bones; and, in internal

structure, are cellular or cancellous. Upon the exterior of the bone are processes

and rough surfaces for the attachment of muscles, and foramina for the transmis-

sion of vessels and nerves. The character of long bones is, therefore, their general

type of structure and their divisibility into a central portion and extremities, and

not so much their length; for there are certain long bones, as the second pha-

langes of the toes, which are less than a quarter of an inch in length, and which,

in some instances, exceed in breadth their longitudinal axis. The long bones

are, the clavicle, humerus, radius and ulna, femur, tibia and fibula, metacarpal

bones, metatarsal, phalanges, and ribs.

Flat bones are composed of two layers of dense bone with an intermediate cel-

lular structure, and are divisible into surfaces, borders, angles, and processes.
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They are adapted to inclose cavities ; have processes upon their surface for the

attachment of muscles ; and are perforated by foramina, for the passage of nu-

trient vessels to their cells, and for the transmission of vessels and nerves. They
articulate with long bones by means of smooth surfaces plated with cartilage, and

with each other, either by fibro-cartilagiuous tissue, as at the symphysis pubis,

or by suture, as in the bones of the skull. The two condensed layers of the bones

of the skull are named tables ; and the intermediate cellular structure, diploe.

The flat bones are the occipital, parietal, frontal, nasal, lachrymal, vomer, ster-

num, scapulae, and ossa innorainata.

The Irregular' bones include all that remain after the long and the flat bones

have been selected. They are essentially irregular in their form, in some parts

Bat, in others short and thick; and are constructed on the same general princi-

ple as other bones : they have an exterior dense, and an interior more or less eel-.

lular. The bones of this class are the temporal, sphenoid, ethmoid, superior

maxillary, inferior maxillary, palate, inferior turbinated, hyoid, vertebrae, sacrum,

coccyx, carpal, tarsal, and sesamoid bones, the latter including the patellae.

[The symmetry or want of symmetry of bones is also a basis for the determi-

nation of their figure. Thus, some bones being divisible into two halves, exactly

resembling each other, are called symmetrical or azygos bones, and as these

always occupy the mesial line, they are also denominated median ; whilst the

remainder, which cannot be divided into two similar parts, are called asymme-
trical, and as they always occur in pairs, and are situated on opposite sides of the

mesial line, they are also denominated corresponding or lateral bones.]

Structure of Bone.—Bone is a dense, compact, and homogeneous substance

(basis substance) filled with minute cells [lacunse] (corpuscles of Purkinje),

Fig. 17.

[Fig. 16.

Haversian Canals, seen on a

.oiigitudinal section of the com-

pact tissue of the shaft of one of

the long bones. 1. Arterial canal.

2. Venous canal. 3. Dilatation of

luother venous canal.]

MiNTTTK STRUCTURE OF BONE, drawn with the micro-

scope from nature, by Bagg. Magnified 300 diameters.

1. One of the Haversian canals surrounded by its con-

centric lamellffi. The corpuscles are seen between the

lamellce ; but the calcigerous tubuli are omitted. 2. An
Haversian canal with its concentric lamellfe, Purkinjeun

corpuscles, and tubuli. 3. The area of one of the canals.

4, 4. Direction of the lamellaj of the great medullary

canal. Between the lamella^, at the upper part of the

figure, several very long corpuscles with their tubuli are

seen. In the lower part of the figure, the outlines of

two other canals are given, to show their form and mode

of arrangement in the entire bone.
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which are scattered numerously through its structure. The basis-substance of

bone is subfibrous and obscurely lamellated, the lamelUie being concentric in long,

and parallel in flat bones : it is traversed in all directions, but especially in the

longitudinal axis, by branching and inosculating canals (Haversian' canals),

which give passage to vessels and nerves, and in certain situations the lamellai

separate from each other, and leave between them areolar spaces (cancelli) of

various magnitude. The lamellae have an average diameter of ^^'q^ of an inch,

and, besides constituting the general structure of the basis substance, are collected

concentrically around the Haversian canals, and form boundaries to those canals

of about n\-Q of an inch in thickness. The number of lamellae surrounding each

Haversian canal is commonly ten or fifteen, and the diameter of the canals has a

medium average of gi^ of an inch. The cancelli of bone, like its compact sub-

stance, have walls which are composed of lamellae : and, such is the similarity in

structure of the parts of a bone, that the entire bone may be compared to an

Haversian canal, of which the medullary cavity is the magnified channel; and the

Haversian canals may be likened to elongated and ramified cancelli. The Havet-
sian canals are smallest near the surface of a bone, and largest near its centre,

where they gradually merge into cancelli; by the frequent comniuaications of

their branches they form a coarse network in the basis substance.

[FiQ. 18.

Teansterse section of a human femur, about its middle, exhibiting the erratic courso

of the Haversian canals, and their relations to each other, and at the same the general lami-

nated condition of a long bone. This laminated condition is well shown by polarized light,

which causes the corpuscles to disappear, and the laminae to come out boldly.]

The corpuscles of Parlcinje, are thickly disseminated through the basis-sub-

stance ; they are irregular in size and form, give off numerous minute branching

tubuli [eanaliculi], which radiate from all parts of their circumference, and, in

the dried state of the bone, contain merely the remains of membranous cells and

some calcareous salts.^ In the living bone, the corpuscles and their tubuli are

probably filled with a nutritive fluid holding calcareous salts in solution. The
form of the cells is oval or round, and more or less flattened; their long diameter

' [After their discoverer, Clopton Havers, an English physician and writer of the 17tb
ventury.

]
* Miiller and Henle conceived that the bone cells and tubuli were the principa] seat of

the calcareous matter. Hence they were called calcigerous cells and tubuli.
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corresponds with the long axis of the bone, and their tubuli cross the direction

of the lamellte, and constitute a deHcate network in the basis-substance by com-
municating with each other and with the tubuli of neighboring cells. The tubuli

of the cells nearest the Haversian canals terminate on the internal surface of

[Fig. 19.

[Fig. 20.

Two LACUNJE OF OSSEOUS TISSUE, seen on their surfaces, showing the disposition of their

pores. The granular aspect of the tissue, both on their walls and around them, is well repre-

sented. Magnified 1200 diameters. Drawn from a preparation of the cancelli of the Femur
made by Mr. Tomes.]

those passages. The size of the cells varies in extreme measurement from --q^qq

to g-0y of an inch in long diameter, an ordinary average being jq^qq', the breadth

of the oval cells is about one-half or one-third their length, and their thickness

one-half their breadth. They are situated between the lamellae, to which cir-

cumstance they owe their compressed form.

In the fresh state, bones are invested by a dense fibrous mem-
brane, the periosteum, which covers every part of their surface

with the exception of the articular extremities, the latter being

coated by a thin layer of cartilage. The periosteum of the bones

of the skull is termed pericranium ; and the analogous mem-
brane of external cartilages, pericliondrium. Lining the interior

of the medullary canal of long bones, the Haversian canals, the

cancelli, and the cancelli of the flat and irregular bones, is the

rnxdullary membrane, which acts as an internal periosteum. It

is through the medium of the vessels ramifying in these mem-
branes that the changes required by nutrition occur in bones,

and the secretion of medulla into their interior is effected. The
medullary canal. Haversian canals and cancelli of long bones,

and the cancelli of other bones, are filled with a yellowish, oily

substance, the medulla, which is contained in a loose, cellular

tis.«ue formed by the medullary membrane.
Development of Bone.—To explain the development of bone,

it is necessary to inform the student that all organized bodies,

whether belonging to the vegetable or animal kingdom, are deve-

loped primordially from minute vesicles. These vesicles, or, as

they are properly termed, cells, are composed of a thin mem-
brane, containing a fluid or granular matter, and a small rounded
mass, the nucleus, around which the cell was originally formed.

Moreover, the nucleus generally contains one or more small

round granules, the nucleolus, or nucleoli. From cells having
this structure all the tissues of the body are elaborated; the ovum itself origi-

nally presented this simple form, and the embryo at an early period is wholly

composed of such nucleated cells. In their relation to each other, cells may be

Thk Perios-

tultm 1 lid open

and tu ^ned off

from a young hu-

merus.]
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isolated and independent, as is exemplified in the corpuscles of the blood, chyle,

and lymph ; secondly, they may cohere by their surfaces and borders, as in the

epidermis and epithelium ; thirdly, they may be connected by an intermediate

substance, which is then termed intercellular, 2iS in cartilage and bone ; and,

fourthly, they may unite with each other in rows, and upon the removal, by

liquefaction, of their adherent surfaces, be converted into hollow tubuli. In the

latter mode capillary vessels are formed, as also are the tubuli of nerves. One
of the properties of cells may also be adverted to in this place; it is that of

reproducing similar cells in their interior. In this case, the nucleoli become the

nuclei of the secondary cells, and, as the latter increase in size, the membrane
of the primary or parent cell is lost.

Bone, in its earliest stage, is composed of an assemblage of these minute cells,

which are soft and transparent, and are disposed within the embryo in the site of

the future skeleton. From the resemblance which the soft bone-tissue bears to

jelly, this has been termed the gelatinous stage of osteo-genesis. As development

advances, the cells, heretofore loosely connected together, become separated by
the interposition of a transparent intercellular substance, which, at first fluid,

gradually becomes hard and condensed. The cartilaginous stage of osteo-genesis

is now established, and cartilage is shown to consist of a transparent basis-sub-

stance, having minute cells disseminated through it at pretty equal distances.

Coincident with the formation of cartilage is the development of vascular canals

in its substance, the canals being formed by the union of the cells in rows, and
the subsequent liquefaction

of their adhering surfaces. Fig. 21.

The change which next en-

sues is the concentration of a 2^ 6^

the vascular canals towards '%% <5i) %^ ^ <f

some one point; for exam- ^V& ^ «" ^^ ^ # ^if^ i I ^''

pie, the centre of thf; shaft '•J e f
(i, ,

e^/ss^ 'B(Ji^ In'^iS^S'/.O®

in a long, or the mid-point '^ ^ J S ®0 | > ^'' ^ ^^-;^ 95, \©|@
of a flat bone, and here the

^e
^^^"^J ^' '4^ ®/^

^a .ff^^®^^
'®

punctum ossificationis, or ^'3> ^^ ^©g,^^ ^^ % '^^\%^ \\^
centi-e of ossification, is esta- 5,'^ ^ '•«£)'

^

blished. What determines ©'

the vascular concentration
,, , , . . Figures illustrative, op the development 07 sone;

now alluded to, is a question
jjj^.jgniged 155 times, and drawn with the camera lucida. A. A

not easily solved, but that portionof cartilage the furthest removed from the seat of ossi-

it takes place is certain, fication, showing simple nucleated cells, having an ordinary

and the vascular punctum size of tj^Vit °^ ^'^ inah, long diameter, b. The same carti-

is the most easily demon- lage,nearer the seat of ossification ; each simple cell has pro-

strable of all the phenomena dueed two, a little larger than the cells in figure a.

of ossification.

During the formation of the punctum ossificationis, changes begin to be

« apparent in the cartilage cells. Originally they are simple nucleated cells

("1 to oTi'nn of an inch in diameter), having a rounded form. As growth

proceeds, they become elongated, and it is then perceived that each cell contains

two and often three nucleoli, around which smaller cells are in progress of forma-

tion. If we examine them nearer the punctum ossificationis, we find that the

young or secondary cells have each attained the size of the parent cell (ooan ^-^

an inch), the membrane of the parent cell has disappeared, and the young cells

are separated to a short distance by freshly effused intercellular substance.

Nearer still to the punctum ossificationis a more remarkable change has ensued,

the energy of cellule reproduction has augmented with proximity to the ossifying

point, and each cell, in place of producing two, gives birth to four, five, or six

young cells, which rapidly destroy the parent membrane and attain a greater

size (y^o ^^ ^^ inch) than the parent cell, each cell being, as in the previoua
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Fig. 22.

case, separated to a slight extent from its neighbor by intercellular substance.

By one other repetition of the same process, each cell producing four, five, or sis

young cells, a cluster is formed,

containing from thirty to fifty

cells. These clusters lie in

immediate relation with the

punctum ossificationis; they

are oval in figure (about -^^-q

of an inch in length by -^^^-^

in breadth), and elongated in

the direction of the long axis

of the bone. The cells com-

posing the cluster lie trans-

versely with regard to its axis.

In the first instance they aro

closely compressed, but by

degrees are parted by a thin

layer of intercellular substance,

and each cluster is separated

from neighboring clusters by a broader layer (-5350 of an inch) of intercellular

substance. Such are the changes which occur in cartilage preparatory to the

formation of bone.

Fig. 23.

The same cartilage, still nearer the seat of ossi-

fication: each single cell of b has given birth to four, five,

or six cells, which form clusters. The clusters become
larger toward.s the right of their figure, and their cells more

numerous and larger, -j-^'j^ of an inch, long diameter.

The same cartilage at the seat of ossification: the clusters of cells are arranged

in columns ; the intercellular spaces between the columns being» 3250 of an inch in breadth.

To the right of the figure osseous fibres are seen occupying the intercellular spaces, at first

bounding the clusters laterally, then splitting them longitudinally, and encircling each sepa-

rate cell. The greater opacity of the right-hand border is due to a threefold cause, namely,

increase of osseous fibres, opacity of the contents of the cells, and multiplication of oil-

globules. In the lower part of the figure some attempt has been made to show the texture

of the cells.

Ossification is accomplished by the formation of very fine and delicate fibres

within the intercellular substance : this process commences at the punctum ossi-

ficationis, and extends from that point through every part of the bone, in a longi-

tudinal direction in long, and in a radiated direction in flat bones. Starting from

the punctum ossificationis, the fibres embrace each cluster of cells, and then send

branches between the individual cells of each group. In this manner the net-

work, characteristic of bone, is formed, while the cells by their conjunction con-

stitute the permanent areolse and Haversian canals. With a high magnifying

power, the delicate ossific fibres here alluded to are seen themselves to be com-

posed of minute cells having an elliptical form and central nuclei. These cells

attract into their interior the calcareous salts of the blood, and their nuclei

become developed, as I believe, into the future corpuscles of Purkinje. It is

possible also that some of the cartilage cells become corpuscles of Purkinje in the

fully developed bone.
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[Fig. 24.

During the progress of the phenomena above described, the contents of the

cells undergo certain changes. At first, they are transparent, then they become
granular, and still later opaque, from the presence of amorphous matter mingled

with nuclei, nucleoli, and the remains of secondary colls. In the latter state the

cells contain an abundance of minute oil-globules, which increase in size as the

ossific changes advance, and in the newly-formed osseous areolae, have attained

the ordinary size of adipose cells.

Cartilaginification is complete in the human embryo at about

the sixth week; and the first point of ossification is observed

in the clavicle at about the fifth week. Ossification commences
at the centre, and thence proceeds towards the surface; in flat

bones the osseous tissue radiates between two membranes from

a central point towards the periphery, in short bones from a

centre towards the circumference, and in long bones from a

central portion, diaphysis, towards a secondary centre, epiphy-

sis, situated at each extremity. Large processes, as the tro-

chanters, are provided with a distinct centre of development,

which is named a'pophysis.

The growth of bone in length takes place at the extremity

of the diaphysis, and in bulk by fresh deposition on the sur-

face; while the medullary canal is formed and increased by
absorption from within.

^\i(i period of ossification is diiferent in different bones; the

order of succession may be thus arranged :
—

During the fifth week, ossification commences in the clavi-

cle, lower jaw, and upper jaw.

During the sixth week, in the femur, humerus, tibia, radius,

and ulna.

During the seventh and eighth weeks, in the fibula, frontal,

occipital, sphenoid, ribs, parietal, temporal, nasal, vomer,

palate, vertebrae, first three pieces of sacrum, malar, metacar-

pus, metatarsus, third phalanges of the hands and feet, and
ilium.

During the third month, in the first and second phalanges

of the hands and feet, lachrymal bone, and ischium.

During the fifth month, in the mastoid portion of the temporal, ethmoid, infe-

rior turbinated, sternum, os pubis, and last two pieces of sacrum.

During the sixth month, in the body and odontoid process of the axis, and in

the OS calcis.

During the seventh month, in the astragalus.

During the tenth month, in the cuboid bone and os hyoides.

During the first year, in the coracoid process of the scapula ; first piece of the

coccyx, inferior turbinated bone, last piece of the sternum, anterior arch of the

fttlas, OS magnum, os unciforme, and external cuneiform bone.

During the third year, in the cuneiform of the carpus, internal cuneiform of

the tarsus, and patella.

During the fourth year, in the middle cuneiform and scaphoid of the tarsus,

During the fifth year, in the trapezium and os semilunare.

During the seventh year, in the second piece of the coccyx.

During the eighth year, in the scaphoid of the carpus.

During the ninth year, in the os trapezoides.

During the twelfth year, in the os pisiforme and third piece of the coccyx.

During the eighteenth year, in the fourth piece of the coccyx.

The ossicula auditus are the only bones completely ossified at birth ; the ver-

tebrae are not completed until the five-and-twentieth year.

The entire osseous framework of the body constitutes the skeleton, which, m

A YOUNG Femur.

1, 5. The epiphy-

ses. 4. The din-

physis. 2, 3. Apo-

physes.]
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the adult man, is composed of two hundred and forty-six distinct bones. The^
may be thus arranged :

—
Head . . . . • 8

Ossicula auditus 6

Face 14
Teeth 32
Vertebral column, including sacrum and coccyx .... 26

Os hyoides, sternum, and ribs 26
Upper extremities 64
Lower extremities 62

Sesamoid bones 8

~246

[When the bones which constitute the skeleton, as presented for study, are

connected with each other by their own ligaments, it is called a natural sheleton ;

when, however, they are connected by wires, or other artificial media, it is called

an artificial skeleton.l

The sheleton is divisible into : 1. The vertebral column, or central axis.

2. The head and face, or superior development of the central axis. 8. The
hyoid arch. 4. The thoracic arch and upper extremities. 5. The pelvic arch

and lower extremities.

VERTEBRAL COLUMN.

The vertebral column is the first and only rudiment of internal skeleton in the

lower Vertebrata, and constitutes the type of that great division of the animal

kingdom. It is also the first developed portion of the skeleton in man, and the

centre around which all the other parts are produced. In its earliest formation

it is a simple cartilaginous cylinder, surrounding and protecting the primitive

trace of the nervous system ; but, as it advances in growth and organization, it

becomes divided into distinct pieces, which constitute vertehrde.

The vertebrae admit of a division into true and fake. The true vertebrae are

twenty-four in number, and are classed, according to the three regions of the

trunk which they occupy, into cervical, dorsal, and lumbar. The false vertebrae

consist of nine pieces united into two bones, the sacrum and coccyx. The
arrangement of the vertebra? may be better comprehended by means of the

accompanying table :
—

r 7 Cervical,
r ^ S

True vertebrae, 24 \ 12 Dorsal, False vertebrae, 9 i j^ p
'

(_ 5 Lumbar. *• -^

Characters of a Vertebra.—A vertebra consists of a body, two laminae, a

spinous process, two transverse processes, and four articular processes. The body

is the solid part of the vertebra j and, by its articulation with adjoining vertebrae,

gives strength and support to the trunk. It is flattened above and below, con-

vex in front, and slightly concave behind. Its anterior surfiice is constricted

around the middle, and pierced by numerous small openings, which give passage

to nutritious vessels. On its posterior surface is a single irregular opening, or

several, for the exit of the venae basis vertebrae.

The laminse commence upon the sides of the posterior part of the body of the

vertebra by two pedicles ; they then expand; and, arching backwards, inclose a

foramen, which serves for the protection of the spinal cord. The upper and

lower borders of the laminae are rough for the attachment of the ligamenta sub-

flava. The concavities above and below the pedicles are the intervertebral

notches. The spinous process stands backwards from the angle of union of the

[aminae. It is the succession of these projecting processes along the middle line

of the back, that has given rise to the common designation of the vertebral
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column, the spine. The use of the spinous process is for the attachment of mus-

cles. The transverse processes project, one at each side, from the laminse of the

vertebra; they also are intended for* the attachment of muscles. The orticnlar

processes, four in number, stand upwards and downwards from the laminae, to

articulate with the vertebra above and below.

Cervical Vertebrae—In a cervical vertebra the bod^ is smaller than in the

other regions ; it is thicker before than behind, broad from side to side, concave

on the upper surface, and convex below; so that, when articulated, the vertebrae

lock the one into the other. The lamina' are narrow and long, and the included

spi7ial foramen large and triangular. The snperior intervertebral notches are

slightly deeper than the inferior; the inferior being the broadest. The spinous

process is short and bifid at the extremity, increasing in length from the fourth

to the seventh. The transverse processes are also short and bifid, and deeply

grooved along the upper surface for the cervical nerves. Piercing the base of

the transverse process is the vertebral foramen,' which gives passage to the ver-

tebral artery and vein, and vertebral plexus of nerves. The transverse processes

in this region are formed by two small developments, which proceed, the one

from the side of the body, the other from the pedicle of the lamina, and unite

near their extremities to inclose the circular area of the vertebral foramen. The
anterior of these developments is the rudiment of a cervical rib ; the posterior,

the analogue of the transverse processes in the dorsal region. The extremities

of these developments are the anterior and posterior tubercles of the transverse

process. The articxdar p)rocesses are oblique; the superior looking upwards and

[•ackwards; the inferior, downwards and forwards.

Fig. 25. Fia. 26.

A CENTRAL CERVICAL VERTEBRA, SEEN

UPON ITS ITPPER SURFACE. 1. The body,

concave in the middle, and rising on each

side into a sharp ridge. 2. The lamina. 3.

The pedicle, rendered concave by the supe-

rior intervertebrnl notch. 4. The bifid spi-

nous process. 5. The bifid transverse process.

The figure is placed in the concavity between

the anterior and posterior tubercle, between

the two processes which correspond with the

rudimentary rib and the true transverse pro-

cess. 6. The vertebral foramen. 7. The supe-

rior articular process, looking backwards and

upwards. 8. The inferior articular process.

There are three peculiar vertebrae in the cervical region :— The first, or atlas,

i-he second, or axis ; and the seventh, or vertebra prominens.

The Atlas (named from supporting the head) is a simple ring of bone, without

oody, and composed of arches and processes. The anterior arch has a tubercle

on its anterior surface, for the attachment of the longus colli muscle; and on its

' Sometimes, as in a vertebra now before me, a small additional opening exists bj tie

Hide of the vertebral foramen, iu which case it is traversed by a second vein.

4

The upper surface of the atlas. L
The anterior tubercle projecting from (he

anterior arch. 2. The articular surface for

the odontoid process on the posterior surface

of the anterior arch. 3. The posterior arch,

with its rudimentary spinous process. 4. The
intervertebral notch. 5. The transverse pro-

cess. 6. The vertebral foramen. 7. Superior

articular surface. 8. Tubercle for the attach-

ment of the transverse ligament. The tuber-

cle referred to is just above the head of the

figure J the convexity below it is the margin

of the inferior articulating process.
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posterior aspect is a smooth surface, for articulation with the odontoid process of

the axis.

The posterior arch is longer and more slender than the anterior, and flattened

from above downwards; at its n)iddle is a rudimentary spinous process; and upon
its upper surface, near the articular processes, a shallow groove' at each side,

which represents a superior intervertebral notch, and supports the vertebral

artery (just before it perfpjsfi^s the dura matqr) and the first cervical nerve. The
intervertebral notches arf^^ouriar, from being situated behind the articular pro-

cesses, instead of befc^^em as-in the other vertebrae. The transverse processes

are remarkably largi md ffifU^^^ pierced by \he foramen for the vertebral

artery. The articudftr procesAcs •ar*' situated on the most bulky and strongest

part of the atlas. Thit s^ncriorTiPS»#3(^i^nd q^onci/ve, and look inwards, so as to

form a kind of cup for rke 'fcottdyles of the oe6ipi.^l bone, and are adapted to the

nodding movements of the head; tlie inferior are circular, atid ne;irly horizontal,

to permit of the rotatory movements. Upon the inner face of the lateral mass

which supports the articular processes, is a small tubercle at each side, to which

the extremities of the transverse ligament are attached, a ligament which divides

the ring of the atlas into two unequal segments; the smaller and anterior, for

receiving the odontoid process of the axis ; the larger and posterior, to give pas-

sage to the spinal cord and its membranes.

The Axis (vertebra dentata) is so named from having a process, shaped like a

tooth, upon which the head turns as on a pivot. The hoclij is of large size, and

supports a strong process, the odontoid, which rises perpendicularly from its

upper surface. The oclontoiil process presents two

articulating surfaces ; one on its anterior face, to

articulate with the anterior arch of the atlas; the

other on its posterior face, for the transverse liga-

ment ; the latter surface constricts the base of the

process, which has given rise to the term neck ap-

plied to this part. Upon each side of its apex is

a rough depression, for the attachment of the alar

ligaments; and running down from its base, on

the anterior surfoce of the body of the vertebra, a

vertical ridge, with a depression at each side for

the attachment of the longus colli muscle. The
laminae are large and strong, and unite posteriorly

Fig.

A LATERAL VIEW OP THE AXIS.

] . The body ; the figure is placed on

the depression which gives attnch-

uient to the longus colli. 2. The to form a long and bifid spinous jrrocess, which is

concave beneath. The transverse processes are

rudimentary, not bifid, and project only so far as

to inclose the vertebral foramen, which is directed

obliquely outwards instead of perpendicularly as

in the other vertebrae. The superior articulating

siriction called the neck of the 2^^oc';sses are situated on the body of the vertebra,

odontoid process is seen ; the bulk at each side of the odontoid process. They are

circular and nearly horizontal, having a slight in-

clination outwards. The inferior articulating

p)'ocesses look downwards and forwards, as do the

same processes in the other cervical vertebrae.

The superior intervertchral notch is remarkably

shallow, and lies behind the articular process as in

the atlas. The lower surface of the body is con-

vex, and is received into the concavity upon the upper surface of the third

vertebra.

The Vertebra prominens, or seventh cervical, approaches in character the

'ipper dorsai vertebrae. It has received its designation from having a very long

' This OTOove is sometimes concerted into a foramen.

odontoid process. 3. The smooth

facet on the anterior surface of the

odontoid process which articulates

with the anterior arch of the atlas;

the facet for the transverse ligament

is beneath No. 2, where the con

of the process between 2, 8, would

represent its head. 4. The lamina.

5. The spinous process. 6. The

transverse process, pierced ob-

liquely by the vertebral foramen.

7. The superior articular surface.

8. The inferior articular process.
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spinous process, which is single and terminated by a tubercle, and forms a pro-

jection on the back part of the neck ; to the extremity of this process the liga-

mentum nuchas is attached. The transverse processes are but slightly grooved

along the upper surface, have each a small foramen for the transmission of the

vertebral vein, and present only a rudimentary bifurcation at their extremity.

Sometimes the anterior tubercle represents a small but distinct rib.

Dorsal Yertehvde.—The hodi/ of a dorsal vertebra is as long from before back-

wards as from side to side, particularly in the middle of the dorsal region ; it is

thicker behind than before, and marked on each side by two half articulating sur-

faces for the beads of two ribs. The pedicles are strong, and the lamivae broad

and thick ; the spinal foramen, small and round, and the inferior intervertehral

notch of largo size, the superior can scarcely be said to exist. The spinous pro-

cess is long, prismoid, directed very obliquely downwards, and terminated by a

tubercle. The transverse processes are large atid strong, and directed obliquely

backwards. Upon the anterior and superior aspect of their summits is a small

facet for the articulation of the tubercle of a rib. The articular processes are

vertical, the superior facing directly backwards, the inferior directly forwards.

The peculiar vertebras in the dorsal region are, the first, ninth, tenth, eleventh,

and twelfth. The first dorsal vertebra approaches very closely in character, the

last cervical. The body is broad from side to side, and concave above. The
superior articular processes are oblique, and the spinous process horizontal. It

has an entire articular surface for the [head of the] first rib, and a half surface

for the second. The ninth dorsal vertebra has only one half articular surface at

each side. The tenth has a single entire articular surface at each side. The
eleventh and ticelfth have each a single entire articular surface at each side ; they

approach in character, the lumbar vertebrae : their transverse processes are very

short, trifid at their summits, and have no articulation with the corresponding

ribs. The transverse processes of the twelfth dorsal vertebra are rudimentary,

and its inferior articular processes look outwards.

Fig. 26

Fig. 29.

Lateral view op a dorsal verte-

bra. 1. The body. 2, 2. Articular facets

for the heads of ribs. 3. The pedicle. 4.

The superior intervertebral notch. 5. The
inferior intervertebral notch. 6. The spi-

nous process. 7. The extremity of the

transverse process, marked by an articu-

lar surface for the tubercle of a rib. 8.

The two superior articular processes, look-

ing backwards. 9. The two inferior articu-

lar processes, looking forwards.

psrtf

Lateral view op a lumbar vertebra.

1. The body. 2. The pedicle. 3, The su-

perior intervertebral notch. 4. The infe-.

rior intervertebral notch. 5. The spinous

process. 6. The transverse process. 7. The

superior articular processes. 8. The infe-

rior articular processes. 9. The posterior

transverse process.

Lunihar Vertebrae.—These are the largest pieces of the vertebrnl column.

The hodi/ is broiid and large, and thicker before than behind. The pedicles very

strong; the ^am/was short, thick, and broad; the inferior intervertebnil notchei
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[Fio. 30.

\ V
A LATERAL VIEW OP THE SPINAL

COLUMN, SHOWING ITS CURVATURES

AND INTERNAL STRUCTURE. 1. At-

las. 2. Dentata. 3. Seventh cer-

vical vertebra. 4. Twelfth dorsal

vertebra. 5. Fifth lumbar vertebra.

S. First piece of sacrum. 7. Last

piece of sacrum. 8. Coccyx. 9. A
•pinous process. 10, 10, 10. Inter-

teitebral foramina.]

very large, and the spina] foramen large and oval

The spinous 2^vocess is thick and broad. The trams-

verse j^rocesses (costiform processes) are slender,

pointed, and directed very slightly backwards.

The superior articular processes are concave, and
look backwards and inwards ; the inferior convex,

look forwards and outwards. Projecting back-

wards and upwards from the superior articular

process is a short and flattened tubercle or jyosfe-

terior transverse p>rocess, and in a strongly marked
vertebra there is not unfrequently at the base of

this a smaller tubercle which has a direction

downwards. The last lumbar vertebra differs from

the rest in having the body very much bevelled

posteriorly, so as to be thick in front and thin be-

hind, and the transverse processes thick and
large.

General Considerations.—Viewed as a whole,

the vertebral column represents two pyramids ap-

plied base to base, the superior being formed by

all the vertebrse from the second cervical to the

last lumbar, the inferior by the sacrum and coccyx..

Examined more attentively, it will be seen to bo

composed of four irregular pyramids, applied to

each other by their smaller extremities and by
their bases. The smaller extremity of the upper-

most pyramid is formed by the axis, or second

cervical vertebra ; and its base, by the first dorsal.

The second pyramid is inverted ; having its base

at the first dorsal, and the smaller end at the

fourth. The third pyramid commences at the

fourth dorsal, and gradually enlarges to the fifth

lumbar. The fourth pyramid is formed by the

sacrum and coccyx.

The bodies of the vertebrae are broad in the

cervical region ; narrowed almost to an angle in

the middle of the dorsal, and again broad in the

lumbar region. The arches are broad and imbri-

cated in the cervical and dorsal regions, the infe-

rior border of each overlapping the superior of the

next; in the lumbar region an interval is left be-

tween them. A considerable interval exists be-

tween the cranium and atlas, and another between

the last lumbar vertebra and sacrum.

The spinous processes are horizontal in the cer-

vical, and become gradually oblique in the upper

part of the dorsal region. In the middle of the

dorsal region they are nearly vertical, and imbri-

cated, and towards its lower part assume the direc-

tion of the lumbar spines, which are quite hori-

zontal. The transverse processes developed in their

most rudimentary form in the axis, gradually in-

crease in length to the first dorsal vertebra. In

the dorsal region tlioy project obliquely back-

wards, and diminish suddenly in length in the

eleventh and twelfth vertebrae, where they aro
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very small. In the lumbar region they increase in length to the middle verte-

bra, and again subside to the last.

The transverse processes consist essentially of two parts, the anterior of which

in the dorsal region is the rib, while the posterior retains the name of transverse

process. In the cervical region these two elements are quite apparent, both by

their diflPerent points of attachment to the vertebra, and by the vertebral foramen

which divides them at their base. In the lumbar region the so-called transverse

processes are in reality lumbar ribs, while the transverse processes will be found

behind them in a rudimentary state, developed like the true transverse processes

in the cervical region, from the superior articular processes. When the anterior

and posterior transverse processes are examined in relation with each other, they

will be observed to converge ; if they were prolonged they would unite as in the

cervic;il region and inclose a foramen, or they would rest in contact as in the dor-

sal region, or become consolidated as in the formation of the sacrum. Moreover,

the posterior transverse processes are directed upwards, and if they were pro-

longed, they would come into contact with a small tubercle which is found at the

base of the posterior transverse process (in strongly marked vertebrae) in the ver-

tebra above. This junction would form a posterior intervertebral foramen, as

actually occurs in the sacrum. In brief, the lumbar vertebrae exhibit those tran-

sitional changes which are calculated, by an easy gradation, to convert separate

vertebras into a solid bone. The transverse processes of the eleventh and twelfth

dorsal vertebrae are interesting in a transcendental point of view, as exhibiting a

tendency, which exists obscurely in all the rest, to trifurcate. Now, supposing

these three branches to be lengthened in order to fulfil their purposes, the ante-

rior would constitute the articulation or union with a rib, while the superior and

inferior would join similar branches in the vertebra above and below, and form a

posterior intervertebral foramen.

The intervertebralforamina formed by the juxtaposition of the intervertebral

notches are smallest in the cervical region, and gradually increase to the last

lumbar. On either side of the spinous processes, and extending the whole length

of the column, is the vertebral groove, Vihiah. is shallow and broad in the cervical,

and deeper and narrower in the dorsal and lumbar regions. It lodges the prin-

cipal muscles of the back.

Viewed from the side, the vertebral column presents several curves, the prin-

cipal of which is situated in the dorsal region, the concavity looking forwards.

In the cervical and lumbar regions the column is convex in front j and in the

pelvis an anterior concave curve is formed hy the sacrum and coccyx. Besides

the antero-posterior curves, a slight lateral curve exists in the dorsal region,

having its convexity towards the right side.

Development.—The vertebrae are developed by three primary and five secondary

centres or epiphyses. The primary centres are, one for each lamella, and one fur

the body
J

the epiphyses, one for the apex of the spinous process, one for that of

each transverse process, one for the upper and one for the under surface of the

body. Exceptions to this mode of development are met with in the atlas, axis,

vertebra promineus, and lumbar vertebrae. The atlas has four centres : one for

each lateral mass, one (sometimes two) for the anterior arch, and one for the

centre of the posterior arch. The axis has five : one (sometimes two) for the

body, two for the odontoid process, appearing side by side in its base, and one

for each lamella. The vertebra prmninens has two additional centres for the

anterior or costal segments of the transverse processes, and the lumbar vertebiSb

two for the posterior segments of the transverse processes.

The primary centres of the vertebrae make their appearance during the seventh

or eighth week of embryonic existence, the lamella being somewhat in advance

of the body. From the lamellae are produced the spinous, transverse, and articular

processes, and the sides of the body; they unite, to complete the arch, one yea>

after birth, and with the body during the fifth year. The epiphyses for the extr»>
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mities of the spinous and transverse processes make their appearance at fifteen

or sixteen, and become united between twenty and twenty -five. The epiphyses

of the body are somewhat later in appearance, and are consolidated between the

periods of twenty five and thirty years of age.

[Fig. 81.

Devklopment op vertebra.

A. The three principal pieces of the

vertebrae are seen to be distinct.

B. The lateral pieces have joined

behind. The spinous and transverse

processes remain cartilaginous at their

ends. The arch is still separable from

the middle anterior piece, and the carti-

lage having been removed from the

body, the surface of this is rounded,

rough, and fissured.

1, 2. The lateral pieces. 3. The an-

terior part for the body. * Line of sepa-

ration between the lateral pieces and

the anterior.]

Development of tetitebral epiphyses.

c. Dorsal vertebra. The epiphyses of the pro-

cesses are drawn sliglitly away from the rest of

the bone.

D. The arch and processes of a lumbar verte-

bra, with the epiphyses. These are somewhat

elongated, but are apparently reduced in the

drawing by being viewed from above.

e. a front view of the body of a vertebra, to

exhibit the thin epiphyses which belong to its

upper and lower surfaces.

4, 6. The ends of the transverse processes.

6. Spinous process. 7, 8. The two epiphyses of

the body ; the flat surface of one is seen in figure

c; the edges of both are marked in figure e.

9, 10. Epiphyses of the articular tubercles of

a lumbar vertebra.]

The ossific centres, for the lateral masses, of the atlas, appear at the same

time as those of the other vertebra;; they unite posteriorly at the end of the

second year, by the intervention of the centre for the posterior arch. The one

or two centres of the anterior arch appear during the first year, and become con-

solidated with the lateral pieces during the fifth or sixth year. The axis deve-

lops its lateral pieces at the same time as the other vertebrae : they join poste-

riorly soon after birth, and with the body during the fourth or fifth year. The
centres for the body and odontoid process appear during the sixth month, and

are consolidated during the third year. Tlie body of the axis is more largely

developed at birth than that of the other vertebrge. The costal segments of the

vertehra prominens appear during the second month, and become united to the

body at the fifth or sixth year; they sometimes remain permanently separate,

and constitute cervical ribs. The transverse process of the first lumbar vertebra

has sometimes a distinct centre, which may remain permanently separate, in that

case forming a lumbar rib.

The ossification of the arches of the vertebras commences from above, and pro-

coeds gradually downwards; hence arrest iof development gives rise to spina

bifida, generally in the loins. Ossification of the bodies, on the contrary, com-

mences at the centre, and proceeds from that point towards the extremities of the

column ; hence imperfection of the bodies occurs either in the upper or lower

vertebrae.

A.ttacTimeyii ofMuscles.—To the atlas are attached nine pairs of muscles ; the lon-

gus colli, rectus anticus minor, rectus lateralis, rectus posticus minor, obliquus supe-

fior and inferior, spleuius colli, levator anguli scapulas, and fixst intertrausversales.
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To the axis are attached eleven pairs, viz. : longus colli, intertransversales, ob-

liquus inferior, rectus posticus major, interspinales, serai-spinalis colli, multiSdus

spin^e, levator anguli scapula3, splenius colli, transversalis cervicis, and scalenus

uiedius.

To the remaining vertehrse collectively, thirty-one pairs and one single muscle,

viz. : 2}ostcn'orIi/, trapezius, latissimus dorsi, levator anguli scapulaj, rhomboideus

minor and major, serratus posticus superior and inferior, splenius, sacro-lumbalis,

longissimus dorsi, spinalis dorsi, eervicalis ascendens, transversalis cervicis, tra-

chelo-mastoideus, complexus, semispinalis dorsi and colli, multifidus spinas, inter-

spinales, intertransversales, levatores costarum : antcriorljj, rectus anticus major,

longus colli, scalenus anticus, medius, and posticus, psoas magnus, psoas parvus,

quadratus lumborum, diaphragm, obliquus internus and transversalis.

The Sacrum is a triangular bone, situated at the lower extremity of the ver-

tebral column, and formed by the consolidation of five false vertebrae. It is

divisible into an anterior and a posterior suface, two lateral and a superior bor-

der, and an inferior extremity.

The aiiteri<ir surface is concave, and marked by four transverse lines, which

indicate its original constitution of five separate pieces. At the extremities of

these lines, on each side, are the four anterior sacral foramina, which diminish in

size from above downwards, and transmit the anterior sacral nerves. The projec-

tion of the superior piece is the sacro-vertebral angle or jjromontori/.

Fig. 33. Fig. 3'i.

The sacrum seen rpoN its anterior

SURFACE. 1, 1, 1, 1. Transverse lines mark-

ing the original constitution of the bone of

four pieces. 2, 2, 2, 2. Anterior sacral fora-

mina. 3. Promontory of the sacrum. 4. Ear-

shaped surface to articulate with the ilium,

5. The sharp edge to which the sacro-ischi-

atic ligaments are attached. 6. The verte-

bral articular surface. 7. The broad trian-

gular surface which supports the psoas

muscle and lumbo-sacral nerve. 8. Articu-

lar process of the right side. 9. Inferior

extrerait}', or apex of the sacrum. 10. One

of the sacral cornua. 11. The notch

which is converted into a foramen by the

coccyx.

Posterior view of the sacrum. —
1, 1, 1, 1. The four rudimentary spinous pro-

cesses. 2,2. The sacral canal. 3, 3, .3, 3, 3.

Rudimentary articular processes. The low-

est of these processes, with the correspond-

ing process of the opposite side, 4., are the

sacral cornua. 5, 5, 5, 5. The four posterior

sacral foramina. 6, 6, 6, 6, 6. Posterior trans-

verse tubercles. 7. The auricular surface.

8. Sharp edge for the attachment of the sa-

cro-ischiatic ligaments. 9. Surface for ar-

ticulation with the body of the last lumbar

vertebra. 10, 10. Articulating facets of

the articular processes. 11. Apex of the

sacrum by which it articulates with the

coccyx. 12. Rough surface for the attach-

ment of the posterior sacro-iliac ligaments.

The posterior surface is narrower than the anterior, and convex. On the

middle line is a rough crest formed by the rudiments of four spinous processes,

the fifth remaining undeveloped, and exposing the lower termination of the sacrai
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canal. Immediately external to and parallel with the median crest, is a rantre

of five small tubercles which represent the articular processes of the true verte-

brse ; beyond these is a shallow groove in which the four posterior sacral fora-

mina open, and further outwards, a range of five tubercles corresponding with the

posterior transverse processes of the lumbar vertebr8e. The lowest pair of articular

tubercles bound on each side the termination of the sacral canal, and send each

a process downwards to articulate with the coccyx. The two descending pro-

cesses are the sacral cornua. The posterior sacral foramina are smaller than

the anterior, and transmit the posterior sacral nerves. Of the posterior trans-

verse tubercles the y?rs^ corresponds with the angle of the superior border of the

bone; the second is small, and enters into the formation of the sacro-iliac articu-

lation ; the third is large, and gives attachment to the oblique sacro-iliac liga-

ment; the fourth and Ji/th are smaller, and serve for the attachment of the sacro-

ischiatic ligaments.

The lateral harder of the sacrum presents superiorly a broad and ear-shaped

(auricular) surface to articulate with the ilium; and inferiorly a sharp edge, to

which the greater and lesser sacro-ischiatic ligaments are attached.

On the superior border, in the middle line, is an oval articular surface, corre-

sponding with the under part of the body of the last lumbar vertebra; and on

each side a broad triangular surface, which supports the lumbo-sacral nerve and

psoas niagnus muscle. Immediately behind the vertebral articular surface is the

triangular entrance of the sacral canal ; and, on each side of this opening, an

articular process, which looks backwards and inwards, like the superior articular

processes of the lumbar vertebrae. In front of each articular process is an inter-

vertebral notch.

The inferior extremity of the bone presents a small oval surface which articu-

lates with the coccyx ; and on each side a notch, which, with a corresponding

notch in the upper border of the coccyx, forms the foramen for the transmission

of the fifth sacral nerve.

The sacrum presents some variety in respect of curvature, and of the number
of pieces which enter into its structure. The curve is often very slight, and

situated only near the lower part of the bone; while in other subjects it is con-

siderable, and occurs at the middle of the sacrum. The sexual differences in the

sacrum relate to its greater breadth, and the greater angle which it forms with

the rest of the vertebral column in the female, rather t'han to any peculiarity in

shape. It is sometimes composed of six pieces, more rarely of four, and, occa-

sionally, the first and second pieces remain permanently separate.

Development By twenty-one points of ossification ; five for each of the first

three pieces, viz., one for the body, one for each lateral portion, and one for each

lamina; and three for each of the last two, namely, one for the body and one for

each lateral portion. In the progress of growth, and after puberty, fourteen epi-

physal centres are added, namely, two for the surfaces of each body, one for each

auricular surface, and one for the thin edge of each lateral border. Ossification

begins in the bodies of the sacral pieces somewhat later than in those of the true

vertebras; the first three appearing during the eighth and ninth week, and the

last two at about the middle of intra-uterine existence. Ossification of the

lamellae takes place during the interval between the sixth and ninth month.

The epiphyses for the upper and under surface of the bodies are developed during

the interval between the fifteenth and eighteenth year; and for the auricular

and marginal piece, after twenty. The two lower vertebral pieces, although the

last to appear, are the first to be completed (between the fourth and fifth year),

and unite by tlieir bodies. The union of the bodies takes place from below

upwards, and finishes, between the twenty-fifth and thirtieth year, with the first

two pieces.

Articulation.— \^\i\i four bones; the last lumbar vertebra, ossa innominati,

ana coccyx.
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Attachment of Musdes. — To seve)i pairs ; m /y-o?;^, pyriformis ; on ths side,

coecygcus ; and behind, gluteus raaximus, latissimus dorsi, longissimus dorsi,

sacro-lumbalis, and multifidus spinge.

The Coccyx {xoxxv^, cuckoo, resembling a cuckoo's beak) is composed of foro

small pieces, which form the caudal termination of the

vertebral column. The superior piece is broad, and ex-

pands laterally into two transverse processes; it is sur-

mounted by an oval articular surface and two cornua, the

former to articulate with the apes of the sacrum, the latter

with the sacral cornua. The lateral wings sometimes be-

come connected with the sacrum, and convert the notches

for the fifth pair of sacral nerves into foramina. The re-

maining three pieces diminish in size from above down-
wards.

Development.— By four centres, one for each piece.

Ossification commences in the first piece soon after birth

;

in the second, between five and ten years; in the third,

between ten and fifteen ; and in the fourth, between fifteen

and twenty. The pieces unite at an earlier period than

the bodies of the sacrum, the first two pieces first, then the

third and fourth, and lastly the second and third. Be-

tween forty and sixty years, the coccyx becomes consoli-

dated with the sacrum ; this event taking place later in the

female than in the male.

Articulatwns. — With the sacrum.

Attachment of Muscles,— To three pairs, and one single muscle; gluteus maxl
mus, coccygeus, posterior fibres of the levator ani, and sphincter ani.

Front VIEW op the

COCCYX. 1,2,3,4. The

four pieces of the bone.

5, 5. The transverse pro-

cesses of the first piece.

6. Articular surface for

the extremity of the sa-

crum. 7, 7. The cornua

which articulate with tha

sacral cornua.

OF THE SKULL,

The skull, or superior expansion of the vertebral column, is divisible into two

parts, the cranium and the face; the former being adapted, by its form, struc-

ture, and strength, to contain and protect the brain; the latter, the chief organs

of sense.

The Cranium is composed of eight separate bones; viz., the

Occipital, Two Temporal,

Two Parietal, Sphenoid,

Frontal, Ethmoid.

Occipital bone.— This bone is situated at the posterior part and base uf the

cranium. It is trapezoid in figure, and divisible into two surfaces, four borders,

and four angles.

External Surface.— Crossing the middle of the bone transversely, from one

lateral angle to the other, is a prominent ridge, the superior curved line. In the

middle of the ridge is a projection, called the external occipitcd protuberance ; and

descending from it a small vertical ridge, the spine. Above and below the supe-

rior curved line the surface is rough, for the attachment of muscles ; and on either

side of the spine is a convexity, the recep)taculum cerehelli. About three-quar-

ters of an inch below the superior curved line is another transverse ridge, the

inferior curved line, and beneath the latter the foramen magnum. On each

side of the foramen magnum, nearer its anterior than its posterior segment, and

encroaching somewhat upon the opening, is an oblong articular surface, the con-

dyle, for articulation with the atlas The condyles approach towards each other

anteriorly, their articular surfaces looking downwards and outwards. Directlj'
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behind eacli condyle is an irregular fossa, and a small opening, the 'posterior

condyloid foramen, for the transmission of a vein to the lateral sinus. In front

of the condyle is the anterior condyloid foramen, for the hypoglossal nerve; on
the outer side of each condyle, a projecting ridge, the transverae process, exca-
vated in front by a notch which forms part of the jugular foramen ; and directly

behind the ridge, and forming its posterior boundary, a prominent process, the
jiignlar tnhercle} In front of the foramen magnum is a thick square mass, the

basilar process, and in the centre of the basilar process a small tubercle for the

attachment of the superior and middle constrictor muscles of the pharynx.

Fig. 36. Fig. 37.

1^

External surface of the occipital

BONE. 1. Superior curved line. 2. Ex-
ternal occipital protuberance. 3. Spine.

4. Inferior curved line. The convexity

of the bone in this situation on either side

of the spine is the receptacuhim cerehelli.

&. Foramen magnum. 6. Condyle of the

right side. 7. Posterior condyloid fossa,

in which the posterior condj'loid foramen

is found. 8. Anterior condyloid foramen,

concealed by the margin of the condyle.

9. Transverse process; this process on the

internal surface of the bone forms the jugu-

lar eminence. 10. The notch in front of

the jugular eminence, forming part of the

jugular foramen. 11. Basilar process.

12. Rough projections into which the

odontoid ligaments are inserted. 13. Su-

perior border. 14. Inferior border.

Internal surface of the occipital

BONE. 1. Left cerebral fossa. 2. Left cere-

bellar, fossa. 3. Groove for the posterior

part of the superior longitudinal sinus. 4.

Spine for the falx cerebelli, and groove for

the occipital sinuses. 5. Groove for the

left lateral sinus. 6. Internal occipital

protuberance, the groove on which lodges

the torcular Herophili. 7. Foramen mag-

num. 8. Basilar process, grooved for the

medulla oblongata. 9. Termination of the

groove for the lateral sinus, bounded exter-

nally by the jugular eminence. 10. Jugu-

lar fossa; this fossa is completed by the

petrous portion of the temporal bone. 11.

Superior border. 12. Inferior border. 13.

Border which articulates with the petrous

portion of the temporal bone, grooved by

the inferior petrosal sinus. 14. Anterior

condyloid foramen.

Internal Surface. — On the internal surface is a crucial ridge, which divides

the bone into four fossae ; the two superior or cerebral fossae lodging the poste-

rior lobes of the cerebrum ; the two inferior or cerebellar, the lateral lobes of the

cerebellum. The superior arm of the crucial ridge is grooved for the superior

longitudinal sinus, and gives attachment to the falx cerebri ; the inferior arm is

sharp and prominent for the attachment of the falx cerebelli, and slightly grooved

for the two occipital sinuses. The transverse ridge gives attachment to the ten-

torium cerebelli, and is deeply grooved for the lateral sinuses. At the point of

* Retzius remarks that the jugular tubercle is very long in certain mammalia.
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meeting of the fl ur arms is a projection, the internal oc<'ipital protuherance,

which corresponds with the similar process situated on the external surface of the

bone. The convergence of the four grooves forms a slightly depressed fossa,

upon which rests the torcular Herophili. In the centre of the basilar portion

of the bone is the foramen magnum, oblong in form, and larger behind than

before, transmitting the spinal cord [with its envelops], spinal accessory nerves,

and vertebral arteries. Upon the lateral margins of the foramen magnum are

two rough eminences, which give attachment to the odontoid ligaments, and

immediately above these, the openings of the anterior condyloid foramina. In

front of the foramen magnum is the basilar process, grooved on its surface for

supporting the medulla oblongata, and along each lateral border for the inferior

petrosal sinus. On each side of the foramen magnum is a groove, for the termi-

nation of the lateral sinus; a smooth surface, which forms part of the jugular

fossa; and a projecting process, which divides the two, and is called t\iQ jugular
eminence. Into the jugular fossa will be seen opening the posterior condyloid

foramen.

The superior borders are strongly serrated, and assist in forming the lamb-

doidal suture ; the inferior are rough, not serrated, and articulate with the mas-

toid portion of the temporal bone by means of the additameutum suturae lamb-

doidalis. The jugular eminence and side of the basilar process articulate with

the petrous portion of the temporal bone, and the intervening space, which is

irregularly notched, forms the posterior boundary of the jugular foramen, or

foramen lacerum posterius.

The angles of the occipital bone are, the superior, inferior, and two lateral.

The superior angle is received in the interval formed by the union of the poste-

rior and superior angles of the parietal bones, and corresponds with that portion

of the fcetal head which is called the posterior fontanel. The inferior angle

is the articular extremity of the basilar process. The lateral angles, at each side,

project into the interval formed

by the articulation of the poste-

terior and inferior angle of the

parietal with the mastoid portion

of the temporal bone.

Development. — By seven cen-

tres ; four for the four parts of

the expanded portion divided by
the crucial ridge, one for each

condyle, and one for the basilar

process. Ossification commences
in the expanded portion of the

bone at a period anterior to the

vertebrge ; at birth the bone con-

sists of four distinct pieces ; which
are united at about the fifth or

sixth year. After twenty the

basilar process unites with the

body of the sphenoid.

Articulations. — With six

bones; two parietal, two tempo-
ral, sphenoid, and atlas.

Attachment of Muscles. — To
thirteen pairs ; to the rough sur-

face above the superior curved

line, the occipito-frontalis ; to

the superior curved line, the trapezius and sterno-mastoid ; to the rough ispace

between the curved lines, complexus, and splenius capitis; to the space between

FFiG. 38.

,rt*^pirr^„

The occipital bone at dipfekent periods op its

GROWTH.

A. At about the tenth week, o, the expanded por-

tion of the bone. 1, 2. Its four nuclei, b, the nuclei

for the condyloid pieces. The basilar nucleus is not

yet apparent.

B. At the ordinary period of birth, composed of four

pieces, a, posterior or proper occipital, b, b, condy-

loid pieces, c, basilar portion.]
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the inferior curved line and the foramen magnum, the rectus posticus major and
minor, and obliquus superior ; to the transverse process, the rectus lateralis

;

and to the basilar process, the rectus anticus major and minor, and superior and

middle constrictor muscles.

Parietal Bone. — The parietal bone is situated at the side and vertex of the

skull ; it is quadrilateral in form, and divisible into an external and internal sur-

face, four borders and four angles. The superior border is straight, to articulate

with its fellow of the opposite side. The inferior border is arched and thin, to

articulate with the temporal bone. The anterior border is concave, and the pos-

terior somewhat convex.

External Surface.— Crossing the bone in a longitudinal direction from the

anterior to the posterior border, is an arched line, the temporal ridge, to which
the temporal fascia is attached. In the middle of this line, and nearl}' in the

centre of the bone, is the projection called the parietal eminence, which marks
the centre of ossification. Above the temporal ridge the surface is rough, and
covered by the aponeurosis of the occipito-frontalis; below the ridge the bone is

smooth {planum semicirculare~), for the attachment of the fleshy fibres of the

temporal muscle. Near the superior border of the bone, and at about one-third

from its posterior extremity, is the parietal foramen, which transmits a vein to

the superior longitudinal sinus. This foramen is often absent.

Fig. 40.

Fia. 39.

External suuface of the left paiiie-

TAL BONE 1. Superior, or sagittal border.

2. Inferior, or squamous border. 3. Ante-

rior or coronal border. 4. Posterior, or

lambdoidal border. 5. Temporal ridge ; the

figure is situated immediately in front of the

parietal eminence. 6. The parietal foramen,

unusually large in the bone from which this

figure was drawn. 7. Anterior inferior

angle. 8. Posterior inferior angle.

Internal surface of the left parie-

tal BONE. 1. Superior, or sagittal border.

2. Inferior, or squamous border. 3. Ante-

rior, or coronal border. 4. Posterior, or

lambdoidal border. 5. Part of the groove

for the superior longitudinal sinus. 6. In-

ternal termination of the parietal foramen.

Y. Anterior inferior angle of the bone, on

which is seen the groove for the trunk of the

artcria meningea media. 8. Posterior infe-

rior angle, on which is seen a portion of tho

groove for the lateral sinus.

Internal Surface. — The internal table is smooth; it is marked by numerous

furrows, which lodge the ramifications of the arteria meningea media, and by

digital fossse which correspond with the convolutions of the brain. Along tho

upper border is part of a shallow groove, completed by the opposite parietal bone,

which serves to contain the superior longitudinal sinus. Some slight pits arc

also observable near this groove, which lodge the glandulse Pacchioni.

The anterior inferior angle is thin and lengthened, and articulates with the
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Fig. 41.

greater wing of the sphenoid bone. Its inner surface is deeply grooved for the

trunk of the arteria meningea media; the groove being frequently converted

into a closed canal. The posterior- inferior angle is thick, and presents a broad

and shallow groove for the lateral sinus.

Development,— By a single centre. Ossification commences in the parietal

eminence at the same time as in the bodies of the vertebras.

Articulations.— With Jive bones; with the opposite parietal, occipital, frontal,

temporal, and sphenoid.

Attachment of MuscUs.— To one only, the temporal. The aponeurosis of the

occipito-frontalis glides over its upper surface.

Frontal Bone. — The frontal bone bears some resemblance in form to tho

under valve of a scallop-shell. It is situated at the anterior part of the cranium,

forming the forehead, and assisting in the construction of the roof of the orbits

and nose. Hence it is divisible into a superior or frontal portion, and an infe-

rior or orbito-nasal portion. Each of these portions presents for examination an

external and internal surface, borders, and processes.

External Surface.— At about the middle of each lateral half of the frontal

portion is a projection, ih.e frontal eminence. Below these points are the stiper-

ciliary ridges,, large towards their inner

termination, and becoming gradually

smaller as they arch outwards : they

support the eyebrows. Beneath the

superciliary ridges are the sharp and

prominent arches which form the upper

margin of the orbits, the supraorbital

ridges. Externally the supraorbital

ridge terminates in the external angular

process, internally in the internal angu-

lar process; at the inner third of this

ridge is a notch, sometimes converted

into a foramen, the supraorbital notch,

which gives passage to the supraorbital

artery, veins, and nerve. Between the

two superciliary ridges is a rough projec-

tion, the nasal tuherosity [glabella]

;

this portion of the bone denotes by its

prominence the situation of the frontal

sinuses. Extending upwards and back-

wards from the external angular process

is a sharp ridge, the commencement of

the temporal ridge, and beneath the

ridge a depressed surface, forming part

of the temporal fossa.

The orhito-n asal portion of the bone

consists of two thin processes, the orbital

plates, which form the roof of the orbits,

and an intervening notch which lodges

the ethmoid bone, and is called the eth-

moidal fissure. The edges of the eth-

moidal fissure are hollowed into cavities,

which, by their union with the ethmoid

bone, complete the ethmoidal cells; and, crossing these edges transversely, arc

two small grooves, sometimes canals, which open into the orbit by the anterior

and posterior ethmoidal foramina. At the anterior termination of these edges

are the irregular openings which lead into the frontal sinuses ; and between th**

External surface of the frontal bo.ve.

1. Situation of the frontal eminence of the

right side. 2. Superciliary ridge. 3. Supra-

orbital ridge. 4. External angular process.

5. Internal angular process. 6. Supraorbital

notch, for the transmission of the supraorbital

nerve and artery; in the figure it is partly

converted into a foramen by a spiculum of

bone. 7. Nasal tuberosity ; the swelling

around this point denotes the situation of the

frontal sinuses. 8. Temporal ridge, com-

mencing from the external angular process

(4). The depression in which the figure S is

situated is part of the temporal fossa. 9. Na-

sal spine.
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two internal angular processes is a rough excavation which receives the nasal

bones, and a projecting process, the t^asal spine. On each orbital plate, imme-
diately beneath the external angular process, is a shallow depression which lodges

the lachrymal gland ; and beneath the internal angular process a small pit, some-

times a tubercle, to which the cartilaginous pulley of the superior oblique muscle

is attached.

Internal Surface.—Along the middle line of this surface is a grooved ridge,

the edges of the ridge giving attachment to the falx cerebri, the groove lodging

the superior longitudinal sinus. At the commencement of the ridge is an open-

ing, sometimes completed by the ethmoid bone, the foramen caecum. This

opening lodges a process of the dura mater, and occasionally gives passage to a

small vein which communicates with the nasal veins. On each side of the ver-

tical ridge are some slight depressions which lodge the glandulse Pacchioni, and

on the orbital plates a number of irregular pits called digital fosses, which corre-

spond with the convolutions of the anterior lobes of the cerebrum.

The superior harder is thick and strongly serrated, bevelled at the expense of

the internal table in the middle, where it rests on the junction of the two parietal,

.ji->^l

Fig. 42.

T^'

Internal surface op the frontal bone ; the bone is raised to show the orbito-nasal

portion. 1. Grooved ridge for the lodgment of the superior longitudinal sinus and attach-

ment of the fals. 2. Foramen csecum. 3. Superior, or coronal border of the bone ; the figure

is situated near that part which is bevelled at the expense of the internal table. 4. Inferior

border of the bone. 6. Orbital plate of the left side. 6. Cellular border of the ethmoidal

fissure. The foramen caecum (2) is seen through the ethmoidal fissure. 7. Anterior and pos-

terior ethmoidal foramina ; the anterior is seen leading into its canal. 8. Nasal spine. 9. The

depression within the external angular process (12) for the lachrymal gland. 10. Depression

for the pulley of the superior oblique muscle of the eye j immediately to the left of this num-

ber is the supraorbital notch, and to its right the internal angular process. 11. Opening lead-

ing into the frontal sinuses; the leading line crosses the internal angular process. 12. Ex-

ternal angular process. The correspo ding parts are seen on the other side of the figure.

[in young subjects this obtuse angle, which is received into the retiring angle

formed by the two parietal bones, is wanting; in its situation the anterior angle

of the anterior fontanel is found,] and at the expense of the external table

on each side where it receives the lateral pressure of those bones. The infc'

rior border is thin, irregular, and squamous, and. articulates with the sphenoid

bone.

Development. — By two centres, one for each lateral half. Ossification begins

in the orbital arches, somewhat before the vertebrae. The two pieces are sepa-

rate at birth, and unite by suture during the first year, the suture sometimes
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remaining permanent through W^q^ frontal suture. The frontal sinuses make-
their appearance during the first year, and increase in size until old age.

[Fig. 43.

Feomtal bone of a fcetus born a short time before the usual period, a, right lateral

portion. 6, left lateral portion.]

Articulations.— With twelve bones; two parietal, sphenoid, ethmoid, two
nasal, two superior maxillary, two lachrymal, and two malar.

Attachment of Muscles.— To tioo pairs j corrugator supercilii, and temporal.

Fig. 44.

Temporal Bone.—The temporal bone is situated at the side and base of the

skull, and is divisible into a squamous,
mastoid, and petrous portion.

The Squamous portion., forming the

anterior part of the bone, is thin, translu-

cent, and contains no diploe. On its ex-

ternal surface it is smooth, gives attach-

ment to the fleshy fibres of the temporal

muscle, and has projecting from it an

arched and lengthened process, the zij-

goma. Near the commencement of the

zygoma, upon its lower border, is a pro-

jection called the tuhercle, to which is

attached the external lateral ligament of

the lower juw, and continued horizontally

inwards from the tubercle, a rounded

eminence, the eminentia articularis. The
process of bone which is continued from

the tubercle of the zygoma into the emi-

nentia articularis is the inferior root of the

zygoma. The superior root is continued

upwards from the upper border of the zy-

goma, and forms the posterior part of the ^''""ds to form tlie eminentia articularis. 6.

External surface of the TEMPOUAr,

BONE OP THE LEFT SIDE, 1. Squamous por-

tion. 2. Mastoid portion. 3. Extremity of

the petrous portion. 4. The zygoma. 5.

Indicates the tubercle of the zygoma, and at

the same time its inferior root turning in-

Superior root of the zygoma, forming the

posterior part of the temporal ridge. 7.

Middle root of the zygoma, terminating ab-

ruptly at the glenoid fissure. 8. Mastoid

foramen. 9. Meatus auditorius e.xtemus,

surrounded by the processus auditorius. 10.

The digastric fossa, situated immediately to

temporal ridge, serving by its projection

to mark the division of the squamous from

the mastoid portion of the bone; and the

middle root is continued directly back-

wards, and terminates abruptly at a nar-

row fissure, the fissura Glaseri. The in-

ternal surface of the squamous portion is the inner side of (2) the mastoid process.

marked by several shallow fossae, which 11. Styloid process. 12. Vaginal process oj

correspond with the convolutions of the tympanic lamina. 13. Glenoid or Glaserian

cerebrum, and, by a furrow for the poste- fi^^^''^' ^"^^ '^^'^"g ^'"^ f'"°°' ^^'^ ""™^'''

rior branch of the arteria meningea media. 7^^^^! f' ''""t ^Z'"''""
^°'''°", '*

. .n„ . 7 r • glenoid fossa. 14. The opening and part of
J he superior or squamous border., is very f, e <.\, v ^ „u;„r, f.,i,^i ,1? p ^

the groove for the Eustachian tube.
thin, and bevelled at the expense or the

inner surface, so as to overlap the lower and arched border of the parietal bono
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Fig. 45.

The inferior horder is thick, and dentated to articulate with the spinous process

of the sphenoid bone.

The Mastoid portion forms the posterior part of the bone ; it is thick, and
hollowed between its tables into a loose and cellular diploe. On its external sur-

face it is rough for the attachment of muscles, and contrasts strongly with the

smooth and polished surf;ice of the squamous portion ; every part of the surface

is pierced by small foramina, which give passage to minute arteries and veins

;

one of these openings, oblique in direction, of large size, and situated near tho

posterior border of the bone, the mastoid- foramen , transmits a vein to the lateral

sinus. Not unfrequently this foramen is situated in the occipital bone. The
inferior part of the mastoid portion is round and expanded, the mastoid process,

and excavated in its interior into numerous cells, which form part of the organ

of hearing. In front of the mastoid process, and between the superior and
middle root of the zygoma, is the large oval opening of the meatus audltorius

externits, surrounded by a rough lip, the processus auditorius. Directly to the

inner side of, and partly concealed by, the mastoid process, is a deep groove, the

digastric fossa ; and a little more internally the occipital groove, which lodges

the occipital artery. On its internal surface the mastoid portion presents a broad

and shallow groove (fossa sigmoidea^ for the lateral sinus, and terminating in

this groove the internal opening of the mastoid foramen. The superior horder

of the mastoid portion is dentated ; and its posterior border, thick and less

serrated, articulates with the inferior border of the occipital bone.

The meatus auditorius extcrnus is a slightly curved canal, somewhat more
than half an inch in length, longer along its

lower than its upper wall, and directed obliquely

inwards and forwards. The canal is narrower at

the middle than at the extremities, is broadest in

its horizontal diameter, and terminates at the outer

wall of the tympanum by an abrupt oval border.

Within the margin of this border is a groove for

tbe insertion of the membrana tympani.

Section OF THE TEMPORAL BONE, The Petrous portion of the temporal bone is

RIGHT SIDE, showing the curved named from its extreme hardness and density. It

direction of the meatus auditorius is a three-sided pyramid, projecting horizontally

forwards into the base of the skull, the base being

applied against the internal surface of the squa-

mous and mastoid portions, and the apex being

received into the triangular interval between the

spinous process of the sphenoid and the basilar

process of the occipital bone. For convenience of

description it is divisible into three surfaces, an-

terior, posterior, and basilar; and three borders,

superior, anterior, and posterior.

The anterior surface, forming the posterior

boundary of the middle fossa of the interior of the

base of the skull, presents for examination from

base to apex, firstly, an eminence caused by the projection of the perpendicular

semicircular canal ; next, a groove leading to an irregular oblique opening, the

hiatus Fallopii, for the transmission of the petrosal branch of the Vidian

nerve ; thirdly, another and smaller oblique foramen, immediately beneath the

preceding, for the passage of the nervus petrosus superficialis minor, a branch of

Jacobson's nerve ; and, lastly, a large foramen near the apex of the bone, the

termination of the carotid canal.

The posterior surface forms the front boundary of the posterior fossa of the

base of the skull ; near its middle is the oblique entrance of the meatus audito-

rius internus. Above the meatus auditorius internus is a small oblique fissure,

externus. 1. Edge of the proces-

sus auditorius. 2. Groove into

tvhich the membrana tympani is

inserted. The obliquity of the

line from 2 to 3 indicates the ob-

lique termination of the meatus,

and the consequent oblique direc-

tion of the membrana tympani.

4. 4. Cavity of the tympanum. 5.

Opening of the Eustachian tube.

6. Part of the aquaeductus Fal-

lopii. 7, Part of the carotid canal.
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and a minute foramen ; the former lodges a process of the dura mater, and the
foramen gives passage to a small vein. Further outwards, towards the mastoid

Fia.46.

Fig. 47.

Left temporal bone, seen from within. 1. Squamous portion. 2. Mastoid portion.

The cipher is placed immediately above the inner opening of the mastoid foramen. 3. Pe-

trous portion. 4. Groove for the posterior branch of the arteria meningea media. 5. Be-

velled edge of the squamous border of the bone. 6. Zygoma. 7. Digastric fossa, imme-
diately internal to the mastoid process. 8. Occipital groove. 9. Groove for the lateral

sinus. 10. Elevation on the anterior Surface of the petrous bone, marking the situation of

the perpendicular semicircular canaL 11. Opening of termination of the carotid canal.

12- Meatus auditorius internus. 13. A dotted line leads upwards from this cipher to the

narrow fissure which lodges a process of the dura mater. Another line leads downwards to

the sharp edge which conceals the opening of the aquseductus cochleae, while the cipher

itself is situated on the bony lamina which overlies the opening of the aquseductus vesti-

buli. 14. Styloid process. 15. Stylo-mastoid foramen. 16. Carotid foramen. 17. Jugu-

lar process. The deep excavation to the left of this process forms part of the jugular fossa,

that to the right is the groove for the eighth pair of nerves. 18. Notch for the fifth nerve

on the upper border of the petrous bone, near its apex. 19. Extremity of the petrous bone,

this part gives origin to the levator palati and tensor tympani muscle.

portion of the bone, is a small slit, almost hidden by a thin plate of bone; this

is the aquseductus vestibuH, and transmits a small artery and vein of the vesti-

bule and a process of dura mater. Below the meatus,

and partly concealed by the margin of the posterior bor-

der of the bone, is the aquseductus cocTilese, through

which passes a vein from the cochlea to the internal

jugular vein, and a process of dura mater.

The meatus auditorius internus is about one-third of

an inch in depth, and pursues a slightly oblique course

in relation to the petrous portion of the temporal bone,

but a course directly outwards in relation to the cranium.

At the bottom of the meatus, and upon its anterior

aspect, is a reniform fossa, the concave border of which

is directed towards the entrance of the meatus. The
reniform fossa is divided into an upper and lower com-

partment by a sharp ridge, which is prolonged for some
distance upon the anterior wall of the meatus, and some-

times as far as its aperture ; this ridge marks the situa-

tion of the two nerves of the seventh pair, facial and

auditory, which are lodged in the meatus. Along the

convexity of the reniform fossa, and arranged in a curved

line from above downwards, are four or five openings,

the two upper ones being the largest, and occupying the

superior compartment, the two or three inferior ones, smaller, the inferior com
5

Renipokm fossa of the

meatus auditorius in-

ternus; right temporal

bone. 1. Ridge dividing

the reniform fossa into two

compartments. 2. Open-

ing of the aqueeductus

Fallopii. The openings

following that of the aquse-

ductus Fallopii in a curved

direction require no refer-

ence. 3. Cluster of three

or four oblique openings

on the posterior wall of

the meatus. 4. The spi-

rally-grooved base cf the

cochlea.
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partment. Behind the latter, at the distance of a line and a half, and on the

posterior wall of the meatus, is a cluster of three or four oblique openings, two
of which are minute. The inferior and larger compartment of the reniform fossa

presents a well-marked spiral groove, which commences on the convex border of

the fossa, immediately below the line of openings above described, and, sweeping

round the convexity of the inferior compartment, and becoming deeper as it pro-

ceeds, terminates by a small round aperture in the centre of the spire. The
uppermost of the openings of the reniform fossa is the aperture of the aquae-

ductus Fallopii, and gives passage to the facial nerve. The rest are culs-de-sae,

pierced at the bottom by numerous minute foramina for the passage of filaments

of the vestibular nerve, while the cluster of three openings on the posterior wall

of the meatus is intended for single filaments of the same nerve. The spiral

groove corresponds with the base of the cochlea, and being pierced by a number
of minute foramina for filaments of the cochlear nerve, is named tractus spiralis

foraminulentus. The opening in the centre of the spiral impression leads into a

canal which occupies the central axis of the modiolus, and is thence called tubulus

centralis modioli.

The basilar surface of the petrous portion is rough, irregular, and enters into

the formation of the under surface of the base of the skull. Projecting down-

wards, near its middle, is a long sharp spine, the styloid process, occasionally

connected with the bone only by cartilage, and lost during maceration, particu-

larly in the young subject.' At the base of this process is a rough sheath-like

ridge, into which the styloid process appears implanted, the vaginal process

or tympanic lamina. In front of the vaginal process is a broad triangular

depression, the glenoid fossa, bounded in front by the eminentia articularis,

behind by the vaginal process, and externally by the rough lip of the processus

auditorius.

The glenoid fossa is divided transversely by the glenoid fissure (fissura Gla-

seri), which receives the extremity of the processus gracilis of the malleus, and

transmits the laxator tympani muscle, chorda tympani nerve, and anterior tym-

panic artery. The surface of the fossa in front of the fissure is smooth, to articu-

late with the condyle of the lower jaw; and that behind the fissure rough, for

the reception of part of the parotid gland. At the extremity of the inner angle

of the glenoid fossa is the foramen of the Eustachian tube; and separated from

it by a thin lamella of bone, called processus cochleariformis, a small canal for

the transmission of the tensor tympani muscle.

Directly behind, and at the root of the styloid process, is the stylo-mastoid

foramen, the opening of exit of the facial nerve, and entrance of the stylo-mas-

toid artery. Nearer the apex of the bone is a large oval opening, the carotid

foramen, the commencement of the carotid canal, which lodges the internal

carotid artery and carotid plexus. And between the stylo-mastoid and carotid

foramen, in the posterior border, is an irregular excavation forming part of the

jugular fossa for the commencement of the internal jugular vein. The share of

the jugular fossa formed by the petrous portion of the temporal bone is different

in difierent bones; but in all, the fossa presents a vertical ridge on its inner

B de, which cuts off a small portion from the rest. The upper part of this ridge

forms a spinous projection, the jugular process, the groove to the inner side of

ridge lodges the eighth pair of nerves, and the lower part of the ridge is the sep-

tum of division between the jugular fossa and carotid foramen. Upon the latter

portion of the ridge near the posterior margin of the carotid foramen is a small

opening leading into a canal, which transmits the tympanic branch (Jacobsou's

nerve) of the glosso-pharyngeal nerve. And between the jugular fossa and the

' Retzius remarks that the styloid process, which is connected with the lesser coruu of

the OS hyoides by means of the stylo-hyoidean ligament, belongs in reality to the os hyoides,

and completes the hyoid arch ; he also notes that the vaginal process or tympanic lamina

iS. a distinct bone in many vertebrata.
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stylo-mastoid foramen is another small opening leading into the canal for the

passage of the auricular branch of the pneumogastric nerve.

The superior border of the petrous portion is sharp, and gives attachment to

ihe tentorium cerebelli. It is grooved for the superior petrosal sinus, and near

its extremity is marked by a smooth notch upon which reclines the fifth nerve.

The anterior harder is grooved for the Eustachian tube, and forms the posterior

boundary of the foramen lacerum basis cranii ; by its sharp extremity it gives

attachment to the tensor tympani and levator palati muscle. The posterior bor-

der is grooved for the inferior petrosal sinus, and excavated for the jugular fossa

:

it forms the anterior boundary of the foramen lacerum posterius.

Development.— ^y five centres: one for the squamous portion, one for the

mastoid process, one for the petrous portion, one for the auditory

process, which in the foetus is a mere bony ring incomplete

superiorly, and serving for the attachment of the membrana
tympani, anmdus membranee timpani; and one for the styloid

process. Ossification occurs in these pieces in the following

order; in the squamous portion immediately after the vertebrae,

then in the petrous, tympanic, mastoid, and styloid. The tym-

panic rinsr is united by its extremities to the squamous portion
^^' annulus

5 . ^f , .uiy-4. i • l-f il
MEMBRANE TYM-

dunng the last month or intra-uterine lite : the squamous, pe- „.„t„„. ,„
T .-, . Till- n PANI, or tvuipanic

trous, and mastoid portions are consolidated during the first bone of the fee ul
year; and the styloid some years after birth. It not unfre- skull; right side.

quently happens that the latter remains permanently separate,

or is prolonged by a series of pieces to the os hyoides, and so completes the hyoid

arch. The subsequent changes in the bone are, the increase of size of the glenoid

fossa, the growth of the meatus auditorius externus, the levelling of the surfaces

of the petrous portion, and the development of mastoid cells. Traces of the

union of the petrous with the squamous portion of the bone are usually percep-

tible in the adult.

Articulations.— With fi,ve bones: occipital, parietal, sphenoid, inferior max-
illary, and malar.

Attachment of Muscles.— To fourteen : by the squamous portion, to the tem-

poral; by the zygoma, to the masseter; by the mastoid portion, to the occipito-

frontalis, splenius capitis, sterno-mastoid, trachelo-mastoid, digastricus, and
retrahens aurem ; by the styloid process, to the stylo-pharyngeus, stylo-hyoideus,

stylo-glossus, and two ligaments, stylo-hyoid and stylo-maxillary ; and by the

petrous portion, to the levator palati, tensor tympani, and stapedius.

Sphenoid Bone.—The sphenoid (cr^Tji', a wedge) is an irregular bone, situated

at the base of the skull, wedged between the other bones of the cranium, and

entering into the formation both of the cranium and face. It bears some resem-

blance, in form, to a bat with its wings extended, and is divisible into body,

wings, and processes.

The bodi/ forms the central mass of the bone, from which the wings and pro-

cesses are projected. From the upper and anterior part of the body extend, one

to each side, two small triangular plates, the lesser wings ; from either side and
expanding laterally are the greater wings

;
proceeding backwards from the base

of the greater wings, the spinous processes, and downwards, the pterygoid pro-

cesses. The body presents for examination a superior or cerebral surface, an

antero-inferior surface, and a posterior surface.

/Superior surface.— At the anterior extremity of this surface is a small pro-

jecting plate, the ethmoidal spine, and spreading out on either side the lesser

wings. Behind the ethmoidal spine in the middle line is a rounded elevation,

the olivary process [marked by a transverse groove, the optic groove], which

supports the commissure of the optic nerves ; and on either side of the posterior

margin of that process a tubercle, the middle clinoid process. Passing outwards
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and forwards from the olivary process, are the optic foramina, which traDsmit

the optic nerves and ophthalmic arteries. Behind the optic foramina are two
sharp tubercles, the anterior clinoid processes, which are the inner termination

of the lesser wings. Beneath these processes, on the sides of the olivary process,

are two depressions ' for the last turn of the internal carotid arteries. Behind
the olivary process is the sella turcica (ephippium), the deep fossa which lodges

the pituitary gland and circular sinus ; behind and somewhat overhanging the

sella turcica, is a broad rough plate (dorsum ephippii) bounded at each angle by
a tubercle, i\\e j)osterior clinoid 2^T0cesses ; and behind this plate an inclined sur-

face (clivus Blumenbachii), which is continuous with the basilar process of the

occipital bone. On either, side of the sella turcica is a broad groove (carotid)

which lodges the internal carotid artery, cavernous sinus, and orbital nerves

Fig. 49.

Superior or cerebral surface of the sphenoid bone. 1. Processus olivaris. 2. Eth-

moidal spine. 3. Lesser wing of the left side. 4. Cerebral surface of the greater wing of

the same side. 5. Spinous process. 6. Extremity of the pterygoid process of the same side,

projecting downwards from the under surface of the body of the bone. 7. Foramen opti-

cum. 8. Anterior clinoid process. 9. Groove by the side of the sella turcica; for lodging

the internal carotid artery, cavernous plexus, cavernous sinus, and orbital nerves. 10. Sella

turcica ; the two tubercles in front of the figure are the middle clinoid processes. 11. Pos-

terior boundary of the sella turcica ; its projecting angles are the posterior clinoid processes.

12. Basilar portion of the bone. 13. Part of the sphenoidal fissure. 14. Foramen rotun-

dum. 15. Foramen ovale. 16. Foramen spinosura. 17. The angular interval which re-

ceives the apex of the petrous portion of the temporal bone. The posterior extremity of the

Vidian canal terminates at this angle. 18. Spine of the spinous process ; it aifords attach-

ment to the internal lateral ligament of the lower jaw. 19. The border of the greater wing

and spinous process, which articulates with the anterior part of the squamous portion of the

temporal bone. 20. The internal border of the spinous process, which assists in the forma

tion of the foramen lacerum basis cranii. 21. That portion of the greater ala which articu-

lates with the anterior inferior angle of the parietal bone. 22. The portion of the greater

ala which articulates with the orbital process of the frontal bone.

[mmediately external to this groove, at the junction of the greater wings with

the body, are four foramina : the first is a broad interval, the sphenoidal fissure,
which separates the greater and lesser wing, and transmits the third, fourth, the

three branches of the ophthalmic division of the fifth, and sixth nerve, and the

ophthalmic vein. Behind and beneath this fissure is \hQ foramen rotundum for

rlie superior maxillary nerve; and still further back, in the base of the spinous

process, the foramen ovale for the inferior maxillary nerve, arteria meningea

parva, and nervus petrosus superficialis minor. Behind the foramen ovale, near

tlie apex of the spinous process, is the ybramen. spinosum for the arteria meningea
media.

Upon the antero-ivferior surface of the body of the sphenoid is a long flat-

tened spine or crest, the superior part of which, crista sphenoidalis, articulates

' These depressions are occasionally, as in a skull before me, converted into foramina by
•lie extension of a short bony pillar from the middle to the anterior clinoid process.



SPHENOID BONE. 69

Fig. 50.

with the ceniral lamella of the ethmoid, while the inferior part, longer and
sharper, the rostmm sphenoidale, is intended to be inserted into the sheath

formed by the upper border of the

vomer. On either side of the crista

sphenoidalis is an irregular opening lead-

ing into the sphenoidal cells. The
sphenoidal cells, absent in the young
subject, are divided by a median septum
which is continuous with the crista, and
are partially closed by two thin plates of

bone (frequently broken away), the

splienoidal spongy hones. On each side

of the sphenoidal cells are the outlets of

the optic foramina, sphenoidal fissures,

and foramina rotunda; the lesser and
greater wings ; and, below, the pterygoid

processes. At the under surface of the

body are two thin plates of bone (pro-

cessus vaginales) proceeding from the

base of the pterygoid process at each

side, and intended for articulation with

the border of the vomer. On each of

these plates, close to the root of the

pterygoid process, is a groove (some-

times a canal) converted into a canal by
the palate bone, the pterygo-palatine

canal for the pterygo-palatine artery

;

and traversing the root of the pterygoid

process at its union with the body of the

bone, is the pterygoid or Vidian canal, which gives passage to the Vidian nerve

and artery.

'Y\iQ posterior surface of the body is flat and rough, and articulates with the

basilar process of the occipital bone. In the adult this union is usually com-
pleted by bone ; from which circumstance the sphenoid, in conjunction with the

occipital, is described by Soemmering and Meckel as a single bone, under the

name of splieno-occipital. The posterior surface is continuous at each side with

the spinous process, and in the angle of union is the termination of the Vidian

canal.

The lesser loings (processes of Ingrassias) are thin and triangular, the base

being attached to the upper and anterior part of the body of the sphenoid ; and
the apex, prolonged outwards, terminating in an acute point. The anterior bor-

der is irregularly serrated, the posterior being free and rounded, and received

into the fissure of Sylvius of the cerebrum. The inner extremity of this border

is the anterior clinoid process, which is supported by a short pillar of bone, giving

attachment to part of the common tendon of the muscles of the orbit. The
lesser wing forms the posterior part of the roof of the orbit, and its base is tra-

versed by the optic foramen.

The greater wings present three surfaces ; a superior or cerebral, which forms

part of the middle fossa of the base of the skull; an anterior surface, which

assists in forming the outer wall of the orbit; and an external surface, divided

into two parts by the pterygoid ridge. The superior part of the external surface

enters into the formation of the temporal fossa, the inferior portion forms part of

the zygomatic fossa. The pterygoid ridge, dividing the two, gives attachment to

the upper origin of the pterygoideus externus muscle.

The sjnnous processes project backwards, one at each side, from the base of the

greater wings of the sphenoid, and are received into the angular interval between

Antero-inferior view of the sphenoid

BONE. 1. Ethmoid spine. 2. The rostrum.

3. Sphenoidal spongy bone, partly closing the

left opening of the sphenoidal cells. 4. Lesser

wing. 5. Foramen opticum, piercing the base

of the lesser wing. 6. Sphenoidal fissure. 7.

Foramen rotundum. 8. Orbital surface of the

greater wing. 9. Its temporal surface. 10.

The pterygoid ridge. 11. Pterygo-palatine

canal. 12. Foramen of entrance of the Vidian

canal. 13. Internal pterygoid plate. 14. Ha-

mular process. 15. External pterj^goid plate.

16. Foramen spinosum. 17. Foramen ovale.

18. Extremity of the spinous process of the

sphenoid.
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the squamous and petrous portion of the temporal bones. Piercing the base of

each process is a large oval opening, the foramen ovale; nearer its apex a smaller

opening, the foramen sptnosum; and extending downwards from the apex, a

short sjnne, which gives attachment to the internal lateral ligament of the lower

jaw and to the laxator tyrapani muscle. The external border of the spinous

process is rough, to articulate with the lower border of the squamous portion of

the temporal bone ; the internal border forms the anterior boundary of the fora-

men lacerum basis cranii, and is somewhat grooved for the reception of the Eus-
tachian tube.

The pterygoid processes descend perpendicularly from the base of the greater

wings, and form in the articulated skull the lateral boundary of the posterior

nares. Each process consists of an external and internal plate, and an anterior

surface. The external plate is broad and thin, giving attachment, by its exter-

nal surface, to the external pterygoid muscle, and by its internal surface to the

internal pterygoid. This plate is sometimes pierced by a foramen, which is not

unfrequently formed by a process of communication passing between it and the

spinous process. The internal pterygoid plate is long and narrow, and termi-

nated at its extremity by a curved hook, the liamular process, around which plays

the tendon of the tensor palati muscle. At the base of the internal pterygoid

plate is a small oblong depression, the scaphoid fossa, from which arises the cir-

cumflexus or tensor palati muscle. The interval between the two pterygoid

plates is the pterygoid fossa ; and the two plates are separated inferiorly by an

angular notch (^palatine) which receives the tuberosity, or p)terygoid process, of

the palate bone. The anterior surface of the pterygoid process is broad near its

base, and supports Meckel's ganglion. The base of the process is pierced by the

Vidian canal.

Development.— By twelve centres; four for the body, viz., two for its anterior

(spheno-orbital), and two for its posterior part (spheno-temporal) ', four for the

four wings; two for the internal pterygoid plates, and two for the sphenoidal

spongy bones. Ossification commences in the various pieces of the sphenoid in

the following order : — greater alae, at about the same time with the other bones

of the cranium ; lesser alae and posterior body, at the end of the second month

;

anterior body at the end of the third ; internal pterygoid plate and spongy bones,

between the period of birth and the second year. Osseous union occurs first

between the centres for the posterior body, and at about the same time between

each centre of the anterior body and its corresponding (lesser) ala ; the third union

takes place between the internal pterygoid plate and the greater ala; the fourth,

between the two centres of the anterior body, and at the same time between the

anterior and posterior body. This is the state of union at birth, the bone con-

sisting of five centres, one being the body and lesser alae; one, on each side, the

great ala and internal pterygoid plate; and the remaining two, the sphenoidal

spongy bones. The greater alae unite with the body during the first year ; the

spongy bones after puberty ; and the body of the sphenoid with the basilar pro-

cess of the occipital bone between eighteen and twenty-five.

Articulations.— With twelve bones: that is, with all the bones of the head,

and five of the face, viz., two malar, two palate, and vomer.

Attachment of Muscles. — To twelve pairs : temporal, external pterygoid, inter-

nal pterygoid, superior constrictor, tensor palati, laxator tympani, levator palpe-

brae, obliquus superior, superior rectus, internal rectus, inferior rectus, and exter-

nal rectus.

Ethmoid Bone. — The ethmoid (»j9;u6j, a sieve) is a square-shaped cellular

bone, situated between the two orbits, at the root of the nose, and perforated on

its upper surface by a number of small openings, from which peculiarity it has

received its name. It consists of a perpendicular lamella and two lateral

masses.
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Fig. 51.

^YiQ perpendieidar lamella is a thin central plate, which articulates with the

vomer and cartilage of the septum, and assists in forming the septum of the nose.

Tt is surmounted superiorly by a thick and strong

process, the crista galli, which projects into the

cavity of the skull, and gives attachment to the falx

cerebri. From the base of the anterior border of

this process there project forwards two small plates,

alar processes, which are received into corresponding

depressions in the frontal bone, and often complete

posteriorly the foramen caecum. At each side of the

crista galli, on the upper surface of the bone, is a

thin and grooved plate perforated by a number of

small openings, the cribriform lamella, which sup-

ports the bulb of the olfactory nerve, and gives pas-

sage to its filaments, and to the nasal branch of the

ophthalmic nerve. In the middle of the groove of

this lamella the foramina pierce the bone completely,

but at either side they are the apertures of canals,

which run for some distance in the substance of the

central lamella, inner wall of the lateral mass, and
spongy bones. The opening for the nasal nerve is a

narrow slit in the anterior part of the cribriform

lamella, close to the crista galli. The cribriform

lamella serves to connect the lateral masses with the

perpendicular plate.

The lateral masses (labyrinthi) are divisible into

an internal and external surface, and four borders,

.superior, inferior, anterior, and posterior.

The internal surface is rough, slightly convex, and
forms the external boundary of the upper part of the

nasal fossae. Towards the posterior border of this sur-

face is a narrow horizontal fissure, the superior meatus
of the nose ; the upper margin of this fissure is thin,

and somewhat curled inwards, hence it is named the

superior turhinated hone (concha superior). Below
the meatus is the convex surface of another thin

plate, which is curled outwards, and forms the lower

border of the mass, the middle turhinated bone (con-

cha media). The external surface is quadrilateral

and smooth ; hence it is named os planum, and,

from its thinness, lamina papyracea ; it enters into

the formation of the inner wall of the orbit.

The superior harder is uneven and cellular, the cells being completed by the

edges of the ethmoidal fissure of the frontal bone. This border is crossed by
two grooves, sometimes complete canals, opening into the orbit by the anterioi

and posterior ethmoidal foramina. The inferior border is formed internally by
the lower border of the middle turbinated bone, and externally by a concave

irregular fossa, the upper boundary of the middle meatus. The anterior border

presents a number of incomplete cells, which are closed by the superior maxillary

and lachrymal bone ; the posterior border is irregularly cellular, to articulate with

the sphenoid and palate bone.

The lateral masses are composed of cells, divided by a thin partition into ante-

rior and posterior ethmoidal cells. The anterior, the most numerous, communi-

cate with the frontal sinuses, and open by means of an irregular and incomplete

tubular canal, the infundihulum, into the middle meatus. The posterior cells,

fewer in number, open into the superior meatus.

Ethmoid bone, seen from

ABOVE AND BEHIND. 1. Cen-

tral lamella. 2, 2. Lateral

masses ; the ciphers are placed

on the posterior border of tho

lateral mass at each side. 3.

Crista galli process. 4. Cribri-

form plate of the left side,

pierced by its foramina. 5.

The hollow space immediately

above and to the left of this

number is the superior meatus.

6.. Superior turbinated bone.

7. Middle turbinated bone: the

numbers 5, 6, 7, are situated on

the internal surface of the late-

ral mass, near its posterior part.

8. External surface of the late-

ral mass, or os planum. 9. Su-

perior or frontal border of the

lateral mass, grooved by the

anterior and posterior ethmoi-

dal canals. 10. Refers to the

concavity of the middle turhi-

nated bone, which is the upper

boundary of the middle meatus
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Development.— By three centres: one for each lateral mass, and one for the

perpendicular lamella. Ossification commences in the lateral masses at about the

beginning of the fifth month, appearing first in the os planum, and then in the

spongy bones. During the latter half of the first year after birth, the central

lamella and lamina cribrosa begin to ossify, and are united to the lateral masses

by the beginning of the second year. The cells of the ethmoid are developed in

the course of the fourth and fifth year.

Articidations. — With thirteen bones: two of the cranium, frontal and sphe-

noid ; and eleven of the face, viz., nasal, superior maxillary, lachrymal, palate,

inferior turbinated, and vomer.

No muscles are attached to this bone.

BONES OP THE PACE.

The face is coniposed of fourteen bones ; namely,

Two Nasal,

Two Superior Maxillary,

Two Lachrymal,

Two Malar,

Two Palate,

Two Inferior Turbinated,

Vomer,
Inferior Maxillary,

Nasal Bones. — The nasal are two small quadrangular bones, forming by

their union the bridge and base of the nose. On the upper surface they are con-

vex, and pierced by a foramen for a small artery ; on the under surface they are

somewhat conca-ve, and marked by a groove, which lodges the nasal branch of the

ophthalmic nerve. The superior border is narrow and thick, the inferior broad,

[Fig. 52. Fig. 5B.

Internal surface of the left nasal
BONE. 1. Posterior inferior extremity. 2.

Border for its fellow. 3. Border for the na-

sal process of the superior maxilla. 4.

Groove for the nasal nerve. 5. Border for

the OS frontis. 6. Lower portion of the

groove for the nasal nerve.]

External surface of the left nasal

BONE. 1. Posterior inferior extremity. 2.

Border for its fellow. 3. Border for the

nasal process of the superior maxillary

bone. 4. Points to the groove on the inner

surface for the nasal nerve. 5. Border for

the OS frontis. 6. Nutritious foramen.

rliin and irregular. [The internal border is thick above, and bevelled, so that

when applied to its fellow, the two present a furrow in which are received the

nasal spine of the frontal and the perpendicular lamella of the ethmoid. The
external border is rather longer than the internal, and is slightly bevelled at the

expense of the outer table, and indented for articulation with the nasal process of

the superior maxillary bone, which rests upon it.]

Development. — By a single centre for each bone, the first ossific deposition

making its appearance at the same time as in the vertebrae.
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Articulations.— Witli/bjw bones: frontal, ethmoid, nasal, and superior max-
illary.

Attachment of MnscJes.—It has in relation with it the pyramidalis nasi and

compressor naris ; but neither is inserted into it.

Superior Maxillary Bones.— The superior maxillary are the largest

bones of the face, with the exception of the lower jaw; they form, by their

union, the whole of the upper jaw, and assist in the construction of the nose,

orbit, cheek, and palate. Each bone is divisible into a body and four pro-

cesses.

The hocly is triangular in form, and hollowed in its interior into a large cavity,

the antrum maxillare (antrum of Highmore). It presents for examination four

surfaces, external or facial, internal or nasal, posterior or zygomatic, and superior

or orbital.

The external ov facial surface, forms the anterior part of the bone ; it is irregu-

larly concave, and presents a deep depres-

sion towards its centre, the caninefossa,

which gives attachment to two muscles,

compressor nasi and levator anguli oris.

Immediately above this fossa is the in-

fraorhital foramen, the termination of

the infraorbital canal, transmitting the

superior maxillary nerve and infraorbital

artery ; and above the infraorbital fora-

men in the lower margin of the orbit, con-

tinuous externally with the rough articu-

f.ar surface of the malar process, and inter-

nally with a thick ascending plate, the

nasal process. Towards the middle line

of the face the external surface is bounded
by the concave border of the opening of

the nose, this border is projected forwards

at its inferior termination into a sharp

process, forming, with a similar process nal or facial surface; the depression in which

of the opposite bone, the nasal spine.

Beneath the nasal spine, and above the

two superior incisor teeth, is a slight de-

pression, the incisive, or mi/rtiform fossa,

which gives origin to the depressor labii

superioris alaeque nasi muscle. The myr-
tiform fossa is divided from the canine

fossa by a perpendicular ridge, corre-

sponding with the root of the canine

tooth. The inferior boundary of the

facial surface is the alveolar process which
contains the teeth of the upper jaw ; and
the facial is separated from the zygomatic
surface by a strong projecting eminence,

the malar process.

The internal, or nasal surface, presents

a large irregular opening, leading into

the antrum maxillare; this opening is nearly closed in the articulated skull by
the ethmoid, palate, lachrymal, and inferior turbinated bone. The cavity of the

antrum is somewhat triangular, corresponding in shape with the form of the body
of the bone. On its inner wall are numerous grooves, lodging branches of the

superior maxillary nerve, and projecting into its floor several conical processes,

Superior maxillary bone op the right

SIDE, as seen on its lateral aspect. 1. E.xter-

the cipher is placed is the canine fossa. 2.

Posterior, or zygomatic surface. 3. Superior

or orbital surface. 4. Infraorbital foramen
;

situated immediatel}' below the cipher. 5,

Infraorbital canal, leading to the infraorbi-

tal foramen. 6. Inferior border of the orbit.

7. Malar process. 8. Nasal process. 9. Con-

cavity forming the lateral boundary of tho

anterior nares. 10. Nasal spine. 11. Inci-

sive, or myrtiform fossa. 12. Alveolar pro-

cess. 13. The internal border of the orbital

surface, which articulates with the ethmoid

and palate bone. 14. Concavity which ar-

ticulates with the lachrymal bone, and forms

the commencement of the nasal duct. 16.

Crista nasalis of the palate process, i. Two
incisor teeth, c. Canine, h. Two bicuspi-

dati. m. Three molares.
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Right superior

internal surface

MAXILLARY BONE;

1. Antrum. 2.

corresponding with the roots of the first and second molar tooth. In front of the

opening of the antrum is the strong ascending plate of the nasal process, marked

inferiorly by a rough horizontal ridge (crista turbinalis inferior), which gives

attachment to the inferior turbinated bone. The concave depression immediately

above this ridge corresponds with the middle

meatus of the nose, that below the ridge with

the inferior meatus. Between the nasal pro-

cess and the opening of the antrum is a deep

vertical groove (sulcus lachrymalis), con-

verted into a canal by the lachrymal and in-

ferior turbinated bone, and constituting the

nasal duct. The superior border of the na-

sal surfeee is irregularly cellular, and articu-

lates with the lachrymal and ethmoid bone;

the posterior harder is rough, and articulates

with the palate bone; the anterior harder is

sharp, and forms the free margin of the open-

ing of the nose ; and, from the inferior har-

der, projects inwards a strong horizontal

plate, the palate process.

^he posterior surface may be called zygo-

matic, as forming part of the zygomatic

fossa ; it is bounded externally by the malar

process, and internally by a rough and
rounded border, the txdierosity, which is

pierced by a number of small foramina (fora-

mina alveolaria posteriora), giving passage

to the posterior dental nerves and branches

of the superior dental artery. The lower

part of this tuberosity presents a rough oval

surface, to articulate with the palate bone,

and immediately above and to the inner side

of this articular surface a smooth groove,

which forms part of the posterior palatine

canal. The superior horder is smooth and

rounded, forming the lower boundary of the

spheno-maxillary fissure, and marked by a

notch, the commencement of the infraorbi-

tal canal. The inferior boundary is the alveolar process, containing the last two
molar teeth.

The orbital surface is triangular and thin, and constitutes the floor of the orbit.

It is bounded internally by an irregular edge, which articulates with the palate,

ethmoid, and lachrymal bone
;

posteriorly, by the smooth border which enters

into the formation of the spheno-maxillary fissure; and, anteriorly, by a convex
margin, partly smooth and partly rough, the smooth portion forming part of the

lower border of the orbit, the rough portion articulating with the malar bone.

The middle of this surface is channelled by a deep groove and canal, the infra-

orbital, which terminates at the infraorbital foramen ; and near the root of the

nasal process is a slight depression, marking the origin of the inferior oblique

muscle of the eyeball,

'Yhe four processes of the superior maxillary bone are, the nasal, malar, alveo-

lar, and palate.

The nasal process ascends by the side of the nose, to which it forms the lateral

boundary, and articulates with the frontal and nasal bone. By its external sur-

face it gives attachment to the levator labii superioris alseque nasi, and to the

orbicularis palpebrarum muscle. Its internal surface contributes to form the

Nasal process. 3. Crista turbinalis su-

perior. 4. Depression corresponding

with the middle meatus. 5. Crista tur-

binalis inferior. 6, 6. Inferior meatus.

7. Sulcus lachrymalis. 8. Notch for

articulation with the lachrymal bone. 9.

Superior border of the bone, in which

are seen three ethmoidal cells. 10, 10.

Posterior border; the lower ten, marks

the articulating surface for the palate

bone. 11, 11. Groove of the posterior

palatine canal. 12. Anterior border of

the bone. 13, 13. Palate process. 14.

Crista nasalis. 15. Nasal spine. 16.

Anterior palatine canal. 17. Situation

of the incisive foramen. 18, 18. Alveo-

lar process.
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'>o>.r wall of the nares, and is marked transversely by a horizontal ridge (crista

turbinalis superior), which divides it into two portions, one above the ridge,

irregular and uneven, for giving attachment to and completing the cells of the

lateral mass of the ethmoid; the other below, smooth and concave, corresponding

with the middle meatus. The posterior border is thick and grooved for the

aasal duct; while the prominent margin in front of that groove is continuous

with the lower border of the orbit ; this margin is marked by a small tiibercle,

which serves as a guide to the introduction of the knife in the operation for

dstula lachrymalis.

The malar process, large and irregular, is situated at the angle of separation

between the facial and zygomatic surface, and presents a triangular surface for

articulation with the malar bone.

The alveolar process forms the lower margin of the bone ; it is spongy and

cellular in texture, and excavated into deep holes for the reception of eight

teeth.

The palate process is thick and strong, and projects horizontally inwards from

the inner surface of the body of the bone. Superlorhj, it is concave and smooth,

and forms the floor of the nares ; inferiorly, it is also concave, but uneven, and

assists in the formation of the roof of the palate. The latter surface is marked

by a deep groove, which lodges the anterior palatine nerve and superior palatine

artery. Its internal edge is raised into a ridge (crista nasalis), which, with a

corresponding ridge in the opposite bone, forms a groove for the reception of the

vomer. The prolongation of this ridge forwards beyond the level of the facial

surface of the bone is the nasal spine. At the anterior extremity of its nasal

surface is a foramen, which leads into a canal formed conjointly by the two supe-

rior maxillary bones, the anterior palatine canal. The termination of this canal

is situated immediately behind the incisor teeth, hence it is also named the inci-

sive foramen. Associated with the incisive canal are two smaller canals, the

naso-palatine, which transmits the naso-palatine nerves. The naso-palatine canals

are situated in the walls of the incisive canal, and terminate inferiorly in that

canal, either by separate openings or conjoined.

Development.— 7ij four centres: one for the anterior part of the palate and
incisive portion of the alveolar process (the permanence of this piece constitutes

the intermaxillary bone of animals) ; one for that portion of the bone lying

internally to the infraorbital canal and foramen ; one for that portion lying exter-

nally to the infraorbital groove and canal; and one for the palate process. The
superior maxillary bone is one of the earliest to show signs of ossification, this

action beginning in the alveolar process, and being associated with the early

development of teeth. The early development of the alveolar process, and the

consequent fusion at this point of the original pieces, explains the difficulties

which have been felt by anatomists in determining the precise number of ossify-

ing centres of this bone.

Articulations.— With nine bones; viz., two of the cranium, and all the

hones of the face, excepting the inferior maxillary. These are, frontal and eth-

moid ; nasal, lachrymal, malar, inferior turbinated, palate, vomer, and its fellow

of the opposite side.

Attachment of Muscles.— To ten; orbicularis palpebrarum, obliquus inferior

oculi, levator labii superioris alaeque nasi, levator labii superioris proprius, leva-

tor anguli oris, compressor naris, dilatator naris, depressor alae nasi, buccinator,

masseter.

Lachrymal Bones (os unguis, from an imagined resemblance to a finger

nail). — The lachrymal is a thin oval-shaped plate of bone, situated in front and

at the inner angle of the orbit. It may be divided into an external and internal

surface and four borders. The external surface is smooth, and marked by a ver-
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deal ridge, the lachrymal crest, into two portions, one of which is flat and entei'f

into the formation of the orbit, hence may be called the orbital portion; the

other is concave, and lodges the lachrymal sac, hence, the lachrymal portion.

The crest is expanded inferiorly into a hook-shaped process (hamulus lachry-

malis), which forms part of the outer boundary of the fossa laehrymalis. The
internal surface is uneven, and completes the anterior ethmoid cells; it assists

also in forming the wall of the nasal fossae and nasal duct. The four borders

articulate with adjoining bones.

Development. — By a single centre, appearing in the early part of the third

month.

Articulations.— V^ith. four bones; two of the cranium, frontal and ethmoid;
and two of the face, superior maxillary and inferior turbinated bone.

Attachment of Muscles.— To 07ie muscle, the tensor tarsi, and to an expan-
sion of the tendo oculi, the former arising from the orbital surface, the other

being attached to the lachrymal crest.

Fig. 56.

Lachrymal bone op thk right side,

viewed on its external or orbital surface.

1. Orbital portion of the bone. 2. Lachry-

mal portion ; the prominent ridge between

these two portions is the crest. .3. Lower
termination of the crest, the hamulus la-

ehrymalis. 4. Superior border, which ar-

ticulates with the frontal bone. 6. Poste-

rior border, which articulates with the eth-

moid bone. 6. Anterior border, which

articulates with the superior maxillary

bone. 7. The border which articulates

•with the inferior turbinated bone.

Malar bone of the right side; ex-

ternal SURFACE. 1. Anterior angle. 2.

Orbital process. 3. Frontal process — su-

perior angle. 4. Zygomatic process, —
posterior angle. 5. Inferior angle. 6.

Maxillary process. 7. Opening for an

artery and nerve.

Malar Bones (^mala, the cheek).— The malar (os jugale) is the strong

quadrangular bone which forms the prominence of the cheek. It is divisible

into an external and internal surface, and four processes, frontal, orbital, m-axil-

lary, and zygomatic. The external surface is smooth and convex, and pierced

by several small openings, which give passage to filaments of the temporo-malar

nerve and minute arteries. The internal surface is concave, partly smooth and

partly rough ; smooth where it forms part of the temporal fossa, and rough where

it articulates with the superior maxillary bone.

The frontal process ascends perpendicularly to form the outer border of the

orbit, and articulate with the external angular process of the frontal bono. The
orhital process is a thick plate, which projects inwards from the frontal process,

and unites with the great ala of the sphenoid to constitute the outer wall of the

orbit. It is pierced by several small foramina for the passage of temporo-malar

filaments of the superior maxillary nerve. The maxillary process is broad, and

articulates with the superior maxillary bone. The zygomatic process, narrower

than the rest, projects backwards to unite with the zygoma of the temporal

Done.

Development.— By a single centre; in rare instances by two or three. In
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many animals the malar bone is permanently divided into two portions, orbital

and malar. Ossification commences in the malar bone soon after the vertebrse

Articnlations. — With four bones ; three of the cranium, frontal, temporal,

and sphenoid ; and one of the face, superior maxillary.

Attachment of Muscles.— To y??;e; levator labii superioris proprius, zygoma-
ticus minor and major, masseter, and temporal.

Palate Bones.— The palate bones are situated at the posterior part of the

Dares, where they enter into the formation of the palate, side of the nose, and
posterior part of the floor of the orbit; hence they might be named the palato-

naso-orbital bones. Each bone resembles in general form the letter L, and is

divisible into a horizontal plate, a perpendicular plate, and a pterygoid process or

tuberosity.

The horizontal plate is quadrilateral; and presents two surfaces, one superior,

which enters into the formation of the floor of the nares, the other inferior, form-
ing the posterior part of the hard palate. The superior surface is concave, and

Fig, 58.

PosTERion VIEW OP THE RIGHT PALATE BONE in its natural position ; it is slightly turned

on one side, to obtain a sight of the internal surface of the perpendicular plate (2). 1. Hori-

zontal plate of the bone; its upper or nasal surface. 2. Perpendicular plate; its internal or

nasal surface. 3, 10, 11. Pterygoid process or tuberosity. 4. Internal border of the hori-

zontal plate, which, articulating with the similar border of the opposite bone, forms the crista

nasalis for the reception of the vomer. 5. The pointed process, which, with a similar pro-

cess of the opposite bono, forms the palate spine. 6. The horizontal ridge which gives

attachment to the inferior turbinated bone ; the concavity below this ridge enters into the

formation of the inferior meatus ; the concavity (2) above the ridge, into that of the middle

meatus. 7. Spheno-palatine notch. 8. Orbital portion. 9. Crista turbinalis superior for

the middle turbinated bone. 10. The middle facet of the tuberosity, which enters into the

formation of the pterygoid fossa. The facets 11 and 3 articulate with the two pterygoid

plates, 11 with the internal, 3 with the external.

rises towards the middle line, where it unites with its fellow of the opposite side

and forms part of a crest (crista nasalis), which articulates with the vomer. The
inferior surface is uneven, and marked by a slight transverse ridge, to which is

attached the tendinous expansion of the tensor palati muscle. Near its external

border are two openings, one large and one small, the posterior palatine fora-

mina ; the former transmits the anterior palatine nerve and superior palatine

artery, the latter the middle palatine nerve. The posterior border is concave,

and presents at its inner extremity a sharp point, which with a corresponding

point in the opposite bone constitutes i\ie palate spine for the attachment of the

azygos uvulae muscle.

^he perpendicular plate is also quadrilateral ; and presents two surfaces, one

internal or nasal, forming part of the wall of the nares ; the other external,

bounding the spheno-maxillary fossa and antrum. The internal surface is

marked near its middle by a horizontal ridge (crista turbinalis inferior), to which
is united the inferior turbinated bone ; and, about half an inch above this, by
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Fig. 59.

another ridge (crista turbinalis superior), for the attachment of the middle turbi-

nated bone. The concave surface below the inferior ridge is the lateral boundary

of the inferior meatus of the nose ; that between the two ridges corresponds with

the middle meatus, and the surface above the superior ridge with the superior

meatus. The external surface, extremely irregular, is rough on each side for

articulation with neighboring bones, and smooth in the middle to constitute the

inner boundary of the spheno-maxillary fossa. This smooth surface terminates

inferiorly in a deep groove, which, being completed by the tuberosity of the

superior maxillary bone and pterygoid process of the sphenoid, forms the poste-

rior palatine canal.

Near the upper part of the perpendicular plate is a large oval notch completed

by the sphenoid, the spheno-palatine foramen, which

transmits the superior nasal and naso-palatine nerves and
spheno-palatine artery, and serves to divide the upper

extremity of the bone into two portions, an anterior or

orbital, and a posterior or sphenoidal portion. The orhi-

tal portion is hollow within, and presents five surfaces

externally, three articular, and two free ; the three

articular are, aiiterior,which looks forwards, and articulates

with the superior maxillary bone, internal with the eth-

moid, and posterior with the sphenoid. The free sur-

faces are, superior or orbital, which forms the posterior

part of the floor of the orbit, and external, which looks

into the spheno-maxillary fossa.

The sphenoidalportion, much smaller than the orbital,

has three surfaces, two lateral and one superior. The
external lateral surface enters into the formation of the

spheno-maxillary fossa ; the internal lateral forms part

of the lateral boundary of the nares ; the superior sur-

face articulates with the under part of the body of the

sphenoid bone, and assists the sphenoidal spongy bones

in closing the sphenoidal sinuses. This portion takes

part in the formation of the pterygo-palatine canal.

The pterygoid process or tuberosity of the palate bone

is the thick and rough process which stands backwards

from the angle of union of the horizontal with the per-

pendicular portion of the bone. It is received into the

angular fissure, which exists between the two plates of

the pterygoid process at their inferior extremity, and
presents three surfaces : one concave and smooth, which

forms part of the pterygoid fossa ; and one at each side

to articulate with the pterygoid plates. The anterior

face of this process is rough, and articulates with the

superior maxillary bone.

Development.— By a single centre, which appears in

the angle of union between the horizontal and perpen-

dicular portion, at the same time as ossification in the

vertebrae.

Articulations — With six bones: two of the cra-

nium, sphenoid and ethmoid; and four of the face,

superior maxillary, inferior turbinated, vomer, and the

palate bone of the opposite side.

Attachment of Muscles.— To four ; tensor palati, azygos uvalge, internal and

external pterygoid.

Perpendicular plate
of the right palate bone,

seen on its external or

spheno-maxillary surface.

1. The rough surface of

this plate which articulates

with the superior maxillary

bone and bounds the an-

trum. 2. Posterior pala-

tine canal ; completed by
the tuberosity of the supe-

rior maxillary bone and

pterygoid process. The
rough surface to the left of

the canal (2) articulates

with the internal ptery-

goid plate. 3. Spheno-pala-

tine notch 4, 5, 6. Orbital

portion of the perpendicu-

lar plate. 4. Spheno-max-

illary facet of this portion;

6, orbital facet ; 6, maxil-

lary facet, to articulate

with the superior maxil-

lary bone. 7. Sphenoidal

portion of the perpendicu-

lar plate. 8. Pterygoid

process or tuberosity of the

bone.

Inferior Turbinated Bones.— The inferior turbinated or spongy bone, is
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a thin layer of light and porous bone, attached to the crista turbinalis inferior

of the outer wall of the nares, and projecting inwards towards the septuni

nariura It is somewhat triangular in form, one angle being directed upwards
and the curved base downwards ; and slightly curled upon itself, so as to bear

some resemblance to one valve of a bivalve shell, hence its designation, concha

inferior. The bone presents for examination, two surfaces, internal and exter-

nal ; three borders, anterior, superior, and inferior; and three angles, anterior,

posterior, and superior. The internal or convex surface looks inwards and

upwards, and forms the inferior boundary of the middle meatus narisj it is

[Fig. 61.

ISPERIOR -TURBINATED BONE OP THE RIGHT

SIDE. 1, 1. Its internal or convex surface.

2, 2, 3. Canal for the nasalis posterior externa

iirtery, dividing into two deep grooves. The

cipher 3 also denotes the anterior border of

the bone. 4. Posterior border. 5, 5. Infe-

rior border. 6. Anterior angle. 7. Posterior

angle. 8. Superior angle. 9. Processus la-

chrymalis. 10. Processus ethmoidal's. 11. A
large irregular process, appertaining to the eth-

moidal process, and articulating with the eth-

moid bone. 12. An opening into the antrum.

External VIEW op the inferior tur-

binated BONE OF the right SIDE. 1.

Anterior angle, which rests on the crista

turbinalis inferior of the superior maxil-

lary. 2. Posterior angle, which rests on

the crista turbinalis inferior of the palate

bone. 3. Unciform process, which rests

on the lower margin of the opening into

the antrum 4. Inferior border.]

marked by one or two longitudinal grooves or canals for branches of the nasai

nerves and spheno-palatine artery. The external or concave surface looks down-
wards and outwards, and constitutes the roof of the inferior meatus. The ante-

rior border looks upwards and forwards, is thin and somewhat concave, and

articulates with the crista turbinalis of the superior maxillary and with the

lachrymal bone. The superior harder, long and uneven, articulates with the

crista turbinalis of the palate bone, and with the superior maxillary. The infe-

rior border is convex, rounded, and free, and thicker than the rest of the bone.

The anterior angle, attached to the superior maxillary bone, advances forwards

nearly to the anterior margin of the nares. The posterior angle, sharp and

pointed, is prolonged backwards on the internal pterygoid plate. The superior

angle, more or less rounded, gives origin to three thin and laminated processes.

The most anterior of these processes, processus lachrymalis, derived from the

upper extremity of the anterior border, articulates with the lachrymal bone, and

assists in completing the nasal duct; the posterior process, joroces.sws ethmoidalis,

derived directly from the superior angle or border, often from both, articulates

with the ethmoid bone ; the middle process, processus maxiUaris [^unciform pro-

cessl, proceeding also from the superior border, is reflected downwards, and

assists in completing the inner wall of the antrum, articulating with the superior

maxillary and palate bone.

Development. — By a single centre, which appears at about the middle of the

first year.

It affords no attachment to muscles.

Articulations.— With four bones ; ethmoid, superior maxillary, lachrymal,

and palate.

Vomer. — The vomer is a thin, quadrilateral plate of bone, forming the pos-

terior and inferior part of the septum of the nares.
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The superior harder is broad and expanded, to articulate, in the middle, with

the under surface of the body of the sphenoid, and on each side (ala) with the

processus vaginalis of the pterygoid pro-

cess. The anterior part of this border

is hollowed into a sheath for the recep-

tion of the rostrani of the sphenoid.

The inferior border is thin and uneven,

and is received into the grooved sum-
mit of the crista nasalis. The posterior

border is sharp and free, and forms the
The vomer viewed on its left aspect, posterior division of the two nares. The

1, 1. Its superior border, with the two aliB. anterior border is more or less deeply
2, 2. Inferior border. 3. Posterior border, grooved for the reception of the central
4, 4. That portion of the anterior border lamella of the ethmoid and the cartilage
which articulates with the central lamella of ^^ ^^i^ septum. This groove is an indi-
the ethmoid 5, 5. Inferior portion of the

^^^j^^^ ^f ^^^ ^. constitution of the
anterior border, which unites with the car- i n , i i, •, t , ,i • ^
^., „ ., , fl c A 1 .• bone or two lamellas, united at the inie-
tilage of the septum. 6, 6. An elevation on .,,_-, '

the bone marking its point of separation into "°^
J'^^'^^^"

^he vomer not unfre-

two layers,- the two layers are seen along Quently presents a convexity to one or

the whole length of the anterior border from ^^^ ^^^^"^ Sl^e, generally, it IS said, tO

4tothelower 5, the left.

Development.— By a single centre,

which makes its appearance at the same time with those of the vertebrae. Ossi-

fication begins from below and proceeds upwards. At birth, the vomer presents

the form of a trough, in the concavity of which the cartilage of the septum nasi

is placed; it is this disposition which subsequently enables the bone to embrace
the rostrum of the sphenoid.

The vomer has no muscles attached to it.

Articidations.— With six bones : sphenoid, ethmoid, two superior maxillary,

two palate ; and the cartilage of the septum.

Inferior Maxillary Bone.— The lower jaw is the arch of bone which

contains the inferior teeth : it is divisible into a horizontal portion' or body, and

a perpendicular portion, the ramus, at each side.

Upon the external surface of the body of the bone, at the middle line, and
extending from between the two first incisor teeth to the chin, is a slight ridge,

crista mentalis^ which indicates the point of conjunction of the lateral halves of

the bone in the young subject, the symphysis. [The crista mentalis terminates in

front and below by a triangular eminence, the mental process.'\ Immediately

external to this ridge is a depression which gives origin to the depressor labii infe-

rioris muscle ; and, corresponding with the root of the lateral incisor tooth, another

depression, the incisive fossa , for the levator labii inferioris. Further outwards is

an oblique opening, the mental foramen, for the exit of the mental nerve and infe-

rior dental artery ; and below this foramen, the commencement of an oblique ridge,

which runs upwards and outwards to the base of the coronoid process, and gives

attachment to the depressor anguli oris, platysma myoides, and buccinator muscle.

Near the posterior part of this surface is a rough impression made by the masseter

muscle ; and, immediately in front of this impression, a groove for the facial

artery. The projecting tuberosity at the posterior extremity of the lower jaw, at

the point where the body and ramus meet, is the angle.

Upon the internal surface of the body of the bone, at the symphysis, are two small

pointed tubercles; immediately beneath these, two other tubercles, less marked;

beneath them, a ridge, and beneath the ridge two rough depressions of some size.

{These four points give attachment, from above downwards, to the genio-hyo-

glossi, genio-hyoidei, part of the mylo-hyoidei, and digastric muscles. Running
outwards into the body of the bone from the above ridge is a prominent line, the
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Fig. 63.

mijlo-hyoidean ridge, which gives attachment to the mylo-hyoideus muscle, and

by its extremity to the pterygo-niaxillary ligament and superior constrictor

muscle Immediately above the ridge, and by the side of the symphysis, is a

smootli concave surface, which corresponds with the sublingual gland ; and

below the ridge, and more externally, a deeper fossa for the submaxillary gland.

The svperior border of the body of the bone is the alveolar process, furnished

in the adult with alveoli for sixteen teeth. The inferior border or base is

rounded and smooth ; thick and everted in front to form the chin, and thin

behind where it merges into the angle of the bone.

The ramus is a strong square-shaped process, differing in direction at various

periods of life ; thus, in the foetus and infant, it is almost parallel with the body;

in youth it is oblique, and gradually approaches the vertical direction until man-
hood ; in old age, after the loss of the teeth, it again declines, and assumes the

oblique direction. On its external surface it is rough, for the attachment of the

raasseter muscle ; and at the junction of its posterior border with the body of the

bone, it has a rough tuberosity, the angle of the lower jaw, which gives attach-

ment by its inner margin to the stylo-maxillary ligament.

The upper extremity of the ramus presents two processes, separated by a

concave sweep, the sigmoid notch. The
anterior is the coronoid process; it is

sharp and pointed, and gives attachment by
its inner surface to the temporal muscle.

The anterior border of the coronoid process is

grooved at its lower part for the buccina-

tor muscle. The posterior process is the

condyle, which is flattened from before back-

wards, oblique in direction [from without,

inwards and backwards], and smooth on its

upper surface, to articulate with the gle-

noid cavity of the temporal bone. The con-

striction around the base of the condyle is

its neck, into which is inserted the external

pterygoid muscle. The sigmoid notch is

crossed by the masseteric artery and nerve.

The internal surface of the ramus is

marked near its centre by a large oblique

foramen, the inferior dental, for the en-

trance of the inferior dental artery and nerve

into the dental canal. Bounding this open-

ing is a sharp margin, to which is attached

the internal lateral ligament, and passing

downwards from the opening a narrow groove

which lodges the mylo-hyoidean nerve with

a small artery and vein. To the uneven
surface above and in front of the inferior

dental foramen, is attached the temporal

muscle, and to that below it, the internal

pterygoid. The internal surface of the neck of the condyle gives attachment
to the external pterygoid muscle ; and the angle to the stylo-maxillary liga-

ment.

Development.—By ^jco centres; one for each lateral half, the two sides meet-

ing at the symphysis, where they become united. The lower jaw is the earliest

of the bones of the skeleton to exhibit ossification with the exception of the

clavicle; ossific union of the symphysis takes place during the first year.

Articidations. — With the glenoid fossae of the two temporal bones, through
the medium of a fibro-cartiia^e.

6

The lower jaw. 1. Body. 2. Ra-

mus. 3. Symphysis. 4. Fossa for the

depressor labii inferioris muscle. 5.

Mental foramen. 6. External oblique

ridge. 7. Groove for the facial artery

;

the situation of the groove is marked by

a notch in the bone a little in front of

the cipher. 8. The angle.. 9. Extremity

of the mylo-hyoidean ridge. 10. Coro-

noid process. 11. Condyle. 12. Sigmoid

notch. 13. Inferior dental foramen. 14.

Mylo-hyoidean grooTe. 15. Alveolar pro-

cess, i. Middle and lateral incisor tooth

of one side. c. Canine tooth, b. Two
bicuspides. m. Three molares.
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Attachment of Muscles. — To fourteen pairs; by the external surface, com-

raencing at the symphysis and proceeding outwards, levator labii inferioris,

depressor labii inferioris, depressor anguli oris, platysma myoides, buccinator,

and masseter; by the internal surface, also commencing at the symphysis, the

genio-hyo-glossus, genio-hyoideus, mylo-hyoideus, digastricus, superior constrictor,

temporal, external pterygoid, and internal pterygoid.

7'ahle sJwwiiig the Points of Development, Articulations, and Attachment of
Muscles, of the Bones of the Head.

Development. Articulations. Attachment of Muscles.

Occipital

Parietal .

Frontal . . .

Temporal
Sphenoid . . •

Ethmoid
Nasal . . .

Superior Maxillary

Lachrymal .

Malar

Palate . . .

Inferior Turbinated

Vomer
Lower Jaw .

1

2

5

12

o

1

4

1

1

1

1

1
9

6

5

12

5

12

13

4

9

4

4

6

4

6
9

13

1

pairs,

muscle.

2

14
pairs,

muscles.

12 pairs.

none.

none.

10 muscles.

1 muscle.

5 muscles.

4 a

none.

none.

14 pairs.

SUTURES.

The bones of the cranium and face are connected with each other by means
of sutures (sutura, a seam), of which there are four principal varieties: serrated,

squamous, harmonia, and schindylesis.

The serrated suture is formed by the union of two borders possessing serrated

edges, as in the coronal, sagittal, and lambdoid sutures. In these sutures the

Berrations are formed almost wholly by the external table, the edges of the

internal table lying merely in apposition.

The squamous suture (squama, a scale) is formed by the overlapping of the

bevelled edges of two contiguous bones, as in the articulation between the tem-

poral and lower border of the parietal. In this suture the approximated surfaces

are rougbened, so as to adhere mechanically with each other.

The harmonia suture (apsiv, to adapt) is the simple apposition of contiguous

surfaces, the surfaces being more or less rough and retentive. This suture is

seen in the connexion between the superior maxillary bones, or of the palate

processes of the palate bones with each other.

The schindylesis suture (ff;i;i.i'§i;x>;crtj, a fissure) is the reception of one bone into

a sheath or fissure of another, as occurs in the articulation of the rostrum of the

sphenoid with the vomer, or of the latter with the perpendicular lamella of the

ethmoid, and with the crista nasalis of the superior maxillary and palate bones.

The serrated suture is formed by the interlocking of the radiating fibres along

the edges of the flat bones of the cranium during growth. When this process is

retarded by over-distension of the head, as in hydrocephalus, and sometimes

without any such apparent cause, distinct ossific centres are developed in the

interval between the edges ; and being surrounded by the suture, form indepen-

dent pieces, which are called ossa triquetra, or ossa Wormiana. In the lamb-

doid suture there is generally one or more of these bones ; and, in a beautiful

hydrocephalic skeleton ' in the College of Surgeons, there are upwards of one

hundred.

' This skeleton belonged to JMr. Liston.
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The coronal suture (fig. 64) extends transversely across the vertex of the

skull, from the upper part of the greater wing of the sphenoid of one sido to the

same point of the opposite side ; it connects the frontal with the parietal bones.

In the formation of this suture the edges of the articulating bones are bevelled,

so that the parietal rest upon the frontal at each side, and in the middle the

frontal rests upon the parietal bones ; they thus afford to each other mutual

support, and increased consolidation to the skull.

The sagittal snttiTe extends longitudinally backwards along the vertex of the

skull, from the middle of the coronal to the apex of the lambdoid suture. It is

much serrated, and serves to unite the two parietal bones. In the young sub-

ject, and sometimes in the adult, this suture is continued through the middle of

the frontal bone to the root of the nose, under the name of the frontal suture.

Ossa triquetra are sometimes found in the sagittal suture.

The lambdoid suture is named from some resemblance to the Greek letter A,

consisting of two branches, which diverge at an acute angle from the extremity

of the sagittal suture. This suture connects the occipital with the parietal bones.

At the posterior and inferior angle of the parietal bones, the lambdoid suture

is continued onwards in a curved direction to the base of the skull, and serves to

unite the occipital bone with the mastoid portion of the temporal, under the

name of additamentuin suttirse lamhdoidalis. It is in the lambdoid suture that

ossa triquetra occur most frequently.

The squamous suture (fig. 64) unites the squamous portion of the temporal

bone with the greater ala of the sphenoid, and with the parietal, overlapping the

lower border of the latter. The portion of the suture which is continued back-

wards from the squamous portion of the bone to the lambdoid suture, and con-

nects the mastoid portion with the posterior inferior angle of the parietal, is the

additamentum sutures squamosae.

The additamentum suturse lamhdoidalis, and additamentum suturae squamosse,

constitute together the mastoid suture.

Across the upper part of the face is an irregular suture, the transverse, which

connects the frontal bone with the nasal, superior maxillary, lachrymal, ethmoid,

sphenoid, and malar bones. The remaining sutures are not suflBciently important

to deserve particular names or description.

REGIONS OF THE SKULL.

The skull, considered as a whole, is divisible into four regions : a superior

region or vertex ; a lateral region ' ; an inferior region or base ; and an anterior

region, the face.

The SUPERIOR REGION, or vertex of the skull, is bounded anteriorly by the

frontal eminences ; on each side by the temporal ridge and parietal eminence
j

and behind by the superior curved line of the occipital bone and occipital protu-

berance. It is crossed transversely by the coronal suture, and marked from
before backwards by the sagittal, which terminates posteriorly in the lambdoid

suture. Near the posterior extremity of the region, and on each side of the

sagittal suture, is the parietal foramen.

On the inner or cerebral surface of this region is a shallow groove, extending

along the middle line from before backwards, for the superior longitudinal sinus;

at either side of this groove are several small fossae for the Pacchionian bodies,

and further outwards, digital fossae corresponding with the convexities of the

convolutions, and numerous ramified grooves for lodging the branches of the arl.eria

meningea media.

The LATERAL REGION of the skull is divisible into three portions; temporal,

mastoid, and zygomatic.

The temporal portion, or temporal fossa, is bounded above and behind by the

temporal ridge, in front by the external angular process of the frontal and by the

' [There are, of course, two lateral regions.]



84 LATERAL REGION OP THE SKULL.

malar bone, and below by the zygoma. It is formed by part of the frontal, grcal

wing of the sphenoid, parietal, squamous portion of the temporal, malar bone,

and zygoma, and lodges the temporal muscle with the deep temporal arteries and

nerves.

The mastoid portion is rough, for the attachment of muscles. On its poste-

rior part is the mastoid foramen ; and below, the mastoid process. In front of

the mastoid process is the external auditory foramen, surrounded by the external

auditory process; and in front of this foramen the glenoid cavity, bounded above

by the middle root of the zygoma and in front by its tubercle.

Fig. 64.

Front view op the skull. 1. Frontal portion of the frontal bone. The 2, immediately

over the root of the nose, refers to the nasal tuberosity; the 3, over the orbit, to the supra-

orbital ridge. 4. Optic foramen. 5. Sphenoidal fissure. 6. Spheno-masillary fissure. 7.

Lachrymal fossa in the lachrymal bone, the commencement of the nasal duct. The figures

4, 5, 6, 7, are vi'ithin the orbit. 8. Opening of the anterior nares, divided into two parts by

the vomer; the cipher is placed upon the latter. 9. Infraorbital foramen. 10. Malar bone.

11. Symphysis of the lower jaw. 12. Mental foramen. 13. Ramus of the lower jaw. 14.

Parietal bone. 15. Coronal suture. 16. Temporal bone. 17. Squamous suture. 18.

Upper part of the great ala of the sphenoid bone. 19. Commencement of the temporal

ridge. 20. Zygoma of the temporal bone, assisting to form the zygomatic arch, 21. Mas-

toid process.

The zygomatic portion, or fossa, is the irregular cavity below the zygoma,

bounded in front by the superior maxillary bone, internally by the external

pterygoid plate, above by part of the great wing of the sphenoid, squamous por-

tion of the temporal bone, and temporal fossa ; and externally by the zygomatic

arch and ramus of the lower jaw. It contains the external pterygoid, part of the

temporal, and internal pterygoid muscle, the internal maxillary artery and infe-

rior maxillary nerve, with their branches. At the inner side and upper part of

the zygomatic fossa are two fissures, spheno-maxillary and pterygo-maxillary. The
splieno-maxillary fissure, horizontal in direction, opens into the orbit, and is

situated between the great ala of the sphenoid and the superior maxillary bone.

It is completed externally by the malar bone. The pterygo-maxillary fissure io

vertical, and descends at a right angle from the [inner] extremity of the preceding.

It is situated between the pterygoid process and the tuberosity of the superior max-
illary bone, and transmits the internal maxillary artery. At the angle of junc-

tion of these two fissures is a small space, the splieno-maxillary fiossa, bounded

by the sphenoid, palate, and superior maxillary bone. In this space are seen the

openings of five foramina ; foramen rotundum, spheno-palatine, pterygo-palatine,
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posterior palatine, and Vidian, The spheno-maxillary fossa lodges MeckeFa
ganglion and the termination of the internal maxillary artery.

The BASE OF THE SKULL presents an internal or cerebral, and an external or

basilar surface.

The cerebral ^irface is divisible into three parts, which are named, anterior,

middle, and posterior fossa of the base of the cranium. The anterior fossa, is

somewhat convex at each side, where it corresponds with the roof of the orbits

;

and concave in the middle, in the situation of the ethmoid bone and anterior part

Fig. 65.

Cerebeal surface of the base op the skull. 1. One side of the anterior fossa; tlie

cipher is placed on the roof of the orbit, formed by the orbital plate of the frontal bone. 2.

Lesser wing of the sphenoid. 3. Crista galli. 4. Foramen caecum. 5. Cribriform lamella

of the ethmoid. 6. Processus olivaris. 7. Foramen opticum. 8. Anterior clinoid process.

9. Carotid groove on the side of the sella turcica, for the internal carotid artery and caver-

nous sinus. 10, 11, 12. [One side of the] middle fossa of the base of the skull. 10, marks

the great ala of the sphenoid. 11. Squamous portion of the temporal bone. 12. Petrous

portion of the temporal. 13. Sella turcica. 14.- Basilar portion of the sphenoid and occi-

pital bone (clivus Blumenbachii). The uneven ridge between Nos. 13, 14, is the dorsum

ephippii, and the prominent angles of this ridge the posterior clinoid processes. 15. Foramen

rotundum. 16. Foramen ovale. 17. Foramen spinosum ; the small irregular opening be-

tween 17 and 12 is the hiatus Fallopii. 18. [One side of the] posterior fossa of the base of

the skull ; receptaculum cerebelli. 19, 19. Groove for the lateral sinus. 20. Ridge on the

occipital bone, which gives attachment to the falx cerebelli. 21. Foramen magnum. 22.

Meatus auditorius internus, 23. Jugular foramen.

of the body of the sphenoid. The latter and the lesser wings constitute its pos-

terior boundary. It supports the anterior lobes of the cerebrum. In the middle

line of this fossa, at its anterior part, is the crista galli; immediately in front of

that process, the forainen ceecum ; and on each side, the cribriform plate with its

foramina, for the transmission of the filaments of the olfactory and nasal branch

of the ophthalmic nerve. Further back in the middle line is the processus oli-

varis, and at the sides of this process the optic foramina, anterior and middle

clinoid pro<'e.sses, and vertical grooves for the internal carotid arteries.

The middlefossa of the base, deeper than the preceding, is bounded [on each side]

in front by the lesser wing of the sphenoid ; behind, by the petrous portion of the

temporal bone ; and is divided into two lateral parts by the sella turcica. It is formed

[on either side] by the posterior part of the body, great ala, and spinous process of

the sphenoid, and by the petrous and squamous portion of the temporal bone.

In the centre of this fossa is the sella turcica, which lodges the pituitary gland.
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bounded in front by the anterior and middle, and behind by the dorsum epliippii

and posterior din o id processes. On each side of the sella turcica is the carotid

groove for the internal carotid artery, cavernous plexus of nerves, cavernous sinus,

and orbital nerves; and further outwards the following foramina, from before

backwards : sphenoidal fissure (foramen lacerum anterius) for the transmission

of the third, fourth, three branches of the ophthalmic division of the fifth, and
the sixth nerve, and ophthalmic vein

;
foramen rotiindum, for the superior max-

illary nerve; foramen ovale, for the inferior maxillary nerve, arteria meningea

parva and nervus petrosus superficialis minor; foramen spinosum, for the arteria

meningea media
;
foramen lacerum hasis cranii, which gives passage to the in-

ternal carotid artery, carotid plexus, and petrosal branch of the Vidian nerve. On
the anterior surface of the petrous portion of the temporal bone is a groove, lead-

ing to a fissured opening, the hiatus Falkpii, for the petrosal branch of the Vidian

nerve; and, immediately beneath this, a smaller foramen, for the nervus petrosus

superficialis minor. Towards the apex of the petrous portion is the notch for the

fifth nerve, and below it a slight depression for the Gasserian ganglion. Further

outwards is the eminence which marks the position of the perpendicular semi-

circular canal. Proceeding from the foramen spinosum are two grooves, which
indicate the course of the trunks of the arteria meningea media. The whole fossa

lodges the middle lobes of the cerebrum.

The p)osterior fossa, larger than the other two, is formed by the occipital bone,

petrous and mastoid portion of the temporals, and by a small part of the sphe-

noid and parietals. It is bounded in front by the upper border of the petrous

portion and dorsum ephippii, and along its posterior circumference by the groove

for the lateral sinuses; it gives support to the pons Varolii, medulla oblongata,

and cerebellum. In the centre of this fossa is i\\Qforamen ??iaf/rtiH?i, bounded at

each side by a rough tubercle, which gives attachment to the odontoid ligament,

and by the anterior condyloid foramen. In front of the foramen magnum is the

concave surface (clivus Blumenbachii) which supports the medulla oblongata

and pons Varolii, and, on each side, the following foramina, from before back-

wards. T\\e internal auditory foramen, iov the auditory and facial nerve and

auditory artery; behind, and externally to this, is a small foramen leading into

the aquseductus vestihidi; and below it, partly concealed by the edge of the

petrous bone, the aquaeductus cochleae; nest, a long fissure, \\iq foramen lacerum.

posterius, or jugular foramen, giving passage externally to the commencement of

the internal jugular vein, and internally to the eighth pair of nerves. Converg-

ing towards this foramen fi'om behind is the deep groove of the lateral sinus, and
from the front the groove for the inferior petrosal sinus.

Behind the foramen magnum is a longitudinal ridge, which gives attachment

to the falx cerebelli, and divides the two inferior fossae of the occipital bone;

and above the ridge is the internal occipital protuberance and the transverse

groove lodging the lateral sinus.

The externcd surface of the base of the skull is extremely uneven. From
before backwards it is formed by the palate processes of the superior maxillary

and palate bones; the vomer; pterygoid, spinous processes, and part of the body
of the sphenoid; under surface of the squamous, petrous, and mastoid portion of

the temporals; and by the occipital bone. The palate processes of the superior

maxillary and palate bones constitute the hard palate, which is raised above the

level of the rest of the base, and is surrounded by the alveolar processes contain-

ing the teeth of the upper jaw. At the anterior extremity of the hard palate,

and directly behind the front incisor teeth, is the anterior palatine or incisive

foramen, the termination of the anterior palatine canal, which transmits the

naso-palatine nerves. At the posterior angles of the palate are t\iQ posteriorpala-

tine foramina, for the palatine nerves and arteries. Passing inwards from these

foramina are the transverse ridyes, to which are attached the aponeurotic expan-

.^ions of the tensor palati muscles ; and at the middle line of the posterior border,
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the valate spive, which gives origin to the azygos uvulae. The hard palate ia

marked by a crucial suture, which distinguishes the four processes of which it is

composed. Behind, and above the hard palate, are the posterior nares, separated

by the vomerj arid bounded on each side by the pterygoid processes. At the

Fig. 66.

External or basilar surface op the base of the skdll. 1, 1. The hard palate. The

figures are placed on the palate procesaes of the superior maxillary bones. 2. Incisive, or

anterior palatine foramen. 3. Palate process of the palate bone. The large opening near

the figure is the posterior palatine foramen. 4. Palate spine; the curved line upon which

the cipher rests is the transverse ridge. 5. Vomer, dividing the openings of the posterior

nares. 6. Internal pterygoid plate. 7. Scaphoid fossa. 8. External pterygoid plate. The

interval between 6 and 8 (right side of the figure) is the pterygoid fossa. 9. Zygomatic

fossa. 10. Basilar process of the occipital bone. 11. Foramen magnum. 12. Foramen

ovale. 13. Foramen spinosum. 14. Glenoid fossa. 15. Meatus auditorius externus. 16,

Foramen lacerum anterius basis cranii. 17. The carotid foramen of the left side. IS. Fora-

men lacerum posterius, or jugular foramen. 19. Styloid process. 20. Stylo-mastoid fora-

men. The elevation just to the right of the figure is the jugular tubercle ; and the groove to

its left the digastric fossa. 21. Mastoid process. 22. One of the condyles of the occipital

bone. 23. Posterior condyloid fossa.

base of the pterygoid processes -^xe pte.rygo-palatine canals. The internal ptery-

goid plate is long and narrow, terminated at its apex by the hamular process, and
at its base by the scaphoid fossa. The external plate is broad; the space between
the two is the pterygoid fossa; it contains part of the internal pterygoid muscle,

and the tensor palati. Externally to the external pterygoid plate is the zygo-

matic fossa. Behind the nasal fossas, in the middle line, is the under surface of

the body of the sphenoid, and the basilar process of the occipital bone, and still

further back, the foramen magnum. At the base of the external pterygoid plate,

on each side, is the foramen ovale, and behind this i\\e. foramen spinosum, with

the prominent spine which gives attachment to the internal lateral ligament of

tbe lower jaw and laxator tympani muscle. Running outwards from the apex
of the spinous process of the sphenoid bone, is the fissura Glaseri, which crosses

the glenoid fossa transversely, and divides it into an anterior smooth surface,

bounded by the eminentia articularis, for the condyle of the lower jaw, and a

posterior rough surface for a part of the parotid gland. Behind the foramen
ovale and spinosum, is the irregular fissure between the spinous process of the
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sphenoid bone and the petrous portion of the temporal, the foramen lacerun;

anterius basis cranii, which lodges the internal carotid artery and Eustachian

tube, and in which the carotid branch of tVie Vidian nerve joins the carotid

plexus. Following the direction of this fissure outwards, we see the foramen for

the Eustachian tube, an^ that for the tensor tympani muscle, separated from

each other by the processus cochleariformis. Behind the fissure is the pointed

process of the petrous bone which gives origin to the levator palati muscle, and

externally to this process, the carotid foramen for the transmission of the internal

carotid artery and ascending branch of the superior cervical ganglion of the sym-

pathetic ; and behind the carotid foramen, the foramen lacerum posterius basis

cranii and jugular fossa. Externally, and somewhat in front of the latter, is the

styloid process, and at its base the vaginal process. Behind and at the root of

the styloid process is the stylo-mastoid foramen, for the facial nerve and stylo-

mastoid artery, and further outwards the mastoid process. At the inner side of

the root of the mastoid process is the digastric fossa ; and a little further inwards,

the occipital groove. On the sides of the foramen magnum, and near its anterior

circumference, are the condyles of the occipital bone. In front of each condyle,

and piercing its base, is the anterior condyloid foramen for the hypoglossal nerve,

and directly behind the condyle the irregular fossa in which the posterior condy-

loid foramen is situated. Behind the foramen magnum are the two curved lines

of the occipital bone, the spine, and the protuberance, with the rough surfaces

for the attachment of muscles.

The Face is somewhat oval in contour, uneven in surface, and excavated for

the reception of two principal organs of sense, the eye and the nose. It is formed

by part of the frontal bone and by the bones of the ftice. Superiorly it is bounded

Eespective dimensions of the cranium and face. Vertical section of tho cranium and

upper jaw; left side, seen from within. Besides sliowing the anatomical details of these

extensive and complex osseous surfaces, the section is a valuable one, physiologically : it

enables the student to compare the area of the cerebral and cerebellar cavities with the area

of the face, or at least of the upper jaw ; the relation therefore which the encephalon has to

organs of sense. It displays also the position of the brain to the face, pharj'nx, and verte-

bral column, although these last are not present in the figure.— d. The osseo'Ua palate; e.

Inferior meatus of the nostril, m. Middle meatus. L A portion of the perpendicular lamella

of the ethmoid, a. Points to the frontal sinus, c. Crista galli. h. Grooves for the branches

of the middle meningeal artery, h. Posterior clinoid processes, h. Foramen ovale, i. Groove

for the left lateral sinus, g. Is placed near the section of the foramen magnum ; the ante-

rior condyloid foramen is just above the letter. /. Styloid process of the temporal bone.]

by the frontal eminences ; beneath these are the superciliary ridges, converging

towards the nasal tuberosity ; beneath the superciliary ridges are the supraorbital
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ridges, terminating Gsternally in the external border of the orbit, and internally

in the internal border, and presenting towards their inner third the supraorbital

notch, for the supraorbital nerve and artery. Beneath the supraorbital ridgeg

are the cavities of the orbits. Between the orbits is the bridge of the nose, over-

arching the anterior nares; and on each side of the nares the canine fossa of the

superior maxillary bone, the infraorbital foramen, and still further outwards the

prominence of the malar bone ; at the lower margin of the nares is the nasal

spine, and beneath it the supei'ior alveolar arch, containing the teeth of the upper

jaw. Forming the lower boundary of the face is the lower jaw, containing in

its alveolar process the lower teeth, and projecting inferiorly to constitute the

chin; on either side of the chin is the mental foramen. If a pei'pendicular line

be drawn from the inner third of the supraorbital ridge to the inner third of the

body of the lower jaw, it will be found to intersect three openings; the supraor-

bital, infraorbital, and mental, each giving passage to a facial branch of the fifth

nerve.

[An antero-posterior vertical section of the cranium presents an oval with the

broad end backwards ; a similar section of the face is triangular.

In the Caucasian race the area of the cranium equals four times that of the

face, without the lower jaw ; in the negro the area of the face is increased one-

fifth.]

ORBITS.

The orhits are two quadrilateral hollow cones, situated in the upper part of the

face, and intended for the reception of the eyeballs, with their muscles, vessels,

and nerves, and the lachrymal glands. The central axis of each orbit is directed

outwards, so that the axes of the two, continued into the skull through the optic

foramina, would intersect over the middle of the sella turcica. The superior

boundary of the orbit is formed by the orbital plate of the frontal bone, and part

of the lesser wing of the sphenoid ; the inferior, by part of the malar bone, supe-

rior maxillary, and palate bone; the internal, by the lachrymal bone, os planum
of the ethmoid, and part of the body of the sphenoid ; the external, by the orbital

process of the malar bone and great ala of the sphenoid. These may be expressed

more clearly in a tabular form :

—

FrontaL
Sphenoid (lesser wing).

Outer tvall.

IMalar.

Sphenoid (greater wingj.

Inner wall.

Lachrymal.
Ethmoid (os planum)

Sphenoid (body).

Malar.
Superior Maxillary.

Palate.

There are nine openings communicating with the orbit: the optic, for the

admission of the optic nerve and ophthalmic artery; the sj^henoidol fissure, for

the transmission of the third, fourth, the three branches of the ophthalmic divi-

sion of the fifth nerve, the sixth nerve, and the ophthalmic vein ; the spheno-

maxillary fissure, for the passage of the superior maxillary nerve and infraorbital

artery to the opening of entrance of the infraorbital canal; temporo-malar fora-

mina, two or three small openings in the orbital process of the malar bone, for

the passage of filaments of the orbital branch of the superior maxillary nerve;

anterior and j^osterior ethmoidal foramina in the suture between the os planum

and frontal bone, the former transmitting the nasal nerve and anterior ethmoidal

artery, the latter the posterior ethmoidal artery and vein ; the opening of the
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nasal duct ; and the supraorb,!al notch or foramen, for the supraorbital nerve

and artery.

NASAL EOSS^.

The nasal fossas are two irregular cavities, situated in the middle of the face,

and extending from before backwards. They are bounded above by the nasal

Fig. G8.

LoNGiTUDiifAL SECTION OF THE NASAL fosSjE made immediately to the right of the middle

line, the bony septum removed in order to show the external wall of the left fossa. 1. Fron-

tal bone. 2. Nasal bone. 3. Crista galli process of the ethmoid. The groove between 1 and

3 is the lateral boundary of the foramen caecum. 4. Cribriform plate of the ethmoid. 5.

Part of the sphenoidal #ells. 6. Basilar portion of the sphenoid bone. Bones 2, 4, and 5,

form the superior boundary of the nasal fossa. 7, 7. Articulating surface of the palatine

process of the superior maxillary bone. The groove between 7, 7, is the lateral half of the

incisive canal, and the dark aperture in the groove the inferior termination of the left naso-

palatine canal. 8. Nasal spine. 9. Palatine process of the palate bone. a. Superior tur-

binated bone, marked by grooves and apertures for filaments of the olfactory nerve, b. Su-

perior meatus, c. A probe passed into the posterior ethmoidal cells, d. Opening of the

sphenoidal cells into the superior meatus, e. Spheno-palatine foramen. /. Middle turbi-

nated bone, g, g. Middle meatus, h. A probe passed into the infundibular canal, leading

from the frontal sinuses and anterior ethmoid cells; the triangular aperture immediately

above the letter is the opening of the maxillary sinus. •/. Inferior turbinated bone. /.;, /;;.

Inferior meatus. I, I. A probe passed up the nasal duct, showing the direction of that canal.

The anterior letters g, h, are placed on the superior maxillary bone, the posterior on the

palate bone. m. Internal pterygoid plate, n. Its hamular process, o. External pterygoid

plate, p. Root of the pterygoid processes, q. Posterior palatine foramina, r. Roof of the

left orbit, s. Optic foramen, t. Groove for the last turn of the internal carotid artery con-

verted into a foramen by the development of an osseous communication between the ante-

rior and middle clinoid process, v. Sella turcica, z. Posterior clinoid process.

bones, ethmoid and sphenoid ; heJoio by the palate processes of the superior max-
illary and palate bones ; externally by the superior maxillary, lachrymal, inferior

turbinated, superior and middle turbinated bones of the ethmoid, palate, and

internal pterygoid plate of the sphenoid ; and the two fossae are separated by the

vomer and perpendicular lamella of the ethmoid. These may be more clearly

expressed in a tabular form :—
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Naa il bones.

E hmoid.

Sf henoid.

^ tfl o P 3.
1^ ^ f^ o o
p cr ^ tr '-i

XT' &"

Nasal fossa. Nasal fossa.

ISP3 . cS

S h

e O p£j
f^ ^

<x> 1-3

DQ ^^5

Palate processes of superior maxillary bones.

Palate processes of palate bones.

Each nasal fossa is divided into three irregular longitudinal passages, or mea-
^!/.S(?s, by three processes of bone, which project from its outer wall, the superior,

middle, and inferior turbinated bones ; the superior and middle turbinated bones

being processes of the ethmoid ; the inferior, a distinct bone of the face. The
superior meatus occupies the superior and posterior part of each fossa; it is situ-

ated between the superior and middle turbinated bones, and has opening into it

three foramina, viz., foramen of the posterior ethmoid cells, foramen of the sphe-

noid cells, and spheno-palatine foramen. The middle meatus is the space

between the middle and inferior turbinated bones; it also presents three fora-

mina, the opening of the frontal sinus, of the anterior ethmoid cells, and of the

antrum. The largest of the three passages is the w/erior meatus, which is the

space between the inferior turbinated bone and the floor of the nasal fossa; in

it there are two foramina, the termination of the nasal duct, and one opening of

the anterior palatine canal. The nasal fossae commence upon the face by a large

irregular opening, the anterior nares, and terminate posteriorly in the two poste-

rior nares.

TEETH.
Man is provided with two successions of teeth : the first are the teeth of child-

hood ; they are called, temporary, deciduous, or milk teeth; the second continue

until old age, and are named permanent.

aba d e

PerhiAnent teeth of left side. a. Central incisor, h. Lateral incisor, c. Cuspid or

cnnine. d. First bicuspid, e. Second bicuspid. /. First molar, g. Second molar, h. Third
molar or dens aapienticE.^
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Temporary teeth ov

eisor. b. Lateral incisor.

e. Second molar.]

LEFT SIDE.

e. Canine.

a. Central in-

d. First molar.

Tlie permanent teeth are thirty-two in number, sixteen in each jaw; tbey arc

divisible into four classes; incisors, of which there are four in each jaw, two cen-

tral, and two lateral ; canine, two above and two below ; hicuspid, four above

and four below; and molars, six above and six below. [Those of the upper jaw

form the larger arch, so as to overlap those of the lower jaw in front, and to over-

hang them somewhat at the sides, when the mouth is closed.]

The temporary teeth are twenty in number; eight incisors, four canine, and
eight molars. The temporary

molars have four tubercles, and

are succeeded by the permanen<

bicuspides, which have only two

tubercles.

Each tooth is divisible into

a crown, which is the part appa-

rent above the gum ; a constricted

portion around the base of the

crown, the neck; and a root or

fang, which is contained within

the alveolus. The root is in-

vested by periosteum, which is a

bond of connexion between it and

the alveolus.

The incisor teeth (cutting teeth)

are named from presenting a

sharp and cutting edge, formed

at the expense of the posterior

surface. The crown is flattened from before backwards, being somewhat convex

in front and concave behind; the neck is much constricted, and the root com-

pressed from side to side ; at its apex is a small opening for the passage of the

nerve and artery of the tooth.

The canine teeth (cuspidati) follow the incisors in order from before backwards

;

two are situated in the upper jaw, one at each side, and two in the lower. The
crown is larger than that of the incisors, convex before, concave behind, and
tapering to a blunted point. The root is longer than that of all the other teeth,

compressed at each side, and marked by a slight groove.

The bicuspid teeth (bicuspidati, small molars), two at each side in each jaw,

follow the canine, and are intermediate in size between them and the molars.

The crown is compressed from before backwards, and surmounted by two tuber-

cles, one internal, the other external; the neck is oval; the root compressed,

marked on each side by a deep groove, and bifid near its apex. The teeth of the

upper jaw have a greater tendency to the division of their roots than those of the

lower, and the posterior than the anterior pair.

The molar teeth (multicuspidati, grinders), three at each side in each jaw, are

the largest of the permanent set. The crown is quadrilateral, and surmounted

by four tubercles ; the neck large and round, and the root divided into several

fangs. In the upper jaw the first and second molar teeth have three roots, some-

times four, which are more or less widely separated from each other, two of the

roots being external, the other internal. In the lower there are but two roots,

which are anterior and posterior; they are flattened from behind forwards, and

grooved so as to mark a tendency to division. The third molars, or dentes sapi-

entise, are smaller than the other two ; they present three tubercles on the surface

of the crown : and the root is single and grooved, appearing to be made up of

four or five fangs compressed together, or partially divided. In the lower jaw
the fangs are frequently separated to some distance from each other, and much
curved, so as to off"er considerable resistance in the operation of extraction.

Structure. — The base of the crown of each tooth is hollowed in its interior
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[Fig. 71.

into a small cavity which is continuous with a canal passing through the middl?

of each fang. The cavity and canal, or canals, constitute the cavitas pulpte, and
contain a soft cellulo-vascular organ, the pulp, which receives its supply of ves-

sels and nerves through the small opening at the apex of each root. Nasmyth
has observed, with regard to the pulp, that it is composed of two different tis-

sues, vascular and reticnlar, the former being an intricate web of minute vessels

terminating in simple capillary loops; the latter, a network of nucleated cells in

which calcareous salts are gradually deposited, and which, by a systematic con-

tinuance of that process, are gradually converted into ivory. This process natu-

rally takes place at the surface of the pulp, and as the pulp is thus robbed of its

cells, new cells are produced by the capillary plexus to supply their place, and be

in their turn similarly transformed.

A tooth is composed of three distinct structures, ivory or tooth-bone [^dentine^,

enamel, and a cortical substance or cementum. When viewed with the micro-

scope, the ivory appears to consist of very mi-

nute, tapering, and branching fibres, imbedded
in a dense, homogeneous, interfibrous substance.

The fibres commence by their larger ends in the

walls of the cavitas pulpse, and pursue a radiating

and serpentine course towards the periphery of

the tooth, where they terminate in ramifications

of extreme minuteness. These fibres, formerly

considered as hollow tubuli, were shown by Nas-

myth to be rows of minute opake bodies, ar-

ranged in a linear series (baccated fibres), to be,

in fact, the nuclei of the ivory cells, the inter-

fibrous substance being the rest of the cell filled

with calcareous matter. In the natural state of

the tooth all trace of the parietes or mode of

connexion of the cells is lost, but, after steeping

in weak acid, the cellular network is made
evident.

The enamel forms a crust over the whole ex-

posed surface of the crown of the tooth to the

commencement of its root ; it is thickest on the

summit of the tooth, and becomes gradually

thinner as it approaches the neck. It is com-
posed of minute hexagonal crystalline fibres,

resting by one extremity against the surface of

the ivory, and constituting by the other the free

surface of the crown. The fibres, examined on
the face of a longitudinal section, have a waving
arrangement, and consist, like those of ivory, of

cells connected by their surfaces and ends, and
filled with calcareous substance. When the

latter is removed by weak acid, the enamel presents a delicate cellular network
of animal tissue.

The cortical substance, or cementum (substantia ostoidea) forms a thin coating

over the root of the tooth, from the termination of the enamel to the opening in

the apex of the fang. In structure it is analogous to bone, and is characterized

by the presence of Purkinjean cells and tubuli. The cementum increases in

thickness with the advance of age, and gives rise to those exostosed appearances

occasionally seen on the teeth of very old persons, or in those who have taken

much mercury. In old age the cavitas pulpae is often found filled up and oblite-

rated by osseous substance analogous to the cementum. Nasmyth has shown

Microscopic section op a molar
TOOTH. 1. Enamel, with its columns

and laminated structure. 2,7. Corti-

cal substance, or cementum, on the

outside of the fang. 3. Ivory, show-

ing tubuli. 4. Foramen, entering

the dental cavity from the end of

the fang. This fang has a bulbous

enlargement, in consequence of a

hypertrophy of the cementum. 5.

Dental cavity. 6. A few osseous

corpuscles in the ivory, just under

the enamel.]
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[Fig. 72.

that this, like the other structures composing a tooth, is formed of cells having a

reticular arrangement.

Development.— The development of the teeth in the human subject has been

successfully investigated by Mr. Groodsir,' whose inquiries commenced as early as

the sixth week after conception, in an embryo, which measured seven lines and

a half in length, and weighed fifteen grains. At this early period each upper

jaw presents two semicircular folds around its circumference; the most external

is the true lip; the internal, the rudiment of the palate ; and between these is a

deep groove, lined by the common mucous membrane of the mouth. A little

later a ridge is developed from the floor of this groove in a direction from behind

forwards; this is the rudiment of the external alveolus; and the arrangement of

the appearances from without inwards at this period is the following : Most ex-

ternally, and forming the boundary of the mouth, is the lip ; next we find a deep

groove, which separates the lip from the future jaw ; then comes the external

alveolar ridge ; fourthly, another groove, in which the germs of the teeth are

developed, \j]xq j^vimitive dental groove; fifthly,

a rudiment of the internal alveolar ridge; and

sixthly, the rudiment of the fitture palate

bounding the whole internally. At the seventh

week the germ of the first deciduous molar of

the upper jaw has made its appearance, in the

form of a "simple, free, granular papilla" of

the mucous membrane, projecting from the floor

of the primitive dental groove ; at the eighth

week, the papilla of the canine tooth is deve-

loped ; at the ninth week, the papillas of the

four incisors (the middle preceding the lateral)

appear; and at the tenth week, the papilla of

the second molar is seen behind the anterior

molar in the primitive dental groove. So
that at this early period, the tenth week, the

papillae or germs of the whole ten deciduous

teeth of the upper jaw are quite distinct.

Those of the lower jaw are a little more
tardy ; the papilla of the first molar is merely

a slight bulging at the seventh week, and the

tenth papilla is not apparent until the eleventh

week.

From about the eighth week the primitive

dental groove becomes contracted before and
behind the first deciduous molar, and laminse

of the mucous membrane are developed around

the other papillae ; the laminae increase in

growth, and inclose the papillae in follicles

with open mouths. At the tenth week the

follicle of the first molar is completed, then

that of the canine ; during the eleventh and

twelfth weeks the follicles of the incisors suc-

ceed, and at the thirteenth week the follicle of

the posterior deciduous molar.

During the thirteenth week the papillae un-

dergo an alteration of form, and assume th..

shape of the teeth they are intended to represent. And at the same time small

membranous processes are developed from the mouths of the follicles; these pro»

1 " On the Origin and Development of the Pulps and Sacs of the Human Teeth," by John
Goodsir, jun., in the Edinburgh Medical and Surgical Journal, January, 1839.

Diagram of the left half op the

lower jaw, at about the four-

TEENTH AVEEK, considerably magni-

fied, to show the follicles of the milk

teeth opened out, their opercula, and

the position of the lunated recesses

behind them, from which the sacs of

the five anterior permanent teeth are

developed. — 1 to 5. Milli-teeth folli-

cles, numbered in their order of ap-

pearance and formation. 1. First

molar. 2. Canine. 3. Central inci-

sor. 4. Lateral incisor. 6. Second

molar, a, b. A dotted line, to indi-

cate the direction in which the cross

sections, represented in Fig. 73,

are supposed to be made. /. The
cavity of the follicle, the papilla

being hid. o. The opercula. c. Lu-

nated depressions, which resist the

subsequent adhesion of the mucous

membrane, and become the cavities

of reserve for the permanent teeth.]



DEVELOPMENT OF TEETH. 95

cesses are intended to serve the purposes of opercula to the follicles, and they

correspond in shape with the form of the crowns of the appertaining teeth. To

the follicles of the incisor teeth there are two opercula; to the canine, three ; and

to the molars, a number relative to the number of their tubercles, either four or

five. During the fourteenth or fifteenth weeks the opercula have completely

closed the follicles, so as to convert them into dental sacs, and at the same time

the papillae have become pulps.

The deep portion of the primitive dental groove, viz., that which contains tho

dental sacs of the deciduous teeth, being thus closed in, the remaining portion,

that which is nearer the surface of the gum, is still left open, and to this Mr.

Goodsir has given the title of secondary dental groove, as it serves for the deve-

lopment of all the permanent teeth, with the exception of the anterior molars.

During the fourteenth and fifteenth weeks, small lunated inflections of the mucous

membrane are formed, immediately to the inner side of the closing opercula of the

deciduous dental follicles, commencing behind the incisors and proceeding

onwards through the rest; these are the rudiments of the follicles or cavities of
reserve of the four permanent incisors, two permanent canines, and four bicus-

pides. As the secondary dental groove gradually closes, these follicular inflec-

tions of the mucous membrane are converted into closed cavities of reserve, which

recede from the surface of the gum, and lie immediately to the inner side, and in

close contact with the dental sacs of the deciduous teeth, being inclosed in their

submucous cellular tissue. At about the fifth month the anterior of these cavi-

ties of reserve dilate at their distal extremities, and a fold or papilla projects into

their fundus, constituting the rudiment of the germ of the permanent tooth ; at

the same time two small opercular folds are produced at their proximal or small

extremities, and convert them into true dental sacs.

During the fifth month the posterior part of the primitive dental groove behind

the sac of the last deciduous tooth has remained open, and in it has developed

the papilla and follicle of the first permanent molar. Upon the closure of this

follicle by its opercula, the secondary dental groove upon the summit of its crown
forms a large cavity of reserve, lying in contact with the dental sac on the one

side and with the gum on the superficial side. At this period the deciduous

teeth, and the sacs of the ten anterior permanent teeth, increase so much in size,

without a corresponding lengthening of the jaws, that the first permanent molars

are gradually pressed backwards and upwards into the maxillary tuberosity in

the upper jaw, and into the base of the coronoid process of the lower jaw ; a

position which they occupy at the eighth and ninth month of foetal life. In the

infant of seven or eight months, the jaws have grown in length, and the first

permanent molar returns to its proper position in the dental range. The cavity

of reserve, which has been previously elongated by the upward movement of the

first permanent molar, now dilates into the cavity which that tooth has jusfc

quitted; a papilla is developed from its fundus, the cavity becomes constricted,

and the dental sac of the second molar tooth is formed, still leaving a portion of

the great cavity of reserve in connexion with the superficial side of the sac. As
the jaws continue to grow in length, the second permanent dental sac descends

from its elevated position and advances forwards into the dental range, following

the same curve as the first permanent molar. The remainder of the cavity of

reserve, already lengthened backwards by the previous position of the second

molar, again dilates for the last time, develops a papilla and sac in the same
manner as the preceding, and forms the third permanent molar or wisdom tooth,

which, at the age of nineteen or twenty, on the increased growth of the jaw, fol-

lows the course of the first and second molars into the dental range.

From a consideration of the foregoing phenomena, Mr. Goodsir has divided

the process of dentition into three natural stages : follicular, saccular, and erup

tive. The first, ov follicular stage, he makes to include all the changes which
take place from the first appearance of the dental groove and papillae to the do-
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sure of their follicles ; occupying a period which extends from the sixth week to

the fourth or fifth month of intra-uterine existence. The second, or saccular stage,

comprises the period when the follicles are shut sacs, and the included papillae,

pulps; it commences at the fourth and fifth months of intra-uterine existence,

and terminates, for the median incisors, at the seventh or eighth month of infan-

tile life, and for the wisdom teeth, at about the twenty-first year. The third, or

erujjthe stage, includes the completion of the teeth, the eruption and shedding

of the temporary set, the eruption of the permanent, and the necessary changes

in the alveolar process. It extends from the seventh month to the twenty-first

year.

[Fig. 73.

Formation op a temporary and its corresponding permanent tooth, in a sac of the

mucous membrane, a to d. Papillary stage'; e to g. Follicular stage; h to m. Saccular

stage; n, o. Eruptive stage; j) to t. Falling out of first set. The relations of the cavily of
reserve are also shown.]

"The anterior pprmanent molar," says Mr. Goodsir, ''is the most remarkable

tooth in man, as it forms a transition between the milk and the permanent set."

If considered anatomically, that is, in its development from the primitive dental

groove, by a papilla and follicle, " it is decidedly a milk tooth ;" if physiologi-

cally, "as the most efiicient grinder in the adult

mouth, we must consider it a permanent tooth." "It
is a curious circumstance, and one which will readily

suggest itself to the surgeon, that laying out of view
the wisdom teeth, which sometimes decay at an early

period from other causes, the anterior molars are the

permanent teeth which most frequently give way first,

and in the most symmetrical manner, and at the same
time, and frequently before the milk set."

Groioth of teeth.— Immediately the dental follicles

have been closed by their opercula, the pulps become
moulded into the form of the future teeth; and the

bases of the molars are divided into two or three por-

tions representing the future fangs. The dental sac is

composed of two layers, an internal or vascular layer,

originally a part of the mucous surface of the mouth

;

and a cellulo-fibrous layer, analogous to the corium of the mucous membrane.

^ [This stage is recognized by many physiologists as preceding the true folliiular.]

A. The cavity containing

the pulp, and the dentine

when formed, b. Closed sac

in which the enamel is

formed.]
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On the formation of this sac by the closure of the follicle, the mucous membrane

resembles a serous membrane in being a shut sac, and may be considered as

consisting of a tunica propria, which invests the pulp; and a tunica reflexa,

which is adherent by its outer surface to the structures composing the jaw,

and by the inner surface is free, being separated from the pulp by an inter-

vening space. As soon as the moulding of the pulp has commenced, this space

increases and becomes filled with a gelatinous granular substance, the enamd
organ, which is adherent to the whole internal surface of the tunica reflexa, but

[Fig. 76.

Dkvelopment of teeth.—A. Tooth-sac of the second incisor of an eight months' foetus,

seen on the broad surface, o. Dental sac. b. Enamel-pulp. c. Enamel-membrane, d.

Enamel, e. Dentine. /. Dentinal cells, h. Dental pulp. i. Free edge of the enamel-

organ.—B. First incisor of the same embryo, seen on the narrow surface; letters as before.

o. Dentinal cap In toto. k. Nerves and vessels of the pulp.—Magnified 7 diameters.]

not to the tunica propria and pulp. At the same period, viz. during the fourth

or fifth month, a thin lamina of ivory is formed in the pulp, and occupies its most

prominent point ; if the tooth be incisor or canine, the newly-formed layer has

the figure of a small hollow cone ; if molar, there will be four or five small cones

corresponding with the number of tubercles on its crown. These cones are united

by the formation of additional layers, the pulp becomes gradually surrounded and

diminishes in size, evolving fresh layers during its retreat into the jaw, until the

entire tooth with its fangs is completed, and the small cavitas pulpse of the per-

fect tooth alone remains, communicating through the opening in the apex of each

fang with the dental vessels and nerves. The number of roots of a tooth appears

to depend on the number of nervous filaments sent to each pulp. When the

formation of the ivory has commenced, the enamel organ becomes transformed

into a laminated tissue, corresponding with the direction of the fibres of the enamel,

and the crystalline substance of the enamel is secreted into its meshes by the

vascular lining of the sac.

The cementum appears to be formed at a later period of life, either by the pro

duction of osseous substance by that portion of the dental sac which continues to

inclose the fang, and acts as its periosteum, or by the conversion of that mem-
brane itself into bone; the former supposition is the more probable.

7
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The formation of ivory commences in the first permanent molar previously to

birth.

Eritption.— When the crown of the tooth has been formed and coated with

enamel, and the fang has grown to the bottom of its socket by the progressive

lengthening of the pulp, the formation of ivory, and the adhesion of the ivory to

the contiguous portion of the sac, the pressure of the socket causes the reflected

portion of the sac and the edge of the tooth to approach, and the latter to pass

through the gum. The sac has thereby resumed ' its original follicular condi-

tion, and has become continuous with the mucous membrane of the mouth. The

opened sac now begins to shorten more rapidly than the fang lengthens, and the

tooth is quickly drawn upwards by the contraction, leaving a space between the

extremitv of the unfinished root and the bottom of the socket, in which the growth

and completion of the fang are effected.

During the changes above described as taking place among the dental sacs con-

tained within the jaws, the septa between the sacs, at first consisting of spongy

tissue, gradually became fibrous, and subsequently osseous, the bone being deve-

loped from the surface and proceeding by degrees more deeply into the jaws, to

constitute the alveoli. The sacs of the ten anterior permanent teeth, at first

inclosed in the submucous cellular tissue of the deciduous

dental sacs, and received during growth into crypts situated

behind the deciduous teeth, advanced by degrees beneath

the fangs of those teeth, and became separated from them
by distinct osseous alveoli. The necks of the sacs of the

permanent teeth, by which they originally communicated
with the mucous lining of the secondary groove, still exist,

in the form of cords, separated from the deciduous teeth by
their alveolus, but communicating through minute osseous

canals with the mucous membrane of the mouth, imme-
diately behind the corresponding deciduous teeth. "These
cords and foramina are not obliterated in the child," saya

GuBERNAcuLUMDEN-
jyj^.^ Qooj^gij.^ "either because the cords are to become use-

•Jir~.i.^'^^'°^'^'i^
'^^^ ful as ^ quhernacula' and the canals as ^itinera denfium ;'

with the capsule oi its •(
,

, , . . pi , • i

permanent successor
^r, much more probably, m virtue of a law, which appears

attached to it by the to be a general one in the development of animal bodies,

gubernaculum dentis.] viz., that parts, or organs, which have once acted an im-

portant part, hoioever atrophied they may afterwards be-

rome, yet never altogether disappear, as long as they do not inter/ere with other

parts or functions."

Succession The periods of appearance of the teeth are extremely irregular;

it is necessary, therefore, to have recourse to an average, which, for the tempo-

rary teeth, may be stated as follows, the teeth of the lower jaw preceding those

of the upper by a short interval :
—

7th month, two middle incisors. 18th month, canine.

9th month, two lateral incisors. 24th month, two last molares.

12th month, first molares.

The periods for the permanent teeth are :
—

6j year, first molares. 10th year, second bicuspides.

7th year, two middle incisors. 11th to 12th year, canine.

8th year, two lateral incisors. 12th to loth year, second molares.

9th year, first bicuspides. 17th to 21st year, last molares.

OS H YOIDES.

The OS 'hyoides forms the second arch developed from the cranium, gives sup-

* Nasmyth is of opinion that it is "by a process of absorption, and not of disruption,

that the tooth is emancipated."— Medico-Chirurgical Transactions, 1889.
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Fig. 77.

The OS hyoides seen from be-

fore. 1. Antero-superior, or convex

side of the body. 2. Great cornu of

the left side. 3. Lesser cornu of the

same side. Tlie cornua were ossified

to the body of the bone in the speci-

men from which this figure was

drawn.

}

port to the tongue, and attachment to numerous muscles in the neck. It is

named from its resemblance to the Greek letter v, and consists of a central por-

tion or body, of two larger cornua, which project backwards from the body; and

two lesser cornuaj which ascend from the angle of union between the body and
the greater cornua.

The body is somewhat quadrilateral, rough and convex on its antero-superior

surface, by which it gives attachment to muscles; concave and smooth on the

postero-inferior surface, by which it lies in con-

tact with the thyro-hyoidean membrane. The
greater cornua are flattened from above down-
wards, and terminated posteriorly by a tubercle

;

and the lesser cornua, conical in form, give attach-

ment to the stylo-hyoid ligaments. In early age

and in the adult, the cornua are connected with

the body by cartilaginous surfaces and ligamentous

fibres ; in old age they become united by bone.

Development. — ^y Jive centres, one for the

body, and one for each cornu. Ossification com-

mences in the greater cornua during the last

month of foetal life, and in the lesser cornua

and body soon after birth.

Attachment of Muscles. — To eleven pairs :

sterno-hyoid, thyro-byoid, omohyoid, pulley of

the digastricus, stylo-hyoid, mylo-hyoid, genio-

hyoid, genio-hyo-glossus, hyo-glossus, lingualis, and middle constrictor of the

pharynx. It also gives attachment to the stylo-hyoid, thyro-hyoid, and hyo-cpi-

giottio ligaments, and to the thyro-hyoidean membrane.

THORAX AND UPPER. EXTREMITY.
The bones of the thorax are the sternum and [Fig. 78.

ribs [and the dorsal vertebrae, which are common to

it and to other parts] ; and those of the upper ex-

tremity, the clavicle, scapula, humerus, ulna and

radius, bones of the carpus, metacarpus, and pha-

langes.

Sternum. — The sternum is situated in the

middle line of the front of the chest, and is oblique

in direction, the superior end lying within a few

inches of the vertebral column, the inferior being

projected forwards so as to be placed at a consider-

able distance from the spine. The bone is flat or

slightly concave in front, and marked by five trans-

verse lines, which indicate its original subdivision

into six pieces. It is convex behind, broad and

thick above, flattened and pointed below, and divi-

sible in the adult into three pieces, superior, middle,

and inferior.

The superior piece, or manubrium, is nearly quad-

rilateral; it is broad and thick above, where it pre-

sents a concave border, incisura semilunaris; and ^^^ '^^ clavicles. 5. Articular

narrow at its junction with the middle piece. At "°^°^ f'^'" '^^ ^""^^ "^- ^- '^'"

.
each superior angle is a deep articular depression,

^^gllXn.'lS'culirno'tcheJ
incisura clavicularis, for the clavicle; and on either

^^^^^^ ^^^^ ^^^ ^^^^ ^.^^^-^

side two notches, for articulation with the cartilage

of the first rib, and one half that of the second. The articulation of the manu-

Anterior view of the sTta-

NUM. 1. Superior piece, or manu-

brium. 2. Middle piece, or body.

3. Ensiform cartilage, or inferior

piece. 4, 4. Articular depressions
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brium with the body is often moveable, often anchylosed ; when the latter state

exi;^t.s, the line of union is marked by a transverse ridge.

The middle piece, or body, considerably longer than the superior, is broad in

the middle, and somewhat narrower at each extremity. It presents at either

side six articular notches, for the lower half of the second rib, the four next

ribs, and the upper half of the seventh. This piece is sometimes perforated by an

opening of various magnitude, resulting from arrest of development.

The inferior piece (ensiform or xiphoid cartilage) is the smallest of the three,

often merely cartilaginous, and very various in appearance, being sometimes

pointed, at other times broad and thin, and at other times, again, perforated by a

round hole, or bifid. It presents a notch at each side for articulation with the

lower half of the cartilage of the seventh rib.

Development.— By a variable number of centres, generally ten, namely, two
for the manubrium ; one (sometimes two) for the first piece of the body, two for

each of the remaining pieces, and one for the ensiform cartilage. Ossification

commences towards the end of the fifth month in the manubrium, the two pieces

for this part being placed one above the other. At about the same time the cen-

tres for the first and second pieces of the body are apparent; the centres for the

third piece of the body appear a few months later, and those for the fourth piece

soon after birth. The osseous centre for the ensiform cartilage is so variable in

its advent, that it may exist at any period between the third and eighteenth year.

The double centres for the body of the sternum are disposed side by side in pairs,

and it is the irregular union of these pairs in the last three pieces of the body

that gives rise to the large aperture occasionally seen in the sternum towards its

lower part. Union of the pieces of the sternum commences from below and pro-

ceeds upwards ; the fourth and the third unite at about puberty, the third and

the second between twenty and twenty-five, the second and the first between

twenty-five and thirty. The ensiform appendix becomes joined to the body of

the sternum at forty or fifty years ; and the manubrium to the body only in very

old age. Two small pisiform pieces have been described by Beclard and Bre-

schet, as being situated upon and somewhat behind each extremity of the incisura

semilunaris of the upper border of the manubrium. These pre-sternal or supra-

sternal pieces, by no means constant, appear at about the thirty-fifth year. Bec-

lard considers them as the analogue of the fourchette of birds, and Breschet as

the sternal ends of a pair of cervical ribs.

Articulations.— With sixteen bones j viz., the clavicles and seven true ribs at

each side ; the latter by means of the costal cartilages.

Attachment of Muscles.— To nine pairs and one single muscle, viz., pectoralis

major, sterno-mastoid, sterno-hyoid, sterno-thyroid, triangularis sterni, aponeu-

rosis of the obliquus externus, internus, and transversalis, rectus, and diaphragm.

Ribs.— The ribs are twelve in number at each side : the first seven are con-

nected with the sternum, and are thence named sternal or true ribs ; the remain-

ing five are the asternal or false ribs; and the last two, shorter than the rest,

and free at their extremities, are the floating ribs. The ribs increase in length

from the first to the eighth, whence they diminish to the twelfth ; in breadth

they diminish gradually from the first to the last, and, with the exception of the

last two, are broader at the anterior than at the posterior end. The first rib is

horizontal in direction ; all the rest are oblique, the anterior extremity falling

considerably below the posterior. Each rib presents an external and internal

surface, a superior and inferior border, and two extremities ; it is curved to

correspond with the arch of the thorax, and twisted, so that, when laid on a

horizontal surface, one end is tilted up.

The external surface is convex, and marked by the attachment of muscles

;

the internal is fiat, and corresponds with the pleura; the superior border is

rounded; the inferior sharp and grooved on its inner edge, for the attachment
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of the intercostal muscles.' Near its vertebral extremity, the rib is somewhat
bent; and opposite the bend, on the external surface, is a rough oblique ridge,

which gives attachment to a tendon

of the sacro-lumbalis muscle, and is Fig. 79.

called the angle. The distance between

the vertebral extremity, and the angle

increases gradually, from the second to

the eleventh rib. Beyond the angle is a

rough elevation, the tuherde; and im-

mediately at the base and under side of

the tubercle a smooth surface for articu-

lation with the extremity of the trans-

verse process of the corresponding verte-

bra. The vertebral end of the rib is

somewhat expanded, and termed the

head, and that portion between the head

and the tubercle, the neck. On the ex-

tremity of the head is an oval smooth

surface, divided by a transverse ridge

into two facets for articulation with two

contiguous vertebrge. The posterior

surface of the neck is rough, for the

attachment of the middle costo-trans-

verse ligament ; and upon its upper

border is a crest, which gives attachment

to the anterior costo-transverse ligament.

The sternal extremity is flattened, and
presents an oval depression, for the re-

ception of the costal cartilage.

The ribs that demand especial con-

sideration are the first, tenth, eleventh,

and twelfth.

The Ji7-st is the shortest rib; it is

broad and flat, and placed horizontally

•it the upper part of the thorax, the sur-

faces looking upwards and downwards, in place of forwards and backwards, as in

the other ribs. At about the anterior third of the upper surface of the bone.

AsTERiOR VIEW OP THE THORAX x. Supe-

rior piece of the sternum. 2. Middle piece, or

body. 3. Inferior piece, or ensiform cartilage.

4. First dorsal vertebra. 5. Last dorsal ver-

tebra. 6. First rib. 7. Its head. 8. Its

neck, resting against the transverse process

ofthe first dorsal vertebra. 9. Its tubercle. 10.

Seventh, or last true rib. 11, 11. Costal car-

tilages of the true ribs. 12. The last two false

ribs, or floating ribs. 1.3. The groove along

the lower border of the rib.

Fig. 80.

Vertebral extremity of the seventh rib op the right side. 1. The angle, marked

by a groove for the tendon of the sacro-lumbalis. 2. The tubercle. 3. Articular surface. 4.

Neck of the rib. 5. Head, presenting two articular facets. 6. Rough surface for the

attachment of the middle costo-transverse ligament. 7. Crest for the anterior costo-trans-

verse ligament. 8. Upper rounded border. 9. Lower sharp border. 10. Groove on tho

inner edge of the lower border.

and near its internal border, is a tubercle which gives attachment to the scalenus;

anticus muscle, and immediately before and behind that tubercle, a shallow

' This groove is commonly described as supporting the intercostal artery, vein, and

nerve : which is not the case.
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oblique groove, the former for the subclavian veio, the latter for the subclavian

artery. Near the posterior extremity of the bone is a thick and prominent

iuhercle^ with a smooth articular sur-

[FiG. 81. fiice for the transverse process of the

first dorsal vertebra. There is no an-

gle. Beyond the tubercle is a narrow

constricted neck ; and at the extre-

mity, a head, presenting a single articu-

lar surface. The second rib, in some
of its characters, resembles the first.

The tenth rib has a single articular

surface on its head.

The eleventh and twelfth have each

a single articular surface on the head,

TT no neck or tubercle, and are pointed at
Upper sukfack op the first rib of the

, ,. nw -i 11
EIGHT SIDE. L The head. 2. The tubercle.

^^'^ ^^^^ extremity. The eleventh has

3. Outer border. 4. Groove for the subclavian ^ slight ridge, representing the angle,

artery. 5. Groove for the subclavian vein. 6. and a shallow groove on the lower bor-

Anterior extremity for the cartilage. 7. Tuber- der ; the twelfth has neither,

cle for the scalenus anticus muscle.]

Costal Cartilages. — The costal

cartilages serve to prolong the ribs forwards to the anterior part of the chest, and
contribute mainly to the elasticity of the thorax. They are broad at their attach-

ment with the ribs, and taper slightly towards the sternal end; they diminish

gradually in breadth from the first to the last; in length they increase from the

first to the seventh, and then decrease to the last. The cartilages of the first

two ribs are horizontal in direction, the rest incline more and more upwards. In

advanced age the costal cartilages are converted more or less completely into

bone, the change taking place earlier in the male than in the female.

The first seven cartilages articulate with the sternum; the three next, with

the lower border of the cartilage immediately preceding; the last two lie free

between the abdominal muscles. All the cartilages of the false ribs terminate by

pointed extremities.

Develoip'ment. — The ribs are developed by ^/wee centres; one for the central

part, one for the head, and one for the tubercle. The last two have no centre for

the tubercle. Ossification commences in the body somewhat before its appear-

ance in the vertebras ; the epiphysal centres for the head and tubercle appear

between sixteen and twenty, and are consolidated with the rest of the bone at

twenty-five.

Articulations. — Each rib articulates with two vertebrae and one costal car-

tilage, with the exception of the first, tenth, eleventh, and twelfth, which articu-

late each with a single vertebra only.

Attachment of Muscles.— To the ribs and their cartilages are attached twenty-

three pairs, and one single muscle. To the cartilages, the subclavius, sterno-thy-

roid, pectoralis major, internal oblique, rectus, transversalis, diaphragm, triangu-

laris sterni, internal and external intercostals. To the ribs, intercostal muscles,

scalenus anticus, medius, and posticus, pectoralis minor, serratus magnus, obli-

quus externus, obliquus internus, latissimus dorsi, quadratus lumborum, serra-

tus posticus superior, serratus posticus inferior, sacro-lumbalis, longissimus dorsi,

cervicalis ascendens, levatores costarum, transversalis, and diaphragm.

Clavicle. — The clavicle is a long bone, shaped like the italic letter/, and

extended across the upper part of the side of the chest from the upper piece of

the sternum to the point of the shoulder, where it articulates with the scapula.

In position it is slightly oblique, the sternal end being somewhat lower and more

Hnterior than the scapular, and the curves are so disposed that at the sternal end
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the convexity, and at the scapular the concavity, is directed forwards. The ster-

nal half of the bone is rounded or irregularly quadrilateral, and terminates in a

broad articular surface. The scapular half is flattened from above downwards,

and broad at its extremity, the articular surface occupying only part of its extent.

The upper surface is smooth, convex, and partly subcutaneous; the under sur-

face rough and depressed, for the insertion of the subclavius muscle. At the

eternal extremity of the under surface is a very rough prominence, which gives

altachtnent to the rhomboid ligament j and at the other extremity a rough tubercle

Fig. 82.

Clavicle of the right side; its upper and anterior face. L The sternal end. 2. The

portion which articulates with the first rib. 3, 3. Ridge of attachment of the pectoralis

major. 4. Scapular end. 5. Surface of articulation with the acromion. 6, 6. Ridge for

the attachment of the deltoid. 7, 7. Line of origin of the trapezius. 8. Line of origin of

the sterno-mastoid.

and ridge, for the coraco-clavicular ligament. The opening for the nutritious

vessels is seen at the under surface of the bone.

Development.— ~Sy two centres; one for the shaft and one for the sternal

extremity ; the former appearing before any other bone of the skeleton, the latter

between fifteen and eighteen.

Articulations — With the sternum and scapula.

Attacliment of Muscles. — To six: sterno-cleido-mastoid, trapezius, pectoralis

major, deltoid, subclavius, and sterno-hyoid.

Scapula.— The scapula is a flat triangular bone, situated on the posterior

aspect and side of the thorax, and occupying the space from the second to the

seventh rib. It is divisible into an anterior and posterior surface ;
superior,

inferior, and posterior border; anterior, superior, and inferior angle; and pro-

cesses.

The anterior surface, [venter,] or subscapular fossa, is concave and uneven, and

marked by several oblique ridges, which have a direction upwards and outwards.

The whole concavity is occupied by the subscapularis muscle, with the exception

of a small triangular portion near the superior angle. Ihe posterior s%i7face,oxAov-

sum, is convex, and unequally divided into two portions by the spine ; that por-

tion above the spine is the supra-spinous fossa ; and that below, the infra-spinous

fossa.

The superior harder is the shortest of the three; it is thin and concave, ter-

minated at one extremity by the superior angle, and at the other by the coracoid

process. At its humeral end, and formed partly by the base of the coracoid

process, is the supra-scapular notch, for the transmission of the supra-scapular

nerve.

The inferior or axillary harder is thick, and marked by several grooves and

depressions; it terminates superiorly at the glenoid cavity, and inferiorly at the

inferior angle. Immediately below the glenoid cavity is a rough ridge, which
gives origin to the long head of the triceps muscle. On the posterior surface of

this border is a depression for the teres minor; and on its anterior surface a

deeper groove for the teres major; near the inferior angle is a projecting lip,

which increases the surface of origin of the latter muscle.

1h.G posterior harder or huse, the longest of the three is turned towards the
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vertebral column. It is intermediate in thickness between the superior and info-

fior, and convex.

The anterior angle is the thickest part of the bone, and forms the head of the

scapula; it is immediately surrounded bj' a constricted portion, the neck. The;

Fig, 83. [Fig. 84.

Anterior surface or tenter op the scapula.

1, 1, 1. Oblique ridges crossing the subscapular fossa.

2, 2. Surface unoccupied by the subscapularis muscle.

'A. Superior border. 4. Superior angle. 5. Supra-

scapular notch. 6. Coracoid process. 7. Acromion

process. 8. Spine of the scapula; the cipher 5, while

indicating the supra-scapular notch, is placed on the

spine. 9. Articular surface of the acromio-clavicular

joint. 10. Glenoid cavity. 11. Head of the scapula,

12. Its neck. 13, 13. Inferior border ; the upper 13 is

placed against the ridge of the triceps. 14. Inferior

angle. 16, 15. Posterior border. 16. Prominence

corresponding with the origin of the spine of the

scapula.

The inferior or axillary

BORDER of the SCAPULA OF THE

RIGHT SIDE. 1. Articular surface

for the clavicle. 2. Acromion pro-

cess. 3. Coracoid process. 4. Ori-

gin of the long head of the biceps

muscle. 6. Glenoid cavity. 6.

Origin of the long head of the tri-

ceps muscle. 7. Anterior surface

or venter. 8. Surface for the

teres major. 9. Surface for a

slip of the latissimus dorsi. 10.

Depression for the teres minor

muscle.]

nead presents a shallow pyriform articular surface, the glenoid cavity^ having tLo

f)ninted extremity upwards ; and at its apex is a rough depression, which gives

attachment to the long tendon of the biceps. The superior angle is thin and

pointed. The inferior angle is thick, and smooth upon the external surface for

the origin of the teres major, and for a large bursa over which the upper border

of *jhe latissimus dorsi muscle plays.

The spine of the scapula, triangular in form, crosses the upper part of the

dorsum of the bone ; it commences at the posterior border by a smooth trian-

irular surface, over which the fan-shaped tendon of the trapezius glides, and ter-

minates at the point of the shoulder in the acromion process. At a short dis-

tance from its origin, where the triangular surface rises to the level of the spine,

is a prominent tubercle, the tuherculuni spinse scapulse (Retzius), which marks
the termination of the line of attachment of the tendon of the trapezius. The
upper [or posterior] border of the spine is rough and subcutaneous, and gives

attachment, by two projecting lips, to the trapezius above and deltoid below; the

-urfaces of the spine enter into the formation of the supra- and infra-spinous fossa.

The nutritious foramina of the scapula are situated in the base of the spine.
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Fig. 85

The acromion, somewhat triangular in form, is flattened from above doVvn-

wards; it overhangs the glenoid cavity, the upper surface being rough and sub-

cutaneous, the lower smooth and corre-

sponding with the shoulder-joint. Near

its extremity, on the anterior border, is an

oval articular surface, for the end of the

clavicle.

The coracoid process is a thick, round,

and curved process of bone, arising from

the upper part of the neck of the scapula,

and overarching the glenoid cavity. It is

about two inches in length, very strong,

and gives attachment to several ligaments

and muscles.

Development.— By six centres : one for

the body, one for the coracoid process, two

for the acromion, one for the inferior an-

gle, and one for the posterior border. The
ossific centre for the body appears in the

infra-spinous fossa at about the same time

as the ossification of the vertebrae ; for the

coracoid process during the first year ; the

acromion process, at puberty; the inferior

angle in the fifteenth year; and the poste-

rior border at seventeen or eighteen.

Union between the coracoid process and

body takes place during the fifteenth

vear; the bone is not complete till man-

ood.

Articulations. — With the clavicle and

humerus.

Attachment of Muscles.— To sixteen:

by its anterior surface to the subscapula-

ris
;
posterior surface, supra-spinatus and

infra-spinatus ; superior border, omo-hy-

oid
;
posterior border, levator anguli sca-

pulae, rhomboideus minor, rhomboideus

major, serratus magnus; anterior border, long head of the triceps, teres minor,

teres major; upper angle of the glenoid cavity, long tendon of the biceps; spine

and acromion, trapezius and deltoid; coracoid process, pectoralis minor, short

head of the biceps, and coraco-brachialis. The ligaments attached to the cora-

coid process are, coracoid, coraco-clavicular, coraco-humeral, and the costo-cora-

coid membrane.

Posterior view of the scapula. 1. Su-

pra-spinous fossa. 2. Infra-spinous fossa,

3. Superior border. 4. Supra-scapular

notch. 6. Anterior or axillary border. 6.

Head of the scapula and glenoid cavity. 7.

Inferior angle. 8. Neck of the scapula;

the ridge opposite the figure gives origin to

the long head of the triceps. 9. Posterior

border or base of the scapula. 10. The
spine. 11. Triangular smooth surface, over

which the tendon of the trapezius glides.

The prominent process between 10 and 11

is the tuberculum spinse scapulae. 12. Acro-

mion process. 13. One of the nutritious

foramina. 14. Coracoid process.

Humerus.— The humerus is a long bone, and is therefore divisible into a

shaft and two extremities.

The .nqjerior extremity presents a rounded head ; a constriction immediately

around the base of the head, the [anatomical] neck; a greater and a lesser tuher-

osity. The greater tuberosity is situated most externally, and is separated from

the lesser by a vertical furrow, the bicipital groove, which lodges the long tendon

of the biceps. The edges of this groove below the head of the bone are promi-

nent and rough, and called the anterior andi posterior bicipital ridge ; the former

serves for the insertion of the pectoralis major muscle, the latter for the tendon

of the latissimus dorsi and teres major.

The constriction of the bone below the tuberosities is the surgical neck, and is
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Fig. 86.

so named, in contradistinction to the true neck, from being the seat of the

accident called by surgical VJniQrs fracture of the neck of the humerus.

Ihe shaft of the bone is prismoid at its upper part, and flattened from before

backwards below. On the outer side, at about its mid-

dle, is a rougn triangular eminence, which gives inser-

tion to the deltoid; and immediately on each side of this

eminence is a smooth depression, corresponding with the

two heads of the brachialis anticus. On the inner side

of the middle of the shaft is a ridge, for the attachment

of the coraco-brachialis muscle ; and behind, an oblique

and shallow groove, which lodges the musculo-spiral

nerve and superior profunda artery. The foramen for

the medullary vessels is situated on the inner surface of

the shaft of the bone a little below the coraco-brachial

ridge ; it is directed downwards.

The lower extremity is flattened from before back-

wards, and terminated inferiorly by a long articular sur-

face, divided into two parts by an elevated ridge. The
external portion of the articular surface is a rounded pro-

tuberance, eminentia capitafa, which articulates with

the cup-shaped depression on the head of the radius

;

the internal portion is a concave and pulley-like surface,

trochlea, for articulation with the ulna. Projecting be-

yond the articular surface at each side are the external

and internal condyle, the latter being considerably the

longer; and running upwards from the condyles along

the borders of the bone are the condyloid ridges, of which

the external is the most prominent. Immediately in

front of the trochlea is a small depression for receiving

the coronoid process of the ulna during flexion of the

forearm ; and immediately behind it a large and deep

fossa, for containing the olecranon process during exten-

sion.

Develojjment.—^y seven centres: one for the shaft,

one for the head, one for the tuberosities, one for the

eminentia capitata, one for the trochlea, and one for

each condyle, the internal preceding the external. Ossi-

fication commences in the diaphysis of the humerus soon

after the clavicle; in the head and tuberosities, during

the second and third year of infantile life; in the emi-

nentia capitata and trochlea during the third and sixth

year ; and in the condyles during the twelfth and fif-

teenth. The entire bone is consolidated at twenty.

Articulations.— \Yith the glenoid cavity of the sca-

pula, the ulna, and radius.

Attachment of Muscles — To twentyfour : by the

greater tuberosity, supra-spinatus, infra-spinatus, and

teres minor; lesser tuberosity, subscapularis ; anterior bicipital ridge, pectoralis

major; posterior bicipital ridge and gi'oove, teres major and latissimus dorsi

;

shaft, external and internal head of the triceps, deltoid, coraco-brachialis, and bra-

chialis anticus; external condyloid ridge and condyle (('ondylus extensorills'), eS'

tensors and supinators of the forearm, viz., supinator longus, extensor carpi

radialis longior, extensor carpi radialis brevior, extensor communis digitoruui,

extensor minimi digiti, extensor carpi ulnaris, anconeus, and supinator brevis

;

internal condyle (condylus fexorius), flexors and one pronator, viz., pronator

Humerus of the rtght

side ; its anterior sur-

FACE. 1. Shnftof the bone.

2. Head. 3. Anatomical

neck, 4. Greater tubero-

sity. 5. Lesser tuberosity.

6. Bicipital groove. 7. An-

terior bicipital ridge. 8.

Posterior bicipital ridge.

9. Rough surface into

which the deltoid is in-

serted. 10. Nutritious fora-

men. 11. Eminentia capi-

tata. 12. Trochlea. 13.

External condyle. 14. In-

ternal condyle. 15. Exter-

nal condyloid ridge. 16.

Internal condyloid ridge.

17. Fossa for the coronoid

process of the ulna.
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radii teres, flexor carpi radiulis, palniaris longus, flexor sublimis digitorum, and

flexor carpi ulnaris.

Fig. 87.

Ulna.— The ulna is a long bone, divisible into a shaft and two extremities

The upper extremity is large, and forms principally the

articulation of the elbow; the lower extremity is small, and
is excluded from the wrist-joint by an interarticular fibro-

cartilage.

The superior extremity presents a semilunar concavity

of large size, the greater sigmoid notcJi-, for articulation

with the humerus; and on the outer side a lesser sigmoid

notch, for the head of the radius. Bounding the greater

sigmoid notch posteriorly is the olecranon process; and,

overhanging it in front, a pointed eminence with a rough

triangular base, the coronoid process. Behind the lesser

sigmoid notch, and extending downwards on the side of the

olecranon, is a triangular uneven surface, for the anconeus

muscle ; and on the posterior surface of the olecranon a

smooth triangular surface, which is subcutaneous.

The shaft is prismoid in form, and presents three sur-

faces, anterior, posterior, and internal ; and three borders.

The anterior surface is occupied by the flexor profundus

digitorum for the upper three-fourths of its extent; and
below, by a depression for the pronator quadratus muscle.

A little above its middle is the nutritious foramen, directed

upwards. On the posterior surface, at the upper part of

the bone, is the triangular uneven depression for the an-

coneus muscle, bounded inferiorly by an oblique ridge

which runs downwards from the posterior extremity of the the forearm seen

lesser sigmoid notch. Below the ridge, the surface is ^"o^i the front. 1,

marked into several grooves, for the attachment of the ex-

tensor ossis metacarpi, extensor secundi internodii, and ex-

tensor indicis muscle. The internal surface is covered in

for the greater part of its extent by the flexor profundus

digitorum. The anterior harder is rounded, and gives

origin by its lower fourth to the pronator quadratus. The
jjosterior is prominent, and affords attachment to the flexor

carpi ulnaris and extensor carpi ulnaris ; expanding at its

upper extremity into the triangular subcutaneous surface "P**" t^® t^'o bones to

of the olecranon. The external or radial border is sharp "^l^ich the interosseous

and prominent, for the attachment of the interosseous
^^^^^rane is attached.

/ 0. (Japitulum ulnaj.
membrane. „ o/i -i

. • 11 T T 1 T ^- styloid process.
ihe loioer extremity terminates m a small rounded head, ^q gj^^^f^ of radius. 11.

capitulum ulnse, from the [posterior and inner] side of its head surrounded by

which projects the styloid process. The latter presents a the smooth border for

deep notch at its base for the attachment of the apex of articulation with the

the triangular interarticular cartilage, and by its point gives orbicular ligament,

attachment to the internal lateral ligament. On the pos- ^-^^ Neck of radius. 13.

terior surface of the head is a groove, for the tendon of the

extensor carpi ulnaris; and on the side opposite the styloid

process a smooth surface, for articulation with the side of

the radius.

Development.— By three centres ; one for the shaft, one for the inferior extre-

mity, and one for the olecranon. Ossification commences in the ulna shortly

after the humerus and radius; the ends of the bone are cartilaginous at birtJi,

The two bones of

Shaft of the ulna. 2.

Greater sigmoid notch.

3. Lesser sigmoid notch,

with which the head of

the radius is articulated.

4. Olecranon process.

5. The coronoid process.

6. Nutritious foramen.

7. The sharp ridges

Its tuberosity. 14. The
oblique line. 15. Lower
extremity of the bone.

16. Styloid process.
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The centre for the lower end appears at about the fifth ; that for the olecranon

about the seventh year. The bone is completed at about the twentieth year.

Articulations.— With ^ji^o bones; humerus and radius; it is separated from

the cuneiform bone of the carpus by the triangular interarticular cartilage.

Attachment of Muscles.— To ticelve: by the olecranon to the triceps extensor

cubiti, one head of the flexor carpi ulnaris, and anconeus; by the coronoid pro-

cess, brachialis anticus, pronator radii teres, flexor sublimis digitorum, and flexor

profundus digitorum; by the shaft, flexor profundus digitorum, flexor carpi

ulnaris, pronator quadratus, anconeus, extensor carpi ulnaris, extensor ossis meta-

carpi poUicis, extensor secundi internodii pollicis, and extensor indicis.

Radius.— The radius is the rotatory bone of the forearm ; it is divisible into

a shaft and two extremities; unlike the ulna, its upper extremity is small, and
merely accessory to the formation of the elbow-joint; while the lower extremity

is large, and forms almost solely the joint of the wrist.

The superior extremity presents a rounded head, depressed on its upper sur-

face into a shallow cup. Around the margin of the head is a smooth articular

surface, which is broad on the inner side, where it articulates with the lesser sig-

moid notch of the ulna, and narrow in the rest of its circumference, to play in

the orbicular ligament. Beneath the head is a constricted circular neck; and

beneath the neck, on its internal aspect, a prominent process, the tuhei-osltij.

The surface of the tuberosity is partly smooth and partly rough ; rough below,

where it receives the attachment of the tendon of the biceps; and smooth above,

where a bursa is interposed between the tendon and the bone.

The shaft of the bone is prismoid, and presents three surfaces. The anterior

surface is somewhat concave superiorly, where it lodges the flexor longus pollicis

;

and flat below, where it supports the pronator quadratus. At about the upper

third of this surface is the nutritious foramen, which is directed upwards. The
posterior surface is round above, where it supports the supinator brevis muscle,

and marked below by several shallow oblique grooves, which afibrd attachment

to the extensor muscles of the thumb. The external surface is round and con-

vex, and marked by an oblique ridge, which extends from the tuberosity to the

styloid process at the lower extremity of the bone. On the inner margin is a

sharp and prominent crest, which gives attachment to the interosseous mem-
brane.

The lower extremity of the radius is broad and triangular, and provided with

two articular surfaces ; one at the side of the bone, which is concave to receive

the rounded head of the ulna; the other at the extremity, and marked by a slight

ridge into two facets, one external and triangular, corresponding with the sca-

phoid ; the other square, with the semilunar bone. At the outer side of the

extremity is a strong conical projection, the styloid process, which gives attach-

ment by its base to the tendon of the supinator longus, and by its apex to the

external lateral ligament of the wrist joint. The inner edge of the articular sur-

face afi^ords attachment to the base of the triangular interarticular fibrocartilage

of the ulna.

Immediately in front of the styloid process is a groove, which lodges the ten-

dons of the extensor ossis metacarpi pollicis and extensor primi internodii; and,

behind the process, a broader groove, for the tendons of the extensor carpi radialis

longior and brevior, and extensor secundi internodii; behind this is a prominent

ridge, and a deep and narrow groove, for the tendon of the extensor indicis; and

further back, part of a broad groove, completed by the ulna, for the tendons of

the extensor communis digitorum.

Develojwient.— By three centres ; one for the shaft, and one for each extre-

mity. Ossification commences in the shaft soon after the humerus, and before

the ulna. The inferior centre appears during the second year, the superior aboui

the seventh. The bone is perfected at twenty.
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Fig. 88.

Articulations. — With /owr bones; humerus, ulna, scaphoid, and semilunar.

Attachment of Muscles. — To nine: by the tuberosity to the biceps; by the

oblique ridge, supinator brevis, pronator radii teres, flexor sublimis digitorum,

and pronator quadratus ; by the anterior surface, flexor longus poUicis and pro-

nator quadratus ; by tbe posterior surface, extensor ossis metacarpi poUicis and

extensor primi internodii ; and by the styloid process, supinator longus.

Carpus.— The bones of the carpus are eight in number; and arranged in

two rows. In the first row, commencing from the radial side, are the, os sca-

phoides, semilunare, cuneiforme, pisiforme ; in the second row, in the same order,

OS trapezium, trapezoides, os magnum, and unciforme.

The Scaphoid bone is named from bearing some resemblance to the shape of

a boat, being broad at one end, and narrowed like a prow at the opposite, con-

cave on one side, and convex on the other.

It is, however, more similar in form to a

cashew nut flattened and concave on one side.

If cai'efully examined, it will be found to

present a convex and a concave surface, a

convex and a concave border, a hroad end,

and a narrow and pointed extremity, the

tuberosity.

To ascertain to which hand the bone be-

longs, let the student hold it horizontally, the

convex sui'face looking backwards {%. e., to-

wards himself), and the convex border up-

wards : the broad extremity will indicate its

appropriate hand ; if it be directed to the

right, the bone belongs to the right; if to the

left, to the left carpus.

Articulations. —- With jive bones ; by its

convex surface with the radius ; by its con-

cave surface, with the os magnum and semi-

lunare ; by the extremity of its upper or dor-

sal border, with the trapezium and trape-

zoides.

Attachments.— By its tuberosity to the fibrocartilage, attached to the styloid

anterior annular ligament.

The Semilunar bone may be known by

having a crescentic concavity, and a some-

what crescentic figure. It presents for ex-

amination four articular surfaces and two ex-

tremities; the articular surfaces are, one

concave, one convex, and two lateral, one

lateral surface being crescentic, the other

nearly circular and divided generally into two pezium, articulating with four bones, t.

Diagram showing the dorsal sur-

face OF THE BONES OF THE CARPUS, WITH

THEIR ARTICULATIONS. — RiGHT HAND.

R. Lower end of the radius, u. Lower

extremity of the ulna. f. Inter-articular

process of the ulna, and to the margin

of the articular surface of the radius, s.

Scaphoid bone: the cipher (5) indicates

the number of bones with which it ar-

ticulates. L. Semilunare articulating

with five bones. C. Cuneiforme, articu-

lating with three bones, p. Pisiforme.

articulating with the cuneiforme only.

T. First bone of the second row, the tra-

facets. The extrenfiities are, one dorsal,

which is quadrilateral, flat, and indented, for

the attachment of ligaments; the other pal-

mar, which is convex, rounded, and of larger

size.

Second bone, the trapezoides, articula-

ting also with four bones, m. Os mag-

num, articulating with seven, tr. Unci-

forme, articulating with five. Thp

figures, 1, .3, 1, 2, 1, on the metacarpal

bones, refer to the number of their

To determine to which hand it belongs, articulations with the carpal bones.

let the bone be held perpendicularly, the dor-

sal or flat extremity looking upwards, and the convex side backwards (towards the

holder). The circular lateral surface will point to the side corresponding with

the hand to which the bone belongs.

Articulations.— With five bones, but occasionally with only four; by its
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sonvex surface, with the radius; by its concave surface, with the os magnum;
by its crescentic lateral facet, with the scaphoid; by the circular surface, with

the cuneiform bone, and the point of the unciform. This surface is divided into

two parts by a ridge, when it articulates with the unciform as well as with the

cuneiform bone.

The Cuneiform bone, although somewhat wedge-shaped in form, may be best

distinguished by a circular and isolated facet, which articulates with the pisiform

bone. It presents for examination three surfaces, a base and an apex. One
surface is very rough and uneven ; the opposite forms a concave articular sur-

face ; the third is partly rough and partly smooth, and presents that circular facet

which is characteristic of the bone. The base is an articular surface, and the apex
rough and pointed.

To distinguish its appropriate hand, let the base be directed backwards, and
the pisiform facet upwards; the concave articular surface will point to the hand
to which the bone belongs.

Articulations.— With three bones, and the triangular fibrocartilage. By the

base, with the semilunare; by the concave surface, with the unciforme; by the

circular facet, with the pisiforme; and by the superior angle of the rough sur-

face, with the fibro-cartilage.

The Pisiform bone may be recognised by its small size, and by the possession

of only one articular facet. Examined carefully, it will be observed to present

four sides and two extremities; one side is articular, the smooth facet approach-

ing nearer the superior than the inferior extremity. The side opposite to this

is rounded; the remaining sides are, one slightly concave, the other slightly

convex.

If the bone be held so that the articular facet shall look downwards, and the

extremity which overhangs the articular facet forwards, the concave side will

point to the hand to which it belongs.

Articulations.— With the cuneiform bone only.

Attachments.— To two muscles, flexor carpi ulnaris, and abductor minimi

digiti; and to the anterior annular ligament.

^The Trapezium (os multangulum majus) is too irregular in form to be com-

pared to any known object; and may be distinguished by a deep groove, for the

tendon of the flexor carpi radialis muscle. It is somewhat compressed, and may
be divided into two surfaces which are smooth and articular, and three rough

borders. One of the articular surfaces is oval, concave in one direction, and

convex in the other (saddle-seat shaped); the other is marked into three facets.

One of the borders presents the groove for the tendon of the flexor carpi radialis,

which is surmounted by a prominent tubercle for the attachment of the anterior

annular ligament ; the other two borders are rough, and form the outer side of the

carpus. The grooved border is narrow at one extremity, and broad at the other,

where it presents the groove and tubercle.

If the bone be held so that the grooved border look upwards while the apex

of this border be directed forwards, and the base with the tubercle backwards,

the concavo-convex surface will point to the hand to which the bone belongs.

Articulations. — With /o2<r bones; by the concavo-convex surface, with the

metacarpal bone of the thumb; and by the three facets of the other articular

surface, with the scaphoid, trapezoid, and second metacarpal bone.

Attachments. — To three muscles, abductor poUicis, flexor ossis metacarpi, and

flexor brevis pollicis; and by the tubercle to the anterior annular ligament.

The Trapezoides (os multangulum minus) is a small, oblong, and quadri-

lateral bone, bent near its middle (bean-shaped). It presents four articular sur-

faces and two extremities. One of the surfaces is concavo-convex, i. e., concave

in one direction, and convex in the other; another, contiguous to the preceding,

is concave, so as to be almost angular in the middle, and often marked by a small

rough depression, for an interosseous ligament; the two remaining sides are fiat
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One of the two extremities is broad and of large size, dorsal ; the other, palmar,
is small and rough.

If the bone be held perpendicularly, so that the broad extremity be upwards,

and the concavo-convex surface forwards, the angular concave surface will point

to the hand to which the bone belongs.

Articulations.— With /owr bones: by the concavo-convex surface, with the

second metacarpal bone ; by the angular concave surface, with the os magnum
j

and by the other two surfaces, with the trapezium and scaphoid.

Attachments.— To the flexor brevis pollicis muscle.

The Os Magnum (capitatum) is the largest bone of the carpus, and divisiblo

into a body and head. The head is round for the greater part of its extent, but

flattened at one side. The hodi/ is irregularly quadrilateral, and presents four

sides and a smooth extremity. Two of the sides are rough, the one being square

and flat, dorsal; the other rounded and prominent, palmar; the two remaining

sides are articular, one being concave, the other convex. The extremity is a

triangular articular surface, divided into three facets.

If the bone be held perpendicularly, the articular extremity looking upward.s,

and the broad dorsal surface backwards (towards

the holder), the concave articular surface will point

to the hand to which the bone belongs.

Articidations.— With seven bones : by the

rounded head, with the cup formed by the sca-

phoid and semilunar bone ; by the side of the con-

vex surface, with the trapezoides ; by the concave

surface, with the unciforme; and by the extremity,

with the second, third, and fourth metacarpal

bone.

Attachments.— To the flexor brevis pollicis

muscle.

The Unciforme is a triangular-shaped bone,

remarkable for a long and curved process, which pro-

jects from its palmar aspect. It presents five sur-

faces ; three articular, and two free. One of the

articular surfaces is divided by a slight ridge into

two facets; the other two converge, and meet at a

flattened angle.' One of the free surfaces, the

dorsal, is rough and triangular; the other, palmar,

also triangular, but somewhat smaller, gives origin

to the unciform process.

If the bone be held perpendicularly, the articu-

lar surface with two facets looking upwards, and
the unciform process backwards (towards the

holder), the concavity of the unciform process will

point to the hand to which the bone belongs.

Articulations. — With ^we bones; by the two
facets on its base, with the fourth and fifth meta-

carpal bone; by the two lateral articulating sur-

faces, with the magnum and cuneiforme; and by
the flattened angle of its apex, with the semilu-

nare.

Attachments.—To two muscles, adductor minimi
digiti, and flexor brevis minimi digiti; and by the hook-shaped process to tho

anterior annular ligament.

Development.—The bones of the carpus are each developed by a single centre

;

they are cartilaginous at birth. Ossification commences towards the end of the

^ When the unciforme does not articulate with the semilunare, this angle is sharp.

Left hand vieaved on it3

anterior, or palmar aspect.

1. Scaphoid bone. 2. Semilunare.

.3. Cuneiforme. 4. Pisiforme.

6. Trapezium. 6. Groove in tha

trapezium which lodges the ter^-

don of the flexor carpi radialis.

7. Trapezoides. 8. Os magnum,
9. Unciforme. 10, 10. The five me-

tacarpal bones. 11, 11. First row

of phalanges. 12, 12. Second row.

13, 13. Third row, or ungual pha-

langes. 14. First phalanx of the

thumb. 15. Second and last pha-

lanx of the thumb.
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first year in the os magnum and unciforme ; at the end of the third year, in the

cuneiforrae ; during the fifth year, in the trapezium and semilunare ; during the

eighth, in the scaphoides ; ninth, in the trapezoides ; and twelfth, in the pisi-

forme. The latter bone is the last in the skeleton to ossify ; it is, in reality, a

Kc^amoid bone of the tendon of the flexor carpi ulnaris.

The number of articulations which each bone of the carpus maintains with sur-

rounding bones may be expressed in figures, which will facilitate the student's

recollection ; the cipher for the first row is 5531, and for the second 4475.

[The carpus considered as a whole, is oblong and transversely elliptical, and

forms about one-sixth of the hand ; its palmar aspect is deeply concave (to lodge

the flexor tendons), whilst its dorsal surface is convex ; its radio-ulnar border is

convex, and its metacarpal border presents a sinuous and angular line. It is

about an inch in height, and two and a half inches in breadth.

The bones of the first row, the pisiform excepted, form a sort of interrupted

condyle by their upper convex surfaces, which are in apposition with the inferior

articular extremities of the bones of the forearm. By their lower surfaces they

form a strongly marked concavo-convex border, which articulates with the upper

border of the second row; the concavity being formed by the cuneiform, semi-

lunar, and scaphoid bones, whilst the convexity is caused by the projection down-

wards and forwards of the smaller extremity of the scaphoid. The concavity just

mentioned, receives a large spheroidal head, which projects upwards into it,

composed of the magnum and unciform, whilst the extremity of the scaphoid is

received in a shallow depression formed by the trapezium and trapezoid.

The superior surface of the second row would therefore also be concavo-convex,

but in a manner preci^"ely the reverse of the first, so that the two rows are recip-

rocally dove-tailed.

To obtain an adequate idea of this method of articulation, the bones should not

only be examined individually, but when combined to form the structure which

they collectively constitute.]

Metacarpus. — The bones of the metacarpus are five in number. They are

long bones, divisible into a head, shaft, and base.

The head is rounded at the extremity, and flattened at each side for the inser-

tion of strong ligaments; the sliafl is prismoid, and marked deeply on each side,

for the attachment of the interossei muscles ; the hase is irregularly quadrilate-

ral, and rough for the insertion of tendons and ligaments. The base presents

three articular surfaces : one at each side, for adjoining metacarpal bones; and
one at the extremity, for the carpus.

The metacarpal bone of the thumb is one-third shorter than the rest, flattened

and broad on its dorsal aspect, and convex on its palmar side; the articular sur-

face of the head is not so round as that of the other metacarpal bones; and the

base has a single concavo-convex surface, to articulate with the corresponding

surface of the trapezium.

The metacarpal bones of the diff"erent fingers may be distinguished by certain

special characters. The base of the metacarpal bone of the index finger is the

largest of the four, and presents four articular surfaces. That of the middle finger

may be distinguished by a rounded projecting process at the radial side of its base,

and two small circular facets on its ulnar lateral surface. The base of the meta-

carpal bone of the ring-finger is small and square, and has two small circular

facets to correspond wish those of the middle metacarpal. The metacarpal bone
of the little finger has only one lateral articular surface.

Development.— 'Qy tioo centres; one for the shaft, and one for the digital

extremity, with the exception of the metacarpal bone of the thumb, the epiphysis

of which, like that of the phalanges, occupies the carpal end of the bone. Ossi-

fication of the metacarpal bones commences in the embryo between the tenth and

twelfth week, that is, soon after the bones of the forearm. The epiphyses make
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their appearance at the end of the second, or early in the third ysar, and the

bones are completed at twenty.

Articulations. — 1\ie first with the trapezium ; second., trapezium, trapezoides,

OS magnum, and middle metacarpal ; third, or middle, os magnum, and adjoining

metacarpal bones; fourth, os magnum, unciforme, and adjoining metacarpal

bones
; fifth, unciforme, and metacarpal bone of the ring-finger.

The figures representing the nvimber of articulations which each metacar|ial

bone possesses, taken from the radial to the ulnar side are 13121.

Attachment of Muscles.— To the metacarpal bone of the thumb, three, flexor

ossis metacarpi, extensor ossis metacarpi, and first dorsal interosseous; index fin-

ger, y?ve, extensor carpi radialis longior, flexor carpi radialis, first and second

dorsal and first palmar interosseous ; middle finger, four, extensor carpi radialis

brevior, adductor pollicis, second and third dorsal interosseous; ring-finger, thi^ee,

third and fourth dorsal interosseous, and second palmar; little finger, /b?«-, ex-

tensor carpi ulnaris, adductor minimi digiti, fourth dorsal and third palmar inter-

osseous.

Phalanges The phalanges (internodia) are the bones of the fingers; they

are named from their arrangement in rows, and are fourteen in number, three to

each finger, and two to the thumb. In conformation they are long bones, divi-

sible into a shaft, and two extremities.

The shaft is compressed from before backwards, convex on its posterior sur-

face, and flat with raised edges in front. The metacarpal extremity or base in

the first row, is a simple concave articular surface; that in the other two rows a

double concavity, separated by a slight ridge. The digital extremities of the first

and second row present a pulley-like surface, concave in the middle, and convex

at each side. The ungual extremity of the last phalanx is broad, rough, and

expanded into a semilunar crest.

Development.— By two centres; one for the shaft, and one for the base.

Ossification commences in the third, or ungual phalanges, then in the first, and

lastly, in the second. The period of commencement corresponds with that of the

metacarpal bones. The epiphyses of the first row appear during the third or

fourth year, those of the second row during the fourth or fifth, and of the last

during the sixth or seventh. The phalanges are perfected by the twentieth

year.

Articidations. — The first row, with the metacarpal bones and second row of

phalanges ; the second row, with the first and third ; the third, with the second

row.

Attachment of Muscles.— To the base of ih-Q first phalanx of the thumb /owr

muscles, abductor pollicis, flexor brevis pollicis, adductor pollicis, and extensor

primi internodii; to the second phalanx, two, flesor longus pollicis, and extensor

secundi internodii. To ikefirstphalanx of the second, third, and fourth fingers,

one dorsal and one palmar interosseous ; to that of the little finger, abductor

minimi digiti, flexor brevis minimi digiti, and one palmar interosseous. To the

second phalanges, flexor sublimis and extensor communis digitorum; to the last

phalanges, flexor profundus and extensor communis digitorum.

PELVIS AND LOWER EXTREMITY.

The bones of the pelvis are the two ossa innominata, the sacrum, and the

coccyx; and those of the lower extremity, the femur, patella, tibia and fibula,

tarsus, metatarsus, and phalanges.

Os INNOMINATUM.— The OS innominatum (os coxse) is an irregular, flat bone,

consisting in the young subject of three parts, which meet at the acetabulum.

Hence it is described in the adult as divisible into three portions, ilium, ischium
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and pubes. The iHvm is the superior, broad, and expanded portion which forms

f.he prominence of the hip, and articulates with the sacrum. The ischium is the

inferior and strong part of the bone op

which the body rests in sitting. The
on pubis is that portion which forms

the front of the pelvis, and gives sup-

port to the external organs of genera-

tion.

The ILIUM may be described as divi-

sible into an internal and external sur»

face, a crest, and an anterior and poste-

rior border.

The internal surface is bounded above

by the crest, below by a prominent line,

the linea ilio-pectinea, and before and

behind by the anterior and posterior bor-

der; it is concave and smooth for the

anterior two-thirds of its extent, and

lodges the iliacus muscle. The poste-

rior third is rough, for articulation with

the sacrum, and divided by a deep groove

into two parts ; an anterior or auricular

portion, shaped like the pinna, and
coated by cartilage in the fresh bone;

and a posterior portion, very rough and
uneven, for the attachment of interos-

seous ligaments.

The external surface is uneven, partly

convex, and partly concave : it is bounded
above by the crest; below by a promi-

nent arch, which forms the upper seg-

ment of the acetabulum ; and, before
Posterior inferior^spinous process.^ 12. Spine and behind, by the anterior and poste-

rior border. Crossing this surface in an

arched direction, from the anterior ex-

tremity of the crest to a notch on the

lower part of the posterior border, is a

groove, which lodges the gluteal vessels

and nerve, the superior curved line; and

a short distance below this, a rough ridge, the inferior ciirved line. The sur-

face included between the superior curved line and the crest gives origin to the

gluteus medius muscle; that between the curved lines, to the gluteus minimus;

and the rough interval between the inferior curved line and the arch of the

acetabulum, to one head of the rectus. The posterior sixth of the external sur-

face is rough and raised, and gives origin to part of the gluteus maximus.

The crest of the ilium is arched, and curved in direction like the italic lettery*,

being bent inwards at its anterior termination, and outwards at the posterior. It

iij broad for the attachment of three planes of muscle, which are connected with'

its external and internal border or lip, and with the intermediate space. On its

outer lip; at about midway between the anterior superior spinous process and tho

summit of the crest, is a prominent tubercle, tubercidum cristse ilii (Retzius),

from which a strong ridge runs down to the acetabulum. This is the broadest

part of the crest^ and the descending ridge serves as a buttress in giving strength

to the bone.

The anterior border is marked by two prominences, the anterior superior spi-

nous process, which is the anterior termination of the crest, and the anterior infe-

Os INNOJIINATUM OF THE RIGHT SIDE. 1.

Ilium; its external surface. 2. Ischium.

3. Os pubis. 4. Crest of the ilium. The promi-

nent tubercle on the outer lip of the crest of the

ilium, between 8 and 4, is the tuberculum cristse

ilii, of Retzius. 5. Superior curved line. 6.

Inl'erior curved line. 7. Surface for the glu-

teus maximus. 8. Anterior superior spinous

process. 9. Anterior inferior spinous process.

10. Posterior superior spinous process. 11.

of the ischium. 13. Great sacro-ischiatic notch.

14. Lesser sacro-ischiatic notch. 15. Tubero-

sity ot the ischium, showing its three facets.

•16. Ramus of the ischium. 17. Body of the os

pubis, 18. Ramus of the pubes. 19. Aceta-

bulum. 20. Obturator foramen.

^Wou^ ^V^^^M^CTY^Ji Orcxy^A
CA-> JOV-^^-<_-<i
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rior s^pinotis process; the two processes being separated by a notch for the attach-

ment of the partorius muscle. This border terminates inferiorly in the lip of the

acetabulum. The posterior- border also presents two prominences, the posterior

superior and posterior inferior spinous process, separated by a notch. Inferiorly

this border is broad and" arched, and forms the upper part of the great sacro-

ischiatic notch.

The ISCHIUM is divisible into a thick and solid portion, the hoe^i/, and a thin

and ascending part, the ramus; it may be considered also, for convenience of

description, as presenting an external and internal surface, and three border?,

posterior, inferior, and superior.

The external surface is rough and uneven, for the attachment of muscles; and

broad and sn)00th above, where it enters into the formation of the acetabulum.

Below the inferior lip of the acetabulum is a notch, which lodges the obturator

externxis muscle in its passage outwards to the trochanteric fossa of the femur.

The internal surface is smooth, and somewhat encroached upon at its posterior

border by the spine.

The posterior border of the ischium presents towards its middle a remarkable

projection, the spine. Immediately above the spine is a notch of large size, the

great sacro-ischiatic, and below the spine, the lesser sacro-ischiatic notch; the

former, being converted into a foramen by the lesser sacro-ischiatic ligament,

gives passage to the pyriformis muscle, the gluteal vessels and nerve, pudic vessels

and nerve, and ischiatic vessels and nerves; the lesser, completed by the great

sacro-ischiatic ligament, to the obturator internus muscle, and internal pudic

vessels and nerve. The inferior border is thick and broad, and called the tuhero-

sity. The surface of the tuberosity is divided into three facets; one anterior,

which is rough for the origin of the semi-membranosus; and two posterior, which

aie smooth, and separated by a slight ridge, for the semi-tendinosus and biceps

muscle. The inner margin of the tuberosity is bounded by a sharp ridge, which

gives attachment to a prolongation of the great sacro-ischiatic ligament; and the

outer margin by a prominent ridge, from which the quadratus femoris muscle

arises. The superior border of the ischium is thin, and forms the lower circum-

ference of the obturator foramen. The ramus of the ischium is continuous with

the ramus of the pubes, and is slightly everted.

The OS PUBIS [os pectinis] is divided into a horizontal portion or body (horizontal

ramus of Albinus), and a descending portion or ramus; it presents for examina-
tion an external and internal surface, superior and inferior border, and symphysis.

The external surface is rough, for the attachment of muscles; and prominent
at its outer extremity, where it forms part of the acetabulum. The internal sur-

face is smooth, and enters into the formation of the cavity of the pelvis. The
superior border is marked by a rough ridge, the crest; the inner termination of

the crest is the angle; the outer end, the spine or tiLbercle. Running outwards
from the spine is a sharp ridge, the p)ectineal line, or linea ilio-pectinea, which
marks the brim of the true pelvis. In front of the pectineal line is a smooth
depression, which supports the femoral artery and vein, and a little more exter-

nally an elevated prominence, the ilio-pectineal eminence, which divides the sur-

face for the femoral vessels from another depression which overhangs the aceta-

bulum, and lodges the psoas and iliacus muscle. The ilio-pectineal eminence,
moreover, marks the junction of the pubes with the ilium. The inferior border

is broad, deeply grooved for the passage of the obturator vessels and nerve, and
sharp on the side of the ramus, to form part of the boundary of the obturator

foramen. The symphysis is the inner extremity of the body of the bone; it is

oval and rough, for the attachment of a ligamentous structure analogous to the

mtervertebral substance. The ramus of the pubes descends obliquely outwards,
and is continuous with the ramus of the ischium. The inner border of the ramus
forms with the corresponding bone the arch of the pubes, and at its inferior part

is everted, to give attachment to the crus penis.
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The acetahidum (cavitas cotyloidea) is a deep eup-shaped cavity, situated at

the point of union between the ilium, ischium, and pubes; a little less than two-
hfths being formed by the ilium, a little more than two-fifths by the ischium, the
remaining fifth by the pubes. It is bounded by a deep rim or lip, broad ana
strong above, where most resistance is required, and marked in front by a deep
notch, which is arched over in the fresh subject by a strong ligament, and trans-

mits the nutrient vessels of the joint. At the bottom of the cup, and communi-
cating with the notch, is a deep circular pit (fundus acetabuli), which lodges a

mass of fat, and gives attachment to the broad extremity of the ligamentum
teres.

The ohhirator or tliyroid foramen is a large oval interval between the ischium
and pubes, bounded by a narrow rough margin, to which a ligamentous mem-
brane is attached. The upper part of the foramen is increased in depth by the

groove in the under surface of the os pubis, which lodges the obturator vessels

and nerve.

Development. — By eiglit centres : three principal, one for the ilium, one for

the ischium, and one for the pubes; and five secondary, one, the Y-shaped piece

[Fig. 91.

'ioME STAGES OF THE GROWTH OF THE OS INNOMINATUM, showing its development from

U 'ee primitive and five secondary centres. A. In a full-grown foetus ; ossification having

sztended from the primitive nuclei ; a considerable cartilaginous interval separates the pieces

in the acetabulum, e. From a child under six years of age. c. The rami of the ischium

Bnd pubes are joined ; a cartilaginous Y-shaped interspace is apparent in the acetabulum.

D. From a person aged about twenty years ; union has taken place in the acetabulum, and

the epiphyses are fully formed. 1. Ilium. 2. Ischium. 3. Pubes. 4. A plan of the Y-shaped

piece. 5. Epiphysis of the crest of the ilium. 6. That for the tuber ischii. 7. For the

angle of the pubes. 8. For the antero-inferior spine of the ilium.]

for the interval between the primitive pieces in the bottom of the acetabulum,

one for the crest of the ilium, one (not constant) for the anterior and inferior

spinous process of the ilium, one for the tuberosity of the ischium, and one (not

constant) for the angle of the os pubis. Ossification commences in the primitive

pieces, immediately after that in the vertebrae, firstly in the ilium, then in the

ischium, and lastly in the pubes ; the first ossific deposits being situated near the

future acetabulum. At birth, the acetabulum, crest of the ilium, and ramus of

the pubes and ischium, are cartilaginous. The secondary centres appear at

puberty, the entire bone not being completed until the twenty-fifth year.

Articulations. — With three bones; sacrum, opposite innominatum, and
femur.

Attachment of Muscles and Ligaments. — To thirty-three muscles: to the

ilium thirteen ; by the outer lip of the crest, obliquus externus for two-thirds its
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length, latissimus dorsi one-third, and tensor vaginae femoris its anterior fourth;

by the middle of the crest, internal oblique three-fourths its length, erector spina3

the remaining fourth ; by the internal lip, transversalis three-fourths, and quad-

ratus lumborum the posterior part of its middle third. By the external surface,

gluteus medius, minimus, maximus, and one head of the rectus; by the internal

surface, iliacus; by the anterior border, sartorius, and the other head of the

rectus. To the ischmm fourteen ; by its external surface, adductor magnus and

obturator externus ; by the internal surface, obturator internus and levator aui

;

by the spine, gemellus superior, levator ani, coccygeus, and lesser sacro-ischiatio

ligament; by the tuberosity, biceps, semi-tendinosus, semi-membranosus, gemellus

inferior, quadratus femoris, erector penis, and great sacro-ischiatic ligament ; by

the ramus, gracilis, and transversus perinei. To the os pubis sixteen: by its

upper border, obliquus externus, obliquus internus, transversalis, rectus, pyrami-

dalis, pectineus, and psoas parvus; by its external surface, adductor longus,

adductor brevis, gracilis, and obturator externus ; by its internal surface, levator

ani and obturator internus ; and by the ramus, adductor magnus, erector

penis, and accelerator urinae.

PELVIS.

The pelvis, considered as a whole, is divisible into a false and true pelvis; the

former is the expanded portion, bounded on each side by the ilium, and sepa-

Female PELVIS. 1. Last lumbar vertebra. 2,2. Intervertebral substance connecting the

last lumbar vertebra with the fourth and sacrum. 3. Promontory of the sacrum. 4. Ante-

rior surface of the sacrum, on which its transverse lines and foramina are seen. 5. Tip of

the coccyx. 6, 6. Iliac fossae, forming the lateral boundaries of the false pelvis. 7. Ante-

rior superior spinous process of the ilium ; right side. 8. Anterior inferior spinous process.

9. Acetabulum, a. Notch of the acetabulum, b. Body of the ischium, c. Its tuberosity.

d. Spine of the ischium seen through the obturator foramen, e. Os pubis. /. Symphysis

pubis, g. Arch of the pubes. h. Angle of the os pubis. ?". Spine of the pubes ; the promi-

nent ridge between h and i is the crest of the pubes. k, k. Pectineal line of the pubes. I, l.

Ilio-pectineal line ; m, m. The prolongation of this line to the promontory of the sacrum.

The line represented by h, i, k, k, I, I, and m, m, is the brim of the true pelvis, n. Ilio-pec-

tineal eminence, o. The smooth surface which supports the femoral vessels, p, p. Great

sacro-ischiatic notch.

rated from the true pelvis by the linea ilio-pectinea. The true pelvis is all that

portion vphich is situated below the linea ilio-pectinea. This line forms the

k
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margin or hrim of the true pelvis, while the included area is called the mJet.

The form of the inlet is heart-shaped, obtusely pointed in front at the symphysis

pubis, expanded on each side, and encroached upon behind by a projection of the

upper part of the sacrum, which is named the promontory. The cavity is some-

v/hat encroached upon at each side by a smooth quadrangular plane of bone,

corresponding with the internal surface of the acetabulum, and prolonged

posteriorly into the spine of the ischium. In front are two fossae around the

obturator foramina, for lodging the obturator internus muscle at each side.

The inferior termination of the pelvis is very irregular, and is termed the

outlet. It is bounded, in front, by the convergence of the rami of the ischium

and pubes, which constitute the arch of the pubes; on each side by the tubero-

sity of the ischium, and two irregular fissures formed by the greater and lesser

sacro-ischiatic notches; and behind by the lateral borders of the sacrum, and
the coccyx.

The pelvis is placed obliquely with regard to the trunk of the body, the inner

surface of the ossa pubis being directed upwards, and serving to support the

weight of the abdominal viscera. The base of the sacrum rises nearly four inches

above the level of the upper border of the symphysis pubis, and the apex of the

coccyx somewhat more than half an inch above its lower border. If a line were

carried through the central axis of the inlet, it would impinge by one extremity

against the umbilicus, and by the other against the middle of the coccyx. The
axis of the inlet is, therefore, directed doionwards and backwards, while that of

the outlet points doiomoards and forwards, and corresponds with a line drawn
from the upper part of the sacrum, through the centre of the outlet. The axis

of the cavity represents a curve, corresponding very nearly with the curve of the

eacrum, the extremities being indicated by the central points of the inlet and out-

Jet. A knowledge of the direction of these axes is important to the surgeon, as

indicating the line in which instruments should be used in operations upon the

viscera of the pelvis, and the direction of force in the removal of calculi from the

\)ladder; and to the accoucheur, as explaining the course taken by the foetus

during parturition.

There are certain characteristic differences between the male and female pelvis.

[u the male the bones are thicker, stronger, and more solid, the cavity being

[Fig. 93.

1. Male pelvis. 2. Female pelvis.J

deeper and narrower. In the female the bones are lighter and more delicate, the

iliac fossae large, and the ilia expanded ; the inlet, outlet, and cavity are large,

and the acetabula further removed from each other: the cavity is shallow, the

tuberosities widely separated, the obturator foramina triangular, and the span of

the pubic arch greater. The precise diameter of the inlet and outlet, and the

depth of the cavity of the female pelvis, are important considerations to the

a-!coucheur.

The diameters of the inlet or brim are three : 1. Antero-posterior, sacro-pubic
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Fig. 94.

PM

or conjugate; 2. transverse; and 3. oblique. The antero-posterior e's.ievidi^ from
the symphysis pubis to the middle of the promontory of the sacrum, and measures

four inches. The transverse extends from the middle of the brim on one side to

the same point on the opposite, and measures five inches. The oblique extends

from the sacro-iliac symphysis on one side to the margin of the brim correspond-

ing with the acetabulum on the opposite, and also measures five inches.

The diameters of the outlet are two: 1. Antero-posterior ; and 2. transverse.

The a?i/tro-pos/e?7'o?- diameter extends from the lower part of the symphysis pubis

to the apex of the coccyx ; the transverse, from the posterior part of one tubero-

sity to the same point on the opposite side ; they both

measure four inches. The cavity of the pelvis measures

in depth four inches and a half, posteriorly : three inches

and a half in the middle ; and one and a half at the sym-
physis pubis.

Femur.— The femur, the longest bone of the skele-

ton, is situated obliquely in the upper part of the lower

limb, articulating by means of its head with the acetabu-

lum, and inclining inwards as it descends, until it almost

meets its fellow of the opposite side at the knee. In the

female this obliquity is greater than in the male, in con-

sequence of the greater breadth of the pelvis. The
femur is divisible into a shaft, a superior, and an inferior

extremity.

At the siqierior extremity is a round head directed

upwards and inwards, and marked just below its centre

by an oval depression for the ligamentum teres. The head

is supported by a «ec7i;, which varies in length and obliquity

with sex and period of life, being long and oblique in the

adult male, shorter and more horizontal in the female and
in old age. [The vertical diameter of the neck is about

double its antero-posterior, which increases its power of

supporting the weight of the body, and of resisting force

applied in a vertical direction. Its upper edge is about

half the length of the lower.] Externally to the neck is

a large process, the trochanter major, which presents on
its anterior surface an oval facet, for the attachment of

the tendon of the gluteus minimus muscle; and above, a

double facet for the insertion of the gluteus medius. On
its posterior side is a vertical ridge, linea quadrati, for

the attachment of the quadratus femoris muscle. At the

inner side of the trochanter major is a deep pit, trochan-

teric or digitalfossa, in which are inserted the tendons

of the pyriformis, gemellus superior and inferior, and

obturator externus and internus muscles. Passing down-
wards from the trochanter major in front of the bone is

an oblique ridge, which forms the inferior boundary of

the neck, the anterior intertrochanteric line; and be-

hind, another oblique ridge, the posterior intertrochan-

teric line, which terminates in a rounded tubercle on the

posterior and inner side of the bone, the troclianter

minor.

The shaft of the femur is convex and round in front,

and covered with muscles; and somewhat concave and
raised into a rough and prominent ridge behind, the linea aspera. The linea

asppva near the upper extremity of the bone divides into three branches. The

^iW\vX

The right femup, seen

on its anterior aspect.

1. The shaft. 2. The head.

3. The neck. 4. Great

trochanter. 5. Anterior

intertrochanteric line. 6.

Lesser trochanter. 7. Ex-

ternal condyle. 8. Inter-

nal condyle. 9. Tuberosity

for the attachment of tne

external lateral ligament.

10. Fossa for the tendon

of origin of the popliteus

muscle. 11. Tuberosity for

the attachment of the in-

ternal lateral ligament.
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anterior branch is continued forwards in front of the lesser trochanter, and is con-

tinuous with the anterior intertrochantei-ic line ; the middle is continued directly

upwards into the linea quadrati ; and the posterior, broad and strongly marked,

ascends to the base of the trochanter major. Towards the lower extremity of

the bone the linea aspera divides into two ridges, which

descend to the two condyles, and inclose a triangular

space upon which rests the popliteal artery. The inter-

nal condyloid ridge is less marked than the external, and
presents a broad and shallow groove, for the passage of

the femoral artery. The nutritious foramen is situated

in or near the linea aspera, at about one-third from its

upper extremity^ and is directed obliquely from below

upwards.

The loiver extremity of tbe femur is broad and porous,

and divided by a smooth depression in front, and by a

large fossa (fossa intercondyloidea) behind, into two con-

dyles. [The union of the two condyles in front, forms

the femoral trochlea, on which the patella glides.]

The external condyle is the broadest and most promi-

nent, the internal the narrowest and longest; the differ-

ence in length depending on the obliquity of the femur,

in consequence of the separation of the two bones at

their upper extremity by the breadth of the pelvis. The
external condyle is marked on its outer side by a promi-

nent tuberosity, which gives attachment to the [long]

external lateral ligament ; and immediately beneath this

is the fossa which lodges the tendon of origin of the

popliteus. By the internal surface it gives attachment

to the anterior crucial ligament of the knee-joint; and

by its upper and posterior part, to the external head of

the gastrocnemius, and plantaris. The internal condyle

projects on its inner side into a tuberosity, to which is

attached the internal lateral ligament ; above this tuber-

osity, at the extremity of the internal condyloid ridge, is

a tubercle, for the insertion of the tendon of the adduc-

tor magnus ; and below the tubercle, on the upper sur-

face of the condyle, a depression from which the internal

head of the gastrocnemius arises. The outer side of the

internal condyle is rough and concave, for the attach-

ment of the posterior crucial ligament.

Development. — liy five centres; one for the shaft,

one for each extremity, and one for each trochanter

[see Fig. 24.] The femur is the first of the long bones

to show signs of ossification. In it, ossific matter is found

immediately after the maxillae and before the termination

of the second month of embryonic life. The secondary

deposits take place in the following order : in the condy-

loid extremity ' during the last month of foetal life; in

the head towards the end of the first year; in the

greater trochanter between the third and fourth year ; in

the lesser trochanter between the thirteenth and four-

teenth. The epiphyses and apophyses are joined to the diaphysis in the reverse

order of their appearance, the junction commencing after puberty and not being

completed for the condyloid epiphysis until after the twentieth year.

1 Croveilhier remfirks that this centre is so constant in the last fortnight of foetal life,

fhat it may be regarded as an important proof of the foetus having reached its full terra.

DiAGKAM OF THE POSTE-

FIOR ASPECT OF THE RIGHT

FEMUR, SHOWING THE LINES

OP ATrACHMBNT OF THE
MUSCLES. The muscles at-

tached to the inner lip are,

^. Pectineus. a &. Adduc-

tor brevis. a I. Adduc-

tor longus. The middle

portion is occupied for its

whole extent by a in, a m,

adductor magnus ; and is

continuous superiorly with

q f, linea quadrati, into

which the quadratus femo-

ris is inserted. The outer

lip is occupied by g m,

gluteus maximus; and h,

short head of biceps.

I
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Ai'ficulafions. — With three bones; os innominatum, tibia, and patella.

AflacJwievt of Muscles. — To twenty-tliree ; by the greater trochanter, to the

gluteus medius and minimus, pyriformis, gemellus superior, obturator internus,

gemellus inferior, obturator externus, and quadratus femoris ; by the lesser tro-

chanter, to the common tendon of the psoas and iliacus. By the linea aspera,

its outer lip, to the vastus externus, gluteus maximus, and a short head of

the biceps; by its inner lip, vastus internus, pectineus, adductor brevis, and ad-

ductor longus ; by its middle, adductor magnus ; by the anterior part of tht

bone, crureus and subcrureus; by its condyles, gastrocnemius, plantaris, and
popliteus.

Patella, — The patella is a sesamoid bone, developed in the tendon of the

quadriceps extensor muscle, and usually described as a bone of the lower extre-

[Fig. 96. Fig. 97.

Anterior, or subcutaneous surface

OF THE PATELLA. 1, 2. Base, to which

the tendon of the quadriceps extensor cru-

ris is attached. 3. Apex, from which the

so-called ligamentum patellae descends.]

Posterior, or femoral surface of

THE RIGHT PATELLA. 1, 2. Base. 3. Apex.

4. Articular ridge, received into the groove

of the femoral trochlea. 5. Surface applied

to the internal condyle. 6. Surface applied

to the external condj'le.

mity. It is heart-shaped in figure, the broad end being directed upwards, the

apex downwards, the external surface is convex, and the internal divided by a

ridge into two smooth surfaces, to articulate with the condyles of the femur. The
external articular surface, corresponding with the external condyle, is the larger

of the two, and serves to indicate the leg to which the bone belongs.

Development. — By a single centre, at about the middle of the third year.

Articulations.— With the two condyles of the femur.

Attachment of Muscles.— To four ; rectus, crureus, vastus internus, vastus

externus ; and to the ligamentum patellae.

Tibia.— The tibia is the inner and larger bone of the leg; it is prismoid in

form, and divisible into a shaft, an upper and lower extremity.

The upper extremity, or head, is large, and expanded laterally into two tubero-

sities. On the upper surface the tuberosities are smooth, to articulate with the

condyles of the femur; the internal articular surface being oval and oblong, to

correspond with the internal condyle; the external, broad and nearly circular.

Between the two articular surfaces [^glenoid cavities'^ is a spinous process ; and

in front of and behind the spinous process a rough depression, giving attachment

to the anterior and posterior crucial ligament. Between the two tuberosities on

the, front aspect of the bone is a prominent elevation, the tuhercle \_anterio)-

tuherosity~\, for the insertion of the ligamentum patellae, and immediately above

the tubercle a smooth facet, corresponding with a bursa. Upon the [back part

of the] outer side of the external tuberosity is an articular surface, for the head

of the fibula; and upon the posterior part of the internal tuberosity a depression,

for the insertion of the tendon of the semi-membranosus muscle.

The shaft of the tibia presents three surfaces ; internal, which is subcutaneous
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Fig.

and superficial ; external, concave and marked by a sharp ridge, for the insertion

of the interosseous membrane; and posterior, grooved, for the attachment of

muscles. Near the upper extremity of the posterior sur-

face is an oblique ridge, the popliteal line, for the attach-

ment of the fascia of the popliteus muscle ; and immediately

below the oblique line, the nutritious canal, vphich is

directed downwards. [The anterior edge formed by the

junction of the internal and external surfaces, is for the

most part subcutaneous; its lower part is blunt, but the

upper part, particularly towards the middle, is prominent

and sharp, and is called the crest of the tibia.]

The inferior extremity of the bone is somewhat quadri-

lateral, and prolonged on its inner side into a large process,

the internal malleolus [the internal surface of which is con-

vex and subcutaneous ; whilst its external surface forms a

part of the inferior articular cavity of the tibia, and opposes

the internal lateral articular facet of the astragalus.] Be-

hind the internal malleolus, is a broad and shallow groove,

for lodging the tendons of the tibialis posticus and flexor

longus digitorum ; and further outwards another groove,

for the tendon of the flexor longus pollicis. At the outer

side the surface is concave and triangular, rough above for

the attachment of the interosseous ligament; and smooth

below, to articulate with the fibula. On the extremity of

the bone is a triangular smooth surface, for articulation

with the astragalus.

Development.—By three centres; one for the shaft, and

one for each extremity. Ossification commences in the

tibia, immediately after the femur; the centre for the head

of the bone appears soon after birth, and that for the lower

extremity during the second year; the latter is the first to

join the diaphysis. The bone is not complete until nearly

the twenty-fifth year. Two occasional centres are some-

times found in the tibia, one for the tubercle, the other for

the internal malleolus.

Articulations.— With three bones; femur, fibula, and

astragalus.

Attachment of 31uscles.— To ten ; by the internal tube-

rosity, to the sartorius, gracilis, semi-tendinosus, and semi-

membranosus; by the external tuberosity, tibialis anticus

and extensor longus digitorum ; by the tubercle, ligamen-

tum patellae ; by the external surface of the shaft, tibialis

anticus ; and by the posterior surface, popliteus, soieus,

flexor longus digitorum, and tibialis posticus.

Tibia and fibula of

thb right leg, articu-

lated and seen from

THE FRONT. 1. Shaft of

:he tibia. 2. Inner tu-

berosity. 3. Outer tu-

berosity. 4. Spinous

process. 5. Tubercle.

6. Internal or subcuta-

neous surface of the

shaft. 7. Lower ex-

tremity of the tibia.

8. Internal malleolus.

9. Shaft of the fibula.

10. Its upper extremity.

11. Its lower extremity,

the external malleolus.

The sharp border be-

tween 1 and 6 is the

crest of the tibia. Fibula.— The fibula (rufovri, a brooch, from its resem-

blance, in conjunction with the tibia, to the pin of an an-

cient brooch) is the outer and smaller bone of the leg; it is long and slender in

fio^ure, prismoid in shape, and, like other long bones, divisible into a shaft and

two extremities.

The superior extremity or head is thick and large, and depressed at the upper

part by a concave surface, which articulates with the external tuberosity of the

•ibia. Externally to this surface is a thick and rough prominence, for the attach-

ment of the [long] external lateral ligament of the knee-joint, terminated behind

by a styloid process, for the insertion of the tendon of the biceps.

The lower extremity is flattened from without inwards, and prolonged down-
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wards beyond the articular surface of the tibia, forming the external malleolus.

Its external side presents a rough and triangular surface, which is subcutaneous.

Fig. 99.

Tibia and fibula op the kight leg ar-

ticulated AND SEEN FROM BEHIND. ]. Ar-

ticular depression for the external condyle of

the femur. 2. Articular depression for the

internal condyle; the prominence between

the two is the spinous process. 3. Fossa and

groove for the insertion of the tendon of the

semi-membranosus. 4. Popliteal plane, for

the support of the popliteus. 5. Popliteal

line. 6. Nutritious foramen. 7. Surface of

the shaft on which the flexor longus digito-

rum rests. 8. Broad groove on the back part

of the inner malleolus, for the tendons of the

flexor longus digitorum and tibialis posticus.

9. Groove for the tendon of the flexor longus

poUicis. 10. Shaft of the fibula. The flexor

longus pollicis lies on the surface of the bone;

its superior limit being marked by the oblique

line immediately above the cipher. 11. Sty-

loid process on the head of the fibula for the at-

tachment of the tendon of the biceps. 12. Sub-

cutaneous surface of the lower part of the shaft

of the fibula. 13. External malleolus formed

by thelowerextremity ofthefibula. 14. Groove

on the posterior part of the external malleolus

for the tendons of the peronei muscles.

On the internal surface is a smooth triangular facet, to articulate -with the astra-

galus ; and a rough depression, for the insertion of the [inferior] interosseous liga-

ment. The anterior harder \?, thin and sharp; the posterior, broad and grooved,

for the tendons of the peronei muscles.

To place the bone in its proper position, and ascertain to which leg it belongs,

let the inferior or flattened extremity be directed downwards, and the narrow

border of the malleolus forwards ; the triangular subcutaneous surfiice will then

point to the side corresponding with the limb of which the bone should form a

part.

The shaft of the fibula is prismoid, and presents three surfaces; external,

internal, and posterior; and three borders. The external surface is the broadest

of the three; it commences on the anterior part of the bone above, and curves

around it so as to terminate on its posterior side below. This surface is com-
pletely occupied by the two peronei muscles. The internal surface commences
on the side of the superior articular surface, and terminates below, by narrowing

to a ridge which is continuous with the anterior border of the malleolus. It is

marked along its middle by the interosseous ridge, which is lost above and below

in the inner border of the bone. The posterior surface is twisted like the exter-

nal, it commences above on the posterior side of the bone, and terminates below

on its internal side ; at about the middle of this surface is the nutritious fora-

men, which is directed downwards.

The internal horder commences superiorly in common with the interosseous

ridge, and bifurcates inferiorly into two lines, which bound the triangular subcu-

taneous surface of the external malleolus. The external horder begins at the

base of the styloid process of the head, and winds around the bone, following the

direction of the corresponding surface. The posterior horder, sharp and promi-

nent, is lost inferiorly in the interosseous ridge.
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Deveiopment.— By tliree centres; one for the shaft, and one for each extre-

mity. Ossification commences in the shaft soon after its appearance in the tibia
;

at birth the extremities are cartilaginous, an osseous deposit taking place in the

inferior epiphysis during the second year, and in the superior during the fourth

or fifth. The inferior epiphysis is the first to become united with the diaphysis,

but the bone is not completed until nearly the twenty-fifth year.

Articulations.— With the tibia and astragalus.

Attachment of Muscles. —-To ten; by the head, to the tendon of the biceps

and soleus; by the shaft, its external surface, peroneus longus and brevis; in-

ternal surface, extensor longus digitorum, extensor proprius pollicis, peroneus

tertius, and tibialis posticus; by the posterior

Fia. 100. surface, popliteus and flexor longus pollicis.

Tarsus.— The bones of the tarsus are seven in

number : viz., astragalus, os calcis, scaphoid, inter-

nal, middle, and external cuneiform, and cuboid.

The Astragalus (os tali) may be recognized by
its rounded head, a broad articular facet on its con-

vex surface, and two articular facets, separated by a

deep groove, on its concave surface. [It is the only

bone of the tarsus which enters into the formation

of the ankle-joint.]

The bone is divisible into a superior and inferior

surface, an external and internal border, and an an-

terior and posterior extremity. The superior sur-

face is convex, and presents a large quadrilateral

and smooth facet, somewhat broader in front than

behind, to articulate with the tibia. The inferior

surface is concave, and divided by a deep and rough

groove (sulcus tali), which lodges a strong interos-

seous ligament, into two facets, the posterior large

and quadrangular, the anterior smaller and elliptic,

which articulate with the os calcis. The internal

horcler, flat and uneven, is marked by a pyriform

articular surface for the inner malleolus. The ex-

ternal presents a large triangular articular facet, for

the external malleolus, and is rough and concave in

front. The anterior extremity presents a rounded

head, encircled by a constriction somewhat resem-

bling a neck; the posterior extremity is narrow, and
marked by a deep groove, for the tendon of the

flexor longus pollicis.

Hold the astragalus with the broad articular sur-

face upwards, and rounded head forwards; the tri-

angular lateral articular surface will point to the

side to which the bone belongs.

Articulations.— With four bones : tibia, fibula,

OS calcis, and scaphoid.

DoiiSAL suhface of the left

FOOT. 1. Astragalus ; its supe-

rior quadrilateral articular sur-

face. 2. Anterior extremity of

the astragalus, which articulates

with (4) the scaphoid bone.

3, 3. Os calcis. 4. Scaphoid

5. Internal cuneiform

6. Middle cuneiform

7. External cuneiform

5. Cuboid bone. 9. Me-

tatarsal bones of the first and

second toes. 10. First phalanx

of the great toe. 11. Second

phalanx of the great toe.

12. First phalanx of the second

toe. 13. Its second phalanx.

14. Its third phalanx.

bone,

bone,

bone,

bene.

The Os CALCIS [calcaneum] may be known by

its large size and oblong figure, by the massive por-

tion which forms the heel, and by two articular surfaces, separated by a broad

groove, upon its upper side.

The os calcis is divisible into four surfaces, superior, inferior, external and
internal ; and two extremities^ anterior and posterior. The superior surface is
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coBvex behind and irregularly concave in front, where it presents two and some-

times three articular facets, divided by a broad and shallow groove (sulcus calca-

nei), for the interosseous ligament. The inferior surface is convex and rough,

and boundea posteriorly by the two inferior tuberosities, of which the internal is

broad and large, the external smaller and prominent. The external surface is

convex and subcutaneous, and marked towards its anterior third by two grooves,

often separated by a tubercle, for the tendons of the peroneus longus and brevis.

The internal surface is concave and grooved, for the tendons and vessels which

pass into the sole of the foot. At the anterior extremity of this surface is a pro-

jecting process (sustentaculum tali), which supports the anterior articulating sur-

face of the astragalus, and serves as a pulley for the tendon of the flexor longus

digitorum.

At the anterior extremity oi the bone is a flat articular surface, surmounted by

a rough prominence, which affords one of the guides to the surgeon in the per-

formance of Chopart's operation. The posterior extremity is prominent and con-

vex, and constitutes the posterior tuberosity ; it is smooth for the upper half of

its extent, where it corresponds with a bursa; and rough below, for the insertion

of the tendo Achillis; the lower part of this surface is bounded by the two

inferior tuberosities.

Articulations.
—

"With two bones: astragalus and cuboid. In their articulated

state a large oblique canal is situated between the astragalus and calcaneum,

being formed by the apposition of the two grooves, sulcus tali and sulcus calcanei.

This groove is called the sinus tarsi, and serves to lodge a strong interosseous

ligament, which binds the two bones together.

Attachment of Muscles.— To eight: by the posterior tuberosity, to the tendo

Achillis and plantaris; by the inferior tuberosities and under surface, abductor

pollicis, abductor minimi digiti, flexor brevis digitorum, flexor accessorius, and
plantar fascia; by the external surface, extensor brevis digitorum.

The Scaphoid bone [os naviculare] may be distinguished by its boat-like

figure, concave on one side, and convex with three facets on the other. It pre-

sents for examination an anterior and posterior surface, superior and inferior

border, and two extremities, one broad, the other pointed and thick. The ante-

rior surface is convex, and divided into three facets, to articulate with the three

cuneiform bones; the posterior is concave, to articulate with the rounded head

of the astragalus. The superior border is convex and rough, and the inferior

somewhat concave and uneven. The external extremity is broad and rough ; and

the internal pointed and prominent, so as to form a tuberosity. The external

extremity sometimes presents a facet of articulation with the cuboid.

If the bone be held so that the convex surface with three facets look forwards,

and the convex border upwards, the broad extremity will point to the side corre-

sponding with the foot to which the bone belongs.

Articulations.— With /r^ii?- bones : astragalus and three cuneiform, sometimes

also with the cuboid.

Attachment of Muscles. — To the tendon of the tibialis posticus.

The Internal cuneiform may be known by its irregular wedge-shape, and

by being larger than the two other bones which bear the same name. It pre-

sents for examination a convex and a concave surface, a long and a short articular

border, and a small and a large extremity.

Place the bone so that the small extremity may look upwards and the long

articular border forwards, the concave surface will point to the side corresponding

with the foot to which it belongs.

The convex surface is internal and free, and assists in forming the inner border

of the foot; the concave is external, and in apposition with the middle cuneiform

and second metatarsal bone ; the long border articulates with the metatarsal bone
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of the great toe, the sJiort horde?- with the scaphoid bone. The small extremitji

(edge) is sharp [and looks upwards] ; the larger extremity (base) rounded into a

broad tuberosity.

Articulations.— With /our bones: scaphoid, middle cuneiform, and first two
metatarsal bones.

Attachment of Muscles. — To the tibialis anticus and posticus.

The Middle cuneiform is the smallest of the three ; it is wedge-shaped, the

broad extremity being placed upwards, the sharp end downwards in the foot. It

presents for examination four articular surfaces and two extremities. The ante-

rior and posterior surface have nothing worthy of remark. One of the lateral

surfaces has a long articular facet, extending its whole length, for the internal

cuneiform; the other has only a partial articular facet for the external cuneiform

bone.

If the bone be held so that the square extremity look upwards, the broadest

edge of the square being towards the holder, the small and partial articular sur-

face will point to the side to which the bone belongs.

Articulations.— W\i\\ four bones : scaphoid, internal and external cuneiform,

and second metatarsal bone.

The External cuneiform is intermediate in size between the two preceding,

and placed, like the middle, with the broad end upwards, and sharp extremity

downwards. It presents for examination five surfaces, and a superior and inferior

extremity. The upper extremity is flat, of an oblong square form, and bevelled

posteriorly, at the expense of the outer surface, into a sharp edge.

If the bone be held so that the square extremity look upwards, and the sharp

border backwards, the bevelled surface will point to the side to which the bone

belongs.

Articulations.— With six bones: scaphoid, middle cuneiform, cuboid, and
second, third, and fourth metatarsal bone.

Attachment of JIuscles.— To the flexor brevis pollicis.

The Cuboid bone is irregularly cuboid in shape, and marked on its under sur-

face by a deep groove, for the tendon of the peroneus longus muscle. It presents

for examination, six surfaces, three articular, and three non-articular. The non-ar-

ticular surfaces are, siqjerior, which is slightly convex, and assists in forming tne

dorsuni of the foot; inferior, marked by a prominent ridge, the tuberosity, and
a deep groove for the tendon of the peroneus longus; and external, the smallest

of the whole, and deeply notched by the commencement of the peroneal groove.

The articular surfaces are, posterior, of large size, and concavo-convex, to articu-

late with the OS ealcis ; anterior, of smaller size, divided by a slight ridge into

two facets, for the fourth and fifth metatarsal bones; and internal, a small oval

articular facet, upon a large and quadrangular surface, for the external cuneiform

bone.

If the bone be held so that the plantar surface, with the peroneal groove, look

downwards, and the largest articular surface backwards, the small non-articular

surface, marked by the deep notch, will point to the side to which the bone

belongs.

Articulations. — With four bones : os ealcis, external cuneiform, fourth and
fifth metatarsal bone, and sometimes the scaphoid.

Attachment of Muscles. — To two: flexor brevis pollicis, and adductor pol-

licis.

Upon a consideration of the articulations of the tarsus it will be observed, that

each bone articulates with four adjoining bones, with the exception of the calca-

leum, which articulates with two, and the external cuneiform with six.

Development.— By a single centre for each bone, with the exception of the os
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Fig. 101.

calcis, wbicb has an epiphj^sis for its posterior tuberosity. The centres appear io

the following order ; caleanean, sixth mouth ; astragalan, seventh month; cuboid,
tenth month; external cuneiform, end of the first year; internal cuneiform,
during the third year; middle cuneiform and scaphoid during the fourth year.
The epiphysis of the calcaneum appears at the ninth year, and is united with the
diaphysis at about the fifteenth.

[When we consider the tarsus as a whole, we find that its antero-posterior dia-

meter is about twice as great as its transverse, and that its seven bones are dis-

posed in two rows; the Jirst or tibial row, is formed by the os calcis and the
astragalus, which are placed not side by side, but one (the astragalus) above and
resting upon the other. The second or me-
tatarsal row, is composed of the scaphoid, on
the inner side, and the three cuneiform

bones, which are articulated to its anterior

surface; and on the outer side, of the cuboid.

These bones collectively form the posterior

half of the foot, and constitute an arch, on

the summit of which the weight of the leg is

received ; the plantar aspect of the arch is

deeply excavated both antero-posteriorly and
transversely, which not only secures to the

structure the peculiar advantages of such a

mechanism, but protects from pressure, dur-

ing standing or walking, the vessels and
nerves which are here located. The posterior

extremity of the tarsus is narrow and non-ar-

ticular, being formed by the posterior tuber-

osity of the calcaneum, but it progressively

increases in width, forwards, the anterior ex-

tremity being formed by the three cuneiform

bones and the cuboid, which present a sinu-

ous articular border for the bases of the me-
tatarsal bones. This border has a direction

obliquely forwards from the outer to the inner

side of the foot— hence the inner edge or

border of the tarsus is longer, and extends

further forwards than the outer. This point,

taken in connection with shortness of the

middle 'cuneiform, admitting of a dove-tail-

ing of the base of the second metatarsal bone
into this border is of great importance in

reference to Hey's operation of amputation

at the tarso-metatarsal articulation.]

The Metatarsal bones, /we in number,
are long bones, and divisible therefore into a

shaft and two extremities. The shaft is pris-

moid, and compressed from side to side; the

posterior extremity, or base, is square-shaped,

to articulate with the tarsal bones, and with

each other; the anterior extremity presants

a rounded head, circumscribed by a neck, to

articulate with the first row of the phalanges.

Peculiar Metatarsal Bones.— The^V^^ is

shorter and larger than the rest, and forms part of the inner border of the foot;

its posterior extremity presents only one lateral articular surface, and an oval

Sole of the left foot. 1. Inner

tuberosity of the os cnlcis. 2. Outer

tuberosity. * Posterior tuberosity.

3. Groove for the tendon of the flexor

longus digitorum ; this figure indicates

also the sustentaculum tali, upon which
it is placed. 4. Rounded head of the

astragalus. 5. Scaphoid bone. 6. Its

tuberosity. 7. Internal cuneiform

bone; its broad extremity. 8. Middle

cuneiform bone. 9. External cuneiform

bone. 10, IL Cuboid bone. 11. Groove
for the tendon of the peroneus longus

;

the prominence between this groove and

figure 10 is the tuberositj"- of this bone.

12, 12. Metatarsal bones. 13, 13. First

phalanges. 14, 14. Second phalanges

of the four lesser toes. 15, 15. Third,

or ungual phalanges of the four lesser

toes. 16. Last phalanx of the great

toe.
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rough prominence beneath, for the insertion of the tendon of the peroneus longua.

The anterior extremity has, on its plantar surface, two grooved facets, for sesa
'

moid bones.

The second is the longest and largest of the remaining metatarsal bones ; it

presents at its base three articular facets, for the three cuneiform bones ; a large

oval facet, but often no articular surface, on its inner side, to articulate with the

metatarsal bone of the great toe, and two externally, for the third metatarsal

bone.

The third may be known by two facets on the inner side of its base, corre-

sponding with the second, and may be distinguished by its smaller size.

The fourth may be distinguished by its smaller size, and by having a single

articular surface on each side of the base.

The f/th is recognised by its broad base, and by the large tuberosity at its

outer side.

Development.— Each bone by tioo centres; one for the body and one for the

digital extremity in the four outer metatarsal bones ; and one for the body, the

other for the base, in the metatarsal bone of the great toe. Ossification appears

in these bones at the same time with the vertebrae; the epiphyses commencing
with the great toe and proceeding to the fifth, appear towards the close of the

second year, consolidation being efi'ected at eighteen.

Articidations.— With the tarsal bones by one extremity, and first row of pha-

langes by the other. The number of tarsal bones with which each metatarsal

articulates from within outwards, is the same as between the bones of the meta-

carpus and carpus, one for the first, three for the second, one for the third, two

for the fourth, and one for the fifth, forming the cipher 13121.

Attachment of Muscles. — To fourteen : to the first, peroneus longus and first

dorsal interosseous; to the second, two dorsal interossei and transversus pedis;

to the third, two dorsal and one plantar interosseous, adductor pollicis and trans-

versus pedis; to the fourth, two dorsal and one plantar interosseous, adductor

pollicis and transversus pedis; to the fifth, one dorsal and one plantar interosseous,

peroneus brevis, peroneus tertius, adductor minimi digiti, flexor brevis minimi

iigiti, and transversus pedis.

Phalanges.— There are two phalanges in the great toe and three in the other

toes, as in the hand. They are long bones, divisible into a central portion and
extremities.

The phalanges of the first row are convex above, concave on the under surface,

and compressed from side to side. The posterior extremity has a single concave

articular surface, for the head of the metatarsal bone ; the anterior extreinity, a

pulley-like surface, for the second phalanx.

The second phalanges are short and diminutive, but somewhat broader than

those of the first row.

The thi7'd or ung^ial phalanges, including the second phalanx of the great toe,

are flattened from above downwards, spread out laterally at the base to articulate

with the second row, and at the opposite extremity to support the nail and the

rounded extremity of the toe.

Development.— By t-wo centres; one for the body and one for the metatarsal

extremity. Ossification commences in these bones after that in the metatarsus,

appearing firstly in the last phalanges, then in the first, and lastly in the middle

row. The bones are completed at eighteen.

Articulations.—The first row with the metatarsal bones and second phalanges

;

the a*iCond, of the great toe, with the first phalanx ; of the other toes, with the

first •f.iA third phalanges ; the third, with the second row.

Attachment of Muscles. — To twenty-three: to the first phalanges ; great toe,

innermost tendon of the extensor brevis digitorum, abductor pollicis, adductor

pollicis, flexor brevis pollicis, and transversus nedis ; second toe., first dorsal and first
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plantar interosseous and lumbricalis ; third toe, second dorsal and second plantar

interosseous and lumbricalis; fourth toe, third dorsal and third plantar interos-

seous and lumbricalis
; fifth toe, fourth dorsal interosseous, abductor minimi digiti,

flexor brevis minimi digiti and lumbricalis. Second phalanges : great toe, ex

tensor longus pollicis, and flexor longus pollicis; other toes, one slip of the com-

mon tendon of the extensor longus and extensor brevis digitorum, and flexor

brevis digitorum. Third phalanges ; two slips of the common tendon of the

extensor longus and extensor brevis digitorum, and the flexor longus digitorum.

Sesamoid bones [osteids].— These are small osseous masses, developed in

those tendons which exert a certain degree of force upon the surface over which

they glide, or where, by continued pressure and friction, the tendon would become

a source of irritation to neighbouring parts, as to joints. The best example of a

sesamoid bone is the patella, developed in the common tendon of the quadriceps

extensor, and resting against the front of the knee-joint. Besides the patella,

there are four pairs of sesamoid bones included in the number of pieces which

compose the skeleton, two on the metacarpo-phalangeal articulation of each thumb,

and existing in the tendons of insertion of the flexor brevis pollicis, and two upon
the corresponding joint in the foot, in the tendons of the muscles inserted into

the base of first phalanx. In addition to these there is often a sesamoid bone on

.the metacarpo-phalangeal joint of the little finger; and on the corresponding

joint in the foot, in the tendons inserted into the base of the first phalanx; there

is one also in the tendon of the peroneus longus muscle, where it glides through

.the groove in the cuboid bone ; sometimes in the tendons, as they wind around

the inner and outer malleolus; in the psoas and iliacus, where they glide over the

body of the os pubis : and in the external head of the gastrocnemius.

The bones of the tympanum, as they belong to the apparatus of hearing, will

be described with the anatomy of the ear.

CHAPTER III.

op the ligaments.

The bones are variously connected with each other in the construction of the

^keleton, and the connexion between any two bones constitutes a joint or articu-

jttioD. If the joint be immovable, the surfaces of the bones are applied in direct

ISbntact; but if motion be intended, the opposing surfaces are expanded and
coated by an elastic substance named cartilage; a fluid secreted by a membrane
closed on all sides lubricates their surface, and they are firmly held together by
means of short bands of glistening fibres, which are called ligaments (ligare, to

bind). The study of the ligaments is termed syndesmology (aiiv, together,

fifUjUoj, bond), which, with the anatomy of the articulations, forms the subject of

,the present chapter.

[i. The forms of articulation met with in the human frame may be considered

under three classes : Synarthrosis, Amphi-arthrosis, and Diarthrosis.

Synarthrosis (avv, «&pepw(Ttj, articulation) is expressive of the fixed form of
joint in which the bones are immovably connected with each other. The kinds
of synarthrosis are four in number. Sutura, Harmonia, Schindylesis, Gomphosis.
The characters of the three first have been sufliciently explained in the preceding

chapter, p. 82. It is here only necessary to state that, in the construction of

sutures, the substance of the bones is not in immediate contact, but separated by

9
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a layer of membrane, •which is continuous externally with the pericranium anJ
internally with the dura mater. It is the latter connexion which gives rise to

the resistance experienced in tearing the calvaria from the dura mater. Cruveil-

hier describes this interposed membrane as the sutural cartilage ; I never saw
any structure in the sutures which could be regarded as cartilage, and the his-

tory of the formation of the cranial bones would suggest a different explanation.

The fourth, Gomphosis (yoix^oi, a nail), is expressive of the insertion of one bone
into another, as a nail is fixed into a board ; this is illustrated in the articulation

of the teeth with the alveoli of the maxillary bones.

Amphi-arthrosis (ajx^i, both, ap(9pwfft5) is a joint intermediate in aptitude for

motion between the immovable synarthrosis and the movable diarthrosis. It is

constituted by the approximation of surfaces partly coated with cartilage lined by
synovial membrane, and partly connected by interosseous ligaments, or by the

intervention of an elastic fibro-cartilage which adheres to the ends of both bones.

Examples of this mode of articulation are seen in the union between the bodies

of the vertebrae, the sacrum with the coccyx, the pieces of the sternum, the sacro-

iliac and pubic symphyses (ovv ^vsiv, to grow together), and according to some,

the necks of the ribs, with the transverse processes.

Diarthrosis (5ia, through, ap^pcoot?) is the movable articulation, which con-

stitutes by far the greater number of the joints of the body. The degree of

motion in this class has given rise to a subdivision into three genera, Arthrodia,

Ginglymus, and Enarthrosis.

Arthrodia [ap^por, a joint, apw, to adapt] is the movable joint in which the

extent of motion is slight and limited, as in the articulations of the clavicle, ribs,

articular processes of the vertebrae, axis with the atlas, radius with the ulna, fibula

with the tibia, carpal and metacarpal, tarsal and metatarsal bones.

Gingli/mus (yiyy'kvfib^, a hinge), or hinge-joint, is the movement of bones upon
each other in two directions only, viz., forwards and backwards; but the degree

of motion may be very considerable. Instances of this form of joint are numer-
ous ; they comprehend the elbow, wrist, metacarpo-phalangeal, and phalangeal

joints in the upper extremity; the knee, ankle, metatarso-phalangeal, and pha-

langeal joints in the lower extremity. The lower jaw may also be admitted into

this category, as partaking more of the character of the binge-joint than of the

less movable arthrodia.

The form of the ginglymoid joint is somewhat quadrilateral, each of its four

sides being provided with a ligamentj which is named from its position, ante-

rior, posterior, internal lateral, or external lateral. The lateral ligaments are

thick and strong, and the chief bond of union between the bones. The ante-

rior and posterior are thin and loose, in order to permit the required extent of

movement.
Enarthrosis (iv, in, ap^pcootj) is the most extensive in its range of motion of all

the movable joints. From the manner of connexion and form of the bones in

this articulation, it is called the ball-and-socket joint. There are two instances in

the body, namely, the hip and the shoulder.

I have been in the habit of adding to the preceding the carpo-metacarpal arti-

culation of the thumb, although not strictly a ball-and-socket joint, from the great

extent of motion which it enjoys, and from the nature of the ligament connect-

ing the bones. As far as the articular surfaces are concerned, it is rather a

double than a single ball-and-socket; and the whole of these considerations

remove it from the simple arthrodial and ginglymoid groups.

The ball-and-socket joint has a circular form ; and, in place of the four distinct

ligaments of the ginglymus, is inclosed in a bag of ligamentous membrane, called,

capsular ligament.

The kinds of articulation may be shown in a tabular form, as follows :
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{Sutura . bones of the skull.

Harnionia superior maxillary bones,

schindylesis vomer witb rostrum.

Gomphosis teeth with alveoli.

Amphi-arthrosis. Bodies of the vertebra3. Symphyses.

r Arthrodia carpal and tarsal bones.

Diarthrosis. •< Ginglymus elbow, wrist, knee, ankle

(^ Enarthrosis hip, shoulder.

The motions of joints may be referred to four heads, viz., Gliding, Angular
movement, Circumduction, and Rotation.

1. Gliding is the simple movement of one articular surface on another, and

exists to a greater or less extent in all the joints. In the least movable joints, as

in the carpus and tarsus, this is the only motion which is permitted.

2. Angular movement may be performed in four different directions, either

forwards and backwards, as in flexion and extension ; or, inwards and outwards,

constituting adduction and abduction. Flexion and extension are illustrated in

the ginglymoid joint, and exist in a large proportion of the joints of the body.

Adduction and abduction conjoined with flexion and extension are met with com.-

plete only in the most movable joints, as the shoulder, hip, and thumb. In the

wrist and ankle, adduction and abduction are only partial.

3. Circumduct ion is most strikingly exhibited in the shoulder and hip joints
;

it consists in the slight degree of motion which takes place between the head of a

bone and its articular cavity, while the extremity of the limb is made to describe

a large circle on a plane surface. It is also seen, but in a less degree, in the

carpo-metacarpal articulation of the thumb, metacarpo-phalangeal articulation of

the fingers and toes, and in the elbow when that joint is flexed and the end of the

humerus fixed.

4. Rotation is the movement of a bone on its own axis, and is illustrated in

the hip and shoulder, or better, in the rotation of the cup of the radius against

the eminentia capitata of the humerus. Rotation is also observed in the move-
ments of the atlas upon the axis, where the odontoid process serves as a pivot

around which the atlas turns.

The structures entering into the composition of a joint are, bone, cartilage,

areolar tissue, fibrous tissue, yellow or elastic tissue, adipose tissue, and synovial

membrane. Cartilage forms a thin coating to the articular extremities of bones,

sometimes presenting a smooth surface which moves on a corresponding smooth

surface of the articulating bone ; sometimes forming a plate smooth on both sur-

faces and interposed between the cartilaginous ends of two bones, interarticu-

lar ; and sometimes acting as the connecting medium between bones without any
free surface, interosseous. White fibrous tissue enters into the construction of

joints under the form of ligament, in one situation constituting bands of various

breadth and thickness; in another, a layer which extends completely round the

joint, and is then called a capsular ligament. All the ligaments of joints are

composed of that variety of fibrous tissue termed white fibrous tissue; but in

some situations ligaments are found which consist of yellow fibrous tissue, for

example, the ligamenta subflava of the arches of the vertebral column. Adipose

tissue exists in variable quantity in relation with joints, where it performs, among
other oflSces, that of a valve or spring, which occupies any vacant space that may
be formed during the movements of the joint, and prevents the occurrence of a

vacuum in those cavities. This purpose of adipose tissue is exemplified in the

cushion of fat at the bottom of the acetabulum, and in the similar cushion behind

the ligamentum patellas. Synovial membrane constitutes the smooth and
polished lining of a joint, and contains the fluid termed synovia, by means of

which the adapted surfaces are enabled to move upon each other with ease and
freedom.
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Cartilage. — In the structure of joints, cartilage serves the double purposu

of a connecting and separating medium. In the former capacity possessing great

strength; in the latter, smoothness and elasticity. In reference to structure it

admits of classification into three kinds; true cartilage, reticular cartilage, and

fibrous cartilage.

True cartilage is composed of a semi-transparent homogeneous substance (hya-

line or vitreous substance, matrix) containing a number of minut^e cells (cartilage

Fig. 102

^"^ J) ^6lo^o

a portion of ARTicuLAn (true) cartilage from thohead of the fibula. The section is

made vertically to the surface, and magnified 155 times. It exhibits the appearance and

arrangement of the cells near the bone. The flexuous line to the left is the boundary of

the bone.

cells) dispersed at short intervals through its structure. The cells are oval,

oblong, or polyhedral in shape, and more or less flattened ; their membranous
envelop is thick and sometimes laminated, and they contain in their interior a

clear fluid, together with nuclei, oil-globules, and more or less granular matter.

Oartilage cells have an average measurement of y-^jj^th of an inch in long diame-

ter; they are sometimes isolated, sometimes grouped in pairs, and sometimes dis-

FiG. 103. Fig. 104.

Arrangement op the cells in

ARTICULAR CARTILAGE. The drawing

is made from the same section as

fig. 102, the part selected being mid-

way between the free surface of the

cartilage and the bone.

Arrangement op the cells in artictilar

CARTILAGE near to, and at its free surface. The

figure is drawn from the same section as the two

preceding. The edge to the right, where the

cells are most condensed, represents the free

surface. The cells exhibit th.e fusiform shape.

posed in a linear group of three or four. Near the bone they are larger than at

the surface, and in the latter situation are long and slender (fusiform) in form,

and arranged in rows having their long axes parallel with the plane of the surface.

True cartilage is pearl-white or bluish and opaline in colour, its intercellular sub-
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stance being semitransparent, and homogeneous or finely granular. These cha-

racters, however, are changed when it exhibits a tendency to ossify; in which

case the intercellular substance becomes fibrous and more or less opaque, its colour

yellowish, and the cells filled with a greater number of oil-globules than in its

natural state, The special chemical proximate principle of the matrix of car-

tilage is chondrine, its cells yielding gelatine.

The true cartilages are, the articular, costal, ensiform, thyroid, cricoid, aryte-

noid, tracheal, bronchial, nasal, meatus auris, pulley of the trochlearis muscle, and

temporary cartilage, or the cartilage of bone previously to ossification.

'

Reticular cartilage [or yellow cartilage] is composed of cells (yJooth of au

inch in diameter), sepajated from each other by an

opaque, fibrous, intercellular network, the breadth Fig. 105.

of the cells being considerably greater than that of the —v ,~.
^^ , -r^-

intercellular structure. The cells contain nuclei, granu- .-^ "^//^'i^ . J ',''•,

lar matter, and oil-globules, the latter in greater num- ^^ /-'??*'
'\ T^.

ber than in true cartilage ; the fibres are short, imper-
-"^^C^Cy '^\ '11

feet, loose in texture, and yellowish ; and chemically

there is an absence of chondrine. Instances of reticu-

lar cartilage are, the pinna, epiglottis, and Eustachian

tube.

Fibrous carh'/af/e is composed of an interlacement a portion of reticular

of fasciculi of white fibrous tissue, containing in its cartilage. The section is

meshes scattered groups of cartilage cells; and the made from the pinna, and

difference of density of different fibrous cartilage, is magnified 155 times.

referable to the greater or less abundance, and more
or less condensed state of the fibrous tissue. In some, as in interarticular car-

Fig. 106.

A PORTION OF FIBROUS CARTILAGE. The section is made from the symphysis pubis, and
magnified 155 times.

tilages, the fibrous element exists in a concentrated form, while in the interverte-

bral substance it is loose, and contains an abundance of areolar spaces.

Fibrous cartilages admit of arrangement into four groups : interarticular, stra-

tiform, interosseous, and free. Instances of interarticular fibrous cartiloge
(menisci) are those of the lower jaw, sternal and acromial end of the clavicle,

wrist, carpus, knee, to which may be added the fibrous cartilages of circumfer-
ence, glenoid, and cotyloid. The stratiform fibrous cartilages are such as form
a thin coating to the grooves on bone through which tendons play. The inter-

osseous fibrous cartilages are the intervertebral substances and symphysis pubis.
The firee fibrous cartilages are the tarsal cartilages of the eyelids.

The development of [permanent] cartilage is the same as that of cartilage of
bone [or temporary cartilage], the different forms of cartilage resulting from subse-
quent changes in the intercellular substance and cells. Thus in articular cartilage

the cells undergo the lowest degree of development, are very disproportionate to the

1 Page 45.
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intercellular substance, and the latter remains for the most part homogeneous.

In reticular curtilage the cells possess a more active growth, and surpass in bulk

the intercellular substance, while the latter assumes a fibrous character. In

fibrous cartilage, development is most energetic in the intercellular substance;

this is converted into fasciculi of fibrous tissue, while the interspaces are filled

with cells and imperfect fibrous tissue in every stage of development.

Fibrous tissue is one of the most generally distributed of all the animal

tissues ; it is composed oifibres of extreme minuteness, and presents itself under

two elementary forms; namely, white fibrous tissue, and yellow fibrous or elastic

tissue.

In whiteJihroiis tissue (connective tissue), the fibres are cylindrical, exceedingly

minute (about 7-5^00*^^ ^^ ^° '"°'^ ^^ diameter), transparent and undulating;

they are collected into small fasciculi (from
3
^Lyth to jo^oo*^^ ^^ ^^ inch), and

these latter form larger fasciculi, which, according to

their arrangement, give rise to the production of thin

laminae, membranes, ligamentous bands, and tendi-

nous cords. The connecting medium of the fibres in

the formation of the primitive fasciculi is a transpa-

rent, structureless, in terfibrous substance or blastema,

to which in most situations are added numerous
minute dark filaments of elastic tissue. The elastic

filaments are sometimes wound spirally round the fas-

ciculi, or interlace with their separate fibres; at

other times they are variously twisted, and run

parallel with the fasciculi. The fasciculi are con-

nected and held together in the formation of mem-
branes and cords by loose fibres interwoven between

them, or by mutual interlacement. White fibrous

tissue is converted by boiling into gelatine.

Examples of white fibrous tissue are met with in

three principal forms; namely, membrane, ligament,

and tendon.

The memhranousform of white fibrous tissue is seen

in the common connecting medium of the body, namely,

cellular membrane, fibro-cellular, cellular, areolar, or

filamentous tissue, in which the membrane is ex-

tremely thin, and disposed in laminae, bands, or

threads, leaving interstices of various size between

them. It exhibits two principal forms, in one of

which it is lax, and serves to connect organs or parts of organs, or to establish a

medium of separation between them ; in the other it constitutes the condensed

covering of various organs, as the periosteum, perichondrium, capsulae propriae

of glands, membranes of the brain, sclerotic coat of the eyeball, pericardium,

fasciae; sheaths of muscles, tendons, vessels, nerves, and ducts; sheaths of the

erectile organs, serous membrane, and the corium of the dermal and mucous
membrane.

Ligci'ment is the name given to those bands of various breadth and thickness

which retain the articular ends of bones in contact in the construction of joints.

They are glistening, but slightly elastic, and composed of fasciculi of fibrous tissue

ranged in a parallel direction side by side, or in some situations interwoven with

each other. The fasciculi are held together by separate fibres, by fine elastic

fibres, and by areolar tissue.

Tendon is the collection of parallel fasciculi of fibrous tissue, by means of which

muscles are attached to bones. They are constructed on the same principle as

ligaments, are usually rounded in their figure, but in some instances are spread

White yiBROUs tissue :
—

1, .3, 4, 5. Various wavy ap-

l>earanees which the tissue

exhibits when not stretched.

2. Straight appearance of the

tissue when strttched. Mag-
nified 320 times].
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[Fig. 108.

out so as to assume a membranous form. In the latter state they are called

aponeuroses.

Yellow Jihrous tissue, or elastic tissue, enters very generally into the structure
of tissues and organs in which the property of elasticity is an important quality,
and serves the additional purpose of binding structures

together. As an elastic and binding element it is pre-

sent in the common cellular tissue and superficial fascia,

in the fascial sheaths of muscles, in the fibrous capsules

of difi"erent organs, as of the spleen, in the corium of the

skin, in serous and mucous membranes, in the coats pf

bloodvessels and ducts; and, in certain situations is the

sole tissue present, as in the ligamenta subflava, chordse

vocales, thyro-epiglottic ligament, crico-thyroidean mem-
brane, the membranous layers connecting the cartilaginous

rings of the trachea and bronchial tubes, the ligamentum
nuchse, and ligamentum suspensorium penis. It is also

met with around some parts of the alimentary canal, as

the oesophagus, cardia, and anus, and around the male
and female urethra.

The fibres of elastic tissue are cylindrical or flattened,

brittle, colorless when single but yellowish in an aggre-

gated form, elastic, admitting of being stretched to double

their length, and returning to their original size, and va-

riable in dimensions, ranging from extreme fineness to a

considerable breadth. They present themselves, there-

fore, in the two forms of Jin e and coarse, and are distri-

buted among the textures of the body either as single and
isolated filaments or as 2i network.

Isolated elastic fibres of extreme fineness are met with

coiled around or entwined among the fasciculi of areolar

tissue, holding them together, and have received the name
of nuclear fibres, from their supposed origin in the nuclei

(if the formative cells. There seems, however, to be no
reason for the belief of their origin being diff'erent from that of other primitive

tissues, namely, from cells.

The elastic network formed by these fibres may be extremely fine and delicate,

as in thin membranes; or it may be coarser, as in the various ligamentous bands

composed of this tissue; or it may be spread out like a membrane, the interstices

forming but a small part of its extent, as in the fienestra ted meinbvane of the arte-

ries. In the construction of yellow elastic ligaments, the fibres communicate with

each other by means of short oblique bands, which unite with adjoining fibres at

acute or obtuse angles without any enlargement of the fibres with which they are

joined. This circumstance has given rise to the idea of the fibres giving oft"

branches, an expression derived from the division of bloodvessels, and another

term borrowed from the same source has been applied to their communication

with each other, namely, inosculation ; but both these expressions in their literal

meaning are incorrect. When yellow fibrous tissue is cut or torn, the fibres, in

consequence of their elasticity, become clubbed and curved at the extremity, a

special character of this tissue.

Adipose tissue is composed of minute cells, aggregated together in clusters

of various size within the areolae of common cellular [areolar'] tissue. The cells

of adipose tissue are identical in manner of formation with other cells, being

developed around nuclei, and increasing in size by the formation of fluid in their

interior. In adipose cells, this fluid, instead of being albuminous as in other

cells, is oleaginous, the oil at first appearing in separate globules, which subse-

quently coalesce into a single drop. The size of adipose cells at their full deve-

Yellow fibrous tis-

sue, showing the early

and branched disposition

of its fibrillte, their defi-

nite outline, and abrupt

mode of fracture. At

1, the structure is not dis-

turbed as in the rest of

the specimen. Magnified

;^20 diameters.]
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loptnent is about -^o^^ ^^ ^° '^^^^ ^" diameter ; when isolated they are globular

in form, but are hexagonal or polyhedral when compressed. They arc perfectly

transparent, the cell-membrane being structureless, and their nucleus disappearing

as they attain their full size. [Each fat-cell is surrounded by a loop or loops of

capillary vessels.]

[Fig. 109. [Fig. 110.

Fat yesicles, assuming the polyhedral

form from pressure against one another.

The capillary vessels are not represented.

—From the omentum: magnified about 300

diameters.]

Tesselated epithelium of serous

JiEMBRANE. a. A fold showing the thick-

ness of the cells at its dark edges, b. One

of the nuclei, c. Line of junction of two

cells. Magnified 300 diameters.]

Synovial membrane is a thin membranous layer, investing the articular

extremities of bones, and the [internal] surface of the ligaments which surround

and enter into the composition of a joint. It resembles the serous membranes in

being a shut sac (capsula synovialis), and secretes a transparent and viscous

fluid, which is named synovia. Synovia is an alkaline secretion, containing

albumen and mucus, the albumen being coagulable at a boiling temperature. In

some joints the synovial membrane is pressed into the articular cavity by a

cushion of fat : this mass was called by Havers the synovial gland, from an idea

of its being the source of the synovia; it is found in the hip and knee joint. In

the knee, moreover, the synovial membrane forms folds, which are improperly

named ligaments, as the mucous and alar ligaments, the two latter being an appen-

dage to the cushion of fat. Besides the synovial membranes entering into the

composition of joints, there are numerous smaller sacs of a similar kind interposed

between surfaces which move upon each other so as to cause friction ; they are

often associated with the articulations. These are the hursse mucosss; they are

shut sacs, analogous in structure to synovial membranes, and secreting a similar

synovial fluid.

The epithelium of synovial membrane is of the kind termed tesselated or pave-

ment epifhelium ; it is developed in the same manner as the epithelium of other

free surfaces, but presents only a single stratum of cells.

ARTICULATIONS,

The joints may be arranged, according to a natural division, into those of the

trunk, those of the upper extremity, and those of the lower extremity.
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LIGAMENTS OP THE TRUNK.
The articulations of the trunk are divisible into ten groups, namely,

1. Of the vertebral column.

2. Of the atlas, with the occipital bone.

3. Of the axis, with the occipital bone.

4. Of the atlas, with the axis.

5. Of the lower jaw.

6. Of the ribs, with the vertebrae.

7. Of the ribs, with the sternum, and with each other.

8. Of the sternum.

9. Of the vertebral column, with the pelvis.

10. Of the pelvis.

1. Articulation of the Yertehral column. The ligaments connecting together

the different pieces of the vertebral column, admit of the same arrangement as

the vertebrae themselves. Thus the lisraments

Of the bodies, are the

Of the arches.

Of the articular processes,

Of the spinous j^rocisses,

Of the t7'ansverse processes.

Anterior common ligament.

Posterior common ligament.

Intervertebral substance

Ligamenta subflava.

Capsular ligaments,

Synovial membranes.

Interspinous,

Supraspinous.

Intertransverse.

Fig. 111.

I

Bodies. — The Ante^-ior common ligament (fascia longitudinahs anterior} i?

a broad and riband-like band of ligamentous fibres, extending along the front

surface of the vertebral column, from the

axis to the sacrum. It is intimately con-

nected with the intervertebral substance,

and less closely with the bodies of the

vertebrae. In the dorsal region it is

thicker than in the cervical and lumbar,

and consists of a median and two lateral

portions, separated from each other by a

series of openings for the passage of ves-

sels. The ligament is composed of

fibres ofvarious length closely interwoven

with each other; the deeper and shorter

crossing the intervertebral.substance from

one vertebra to the next; the superficial

and longer fibres crossing three or four

vertebrae.

The anterior common ligament is in

relation by its posterior or vertehral stir-

face, with the intervertebral substance,

bodies of the vertebrae, and vessels,

principally veins, which separate its cen-

tral from its lateral portions. By its anterior or visceral surface it is in relation,

in the neck, with the longus colli muscles, pharynx and oesophagus; in the tho-

racic region, with the aorta, venae azygos, and thoracic duct ; in the lumbar

ANTEKIOR LIGAlfENTS OF THE VERTEBRAE,

AND LIGAMENTS OP THE RIBS. 1. Anterior

common ligament. 2. Anterior costo-verte-

bral or stellate ligament. 3. Anterior costo-

transverse ligament. 4. Interarticular liga-

ment connecting the head of the rib to the

intervertebral substance, and separating the

two synovial membranes of this articulation.
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Fig. 112.

reo'ion, with the aorta, right renal artery, right lumbar arteries, arteria sacra

media, vena cava inferior, left lumbar veins, recepta-

culum chyli, commencement of the thoracic duct, and

tendons of the diaphragm, with the fibres of which the

ligamentous fibres interlace.

The Posterior common ligament (fascia longitudi-

nalis posterior) lies on the posterior surface of the

bodies of the vertebrae, and extends from the axis to

the sacrum [having a regular festooned appearance].

It is broad opposite the intervertebral substance, to

which it is closely adherent; narrow and thick over

the bodies of the vertebrae, from which it is separated

by the veins of the base of each vertebra ; and com-

posed, like the anterior ligament of shorter and longer

fibres, arranged in a similar manner. It is broader

above than below, the reverse of the anterior common
ligament.

The posterior common ligament is in relation by it«

anterior surface, with the intervertebral substance,

bodies of the vertebrae, and venae basiura vertebrarum
;

by its posterior surface, with the dura mater of the

spinal cord, some loose cellular tissue and numerous
small veins being interposed.

The Intervertchral substance (ligamentum interver-

tebrale) is a lenticular disk of fibrous cartilage, inter-

posed between the bodies of the vertebrje from the axis
show (3) the posterior com- iq tbe sacrum, and retaining them firmly in connexion
mon ligament. Part of one

^jtjj g^ch other. It varies in thickness in diff"crent
of the openings in the poste- p^^s of the column, and at different points of the same
rior surface of the vertebra,

^j^j, ^^^^ thickest in the lumbar region, deepest in
!or the transmission of the r. ' . ,, . , -, ,

,
. ° i i i • i •

iront in the cervical and lumbar region, and behind in

the dorsal region ; and contributes to the formation of

the natural curves of the vertebral column. The
aggregate thickness of the intervertebral substance has
been estimated at one-fourth that of the entire verte-

bral column, exclusive of the sacrum and coccyx.

[FiG. 113. [Fig. 114.

A POSTERIOR VIEW OF THU

BODIES OP THREE DORSAL

VKltTEBR.'E, CONNECTED BV

1, 1, THEIR INTERVERTEBRAL

SUBSTANCE. — The lamina

(2, 2) have been sawn through

near the bodies of the verte-

brse, and the arches and pro-

cesses removed, in order to

vena basis vertebrae, is seen

(It 4, by the side of the nar-

row and unattached portion

of the ligament.

A LUMBAR VERTEBRA, WITH A
HORIZONTAL SECTION OP INTERVER-

TEBRAL SUBSTANCE ABOVE IT. At

the circumference (1, 1) the concen-

tric arrangement of the layers of the

latter is shown, and in the middle

'2) the Dulpy substance is indicated.]

A VERTICAL SECTION OF TWO VERTEBRA, AND THE

SUBSTANCE INTERPOSED BETWEEN THEIR BODIES.

The direction of the layers of the intervertebral

substance is displayed. 1, 1. Layers curved out-

wards. 2, 2. Those curved inwards. 3. Pulpy

substance in the middle.]
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When the intervertebral substance is bisected either horizontally or vertically,

it is seen to be composed of a series of [concentric] layers of dense fibrous tissue,

separated by interstices filled with the softer kind. The central part of each

intervertebral disk is wholly made up of this softer fibrous cartilage, which has

the appearance of a pulp, and is so elastic as to rise above the level of the section

as soon as its division is completed. Examined from the exterior, the layers are

found to consist of fibres passing obliquely between the two vertebrae, in one

layer passing from left to right, in the next from right to left, alternating in each

successive layer.

Arches.— The liyamenta subflava are two thin planes of yellow fibrous

tissue, situated between the arches of the vertebrae, from the axis to the sacrum.

From the imbricated position of the laminae,.

they are attached to the posterior surface of the ^^^- H^.

[arch of the] vertebra below, and the anterior

surface of the arch of the vertebra above, being

separated from each other at the middle line by

a slight interspace. They counteract, by their

elasticity, the eflPorts of the flexor muscles of

the trunk; and, preserving the upright posi-

tion of the spine, limit the expenditure of

muscular force. They are" longest in the cer-

vical and thickest in the lumbar region.

The ligamenta subflava are in relation by
both surfaces with the meningo-rachidian veins,

and, internally, are separated from the dura

mater of the spinal cord by those veins and
1 11 1 IT i.- Internal view of the arches op

some loose cellular and adipose tissue.
,

.

A mi !• 1 THREE VERTEBRAE. To obtain this
Articular processes.— The ligaments . ,, , • . , a- ^ ^

„ . , p 1 1
^'1^^"*' ^"^ laminae have been dividea

of the articular processes of the vertebras through their pedicles, l. One of the

(hgamenta processuum obliquorum) are thin ligamenta subflava. 2. The capsular

capsules of ligamentous fibres which sur- lio-ament of one side.

round and inclose the synovial membrane

;

the latter being looser in the cervical than in the other regions of the spine.

Spinous processes.— The interspinous ligaments (membrana interspinalis),

thin and membranous, are extended between the spinous processes in the dorsal

and lumbar region ; being thickest in the latter. They are in relation with the

multifidus spinas muscle at each side.

The Supraspinous ligament (ligamenta apicum, fig. 124) is a strong, fibrous

cord, extending from the apex of the spinous process of the last cervical vertebra

to the sacrum, and attached to each spinous process in its course. Like the ante-

rior and posterior common ligaments, it is composed of fibres of unequal length,

the deeper fibres passing from one vertebra to the nest, the superficial fibres

extending over several spinous processes. It is thickest in the lumbar region.

The continuation of this ligament upwards to the tuberosity of the occipital bone,

constitutes the rudimentary ligamentum nuchas of man. The latter is strength-

ened, as in animals, by a thin slip from the spinous process of each cervical

vertebra.

Transverse processes The intertransverse ligaments, thin and membra-
nous, are found, only, between the transverse processes of the lower dorsal

vertebrae.

2. Articulation of tlie Atlas with the Occipital hone.— The ligaments of thia

articulation are seven in number :

Two anterior occipito-atloid, [Two] lateral occipito-atloid,

Posterior occipito-atloid, Two capsular.



140 LIGAMENTS OP THE VERTEBRAL COLUMN.

Fig. 116.

Of tlie two anterior ligaments, one is a rounded cord, situated in tlie middle

line, and superficially to the other; it is attached above to the basilar process of

Anteuiou view of the ligaments connecting the

ATLAS, AXIS AND OCCIPITAL BONE. A transverse section

has been carried through the base of the skull, dividing

the basilar process of the occipital bone and the petrous

portion of the temporal bones. 1. Anterior round occi-

pito-atloid ligament. 2. Anterior broad occipito-atloid

ligament. 3. Commencement of the anterior common
ligament. 4. Anterior atlo-axoid ligament, continuous

inferiorly with the commencement of the anterior com-

mon ligament. 5. One of the atlo-axoid capsular liga-

ments; that on the opposite side has been removed, to

show the apprdsimated surfaces of the articular pro-

cesses (6). 7. One of the occipito-atloid capsular liga-

ments. The most external of these fibres constitute

the lateral occipito-atloid ligament.

the occipital bone ; below, to the anterior tubercle of the atlas. The deeper liga-

ment is a hroad membranous layer, attached above to the margin of the occipital

foramen, between the two condyles; and below, to the whole length of the ante-

rior arch of the atlas. It is in relation in front with the recti antici minores,

behind with the odontoid ligaments.

The 2'>osterior ligament is thin and membranous ; attached above to the margin

of the occipital foramen, between the two condyles ; and below, to the posterior

arch of the atlas. It is closely adherent to

the dura mater, by its inner surface ; and
forms a ligamentous arch at each side, for

the passage of the vertebral artery and first

cervical nerve. It is in relation posteriorly

with the recti postici minores and obliqui

superiores.

The lateral ligaments are strong fasciculi

of ligamentous fibres, attached below to the

base of the transverse process of the atlas at

each side ; and above, to the transverse pro-

cess of the occipital bone. With the assist-

ance of a ligamentous expansion derived from

ATLoiD, and ATLO-AXOID ARTICULATIONS, the Vaginal process of the temporal bone,

1. Atlas. 2. Axis. 3. Posterior liga- these ligaments form a strong sheath around
ment of the occipito-atloid articulation, tlie vessels and nerves which pass through
' ' Capsular and lateral ligaments of ^^^ carotid and jugular foramen.

articulation. 5. Posterior ligament The ra^SM^or %ame«fe (condylo-atloidea)

are the thin and loose ligamentous capsules

which surround the synovial membranes of

the articulations between the condyles of the

occipital bone and the superior articular

processes of the atlas. The ligamentous

fibres are most numerous on the anterior and external part of the articulation.

The movements taking place between the cranium and atlas, are those of flexion

and erection, giving rise to the forward nodding of the head. When this motion

is increased to any extent, the whole of the cervical region concurs in its production.

Fig. 117.

Posteriou ligaments op the occipito-

4, 4
this

of the atlo-axoid articulation. 6, 6. Its

capsular ligaments. 7. The first pair of

ligamenta subflava; passing between the

axis and third cervical vertebra. 8,8. Cap-

sular ligaments of those vertebrae.

3. Artictdation of the Axis with the Occipital hone.— The ligaments of this

Tticulation are three in number,

Occipito-axoid, Two odontoid.
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Fig. 118.

The occipito-axoid ligameyit (apparatus ligamentosus colli) is a broad and

strong band, which covers in the odontoid process and its ligaments. It ia

attached below to the body of the axis,

where it is continuous with the poste-

rior common ligament; superiorly it is

inserteji by a bioad expansion, into the

basilar groove of the occipital bone. It

is firmly connected opposite the body
of the axis, with the dura mater; and

is sometimes described as consisting of

a central and two lateral portions.

The odontoid ligaments (alaria) are

two short and thick fasciculi, which
pass outwards from the apex of the

odontoid process, to the sides of the

occipital foramen and condyles, A
third and smaller fasciculus (ligamen-

mentum dentis suspensorium) pro-

ceeds from the apex of the odontoid

process to the anterior margin of the

foramen magnum.
These ligaments serve to limit the

extent to which rotation of the head

can be carried, hence they are termed

check [or moderator'] ligaments.

Upper part op the vertebral canal,

opened from behind in order to show the

occiPi'TO-AxoiD LIGAMENT. 1. Basilar portion

of"the sphenoid bone. 2. Section of the occipi-

tal bone. 3. Atlas, its posterior arcli removed.

4. Axis, posterior arch removed^ 5. Occipito-

axoid ligament, rendered prominent at its mid-

dle by the projection of the odontoid process.

6. Lateral and capsular ligament of the occipito-

atloid articulation. 7. Capsular ligament of the

articular process of the atlas and axis.

Fig. 119.

4. Articidation of tlie Atlas with the Axis.— The ligaments of this articulation

a.VG Jive in number,

—

Anterior atlo-axoid,

Posterior atlo-axoid,

Two capsular,

Transverse.

The anterior ligament consists of liga-

mentous fibres, which pass from the an-

terior tubercle and arch of the atlas to

the base of the odontoid process and
body of the axis, where they are con-

tinuous with the commencement of the

anterior common ligament.

The posterior ligament is a thin,

membranous layer, passing between the
'^he p^osterioTpar'rof' th7occipitarb~on7has

posterior arch of the atlas and the lami- ^^^^ sawn away, and the arches of the atlas

nse 01 the axis. and axis removed. 1. Superior part of the oc-

The capsular ligaments surround the cipito-axoid ligament, which has been cut

articular processes of the atlas and axis; away in order to show the ligaments beneath,

they are loose, to permit of the free 2. Transverse ligament of the atlas. 3, 4. As-

POSTERIOR VIEW OF THE LIGAMENTS CONNECT-

ING THE ATLAS, AXIS, AND OCCIPITAL BONE.

movement which subsists between these

vertebrae. The ligamentous fibres are

most numerous on the outer and anterior

part of the articulation ; and the syno-

vial membrane usually communicates with

the synovial cavity between the trans-

verse ligament and odontoid process.

The transverse ligament is a strong ligamentous band, which arches across)

the area of the ring of the atlas from a rough tubercle on the inner surface of one

cending and descending slips of the transverse

ligament, which have obtained for it the title

of cruciform ligament. 5. One of the odontoid

ligaments ; the fellow ligament is seen on the

the opposite side. 6. One of the occipito-atloid

capsular ligaments. 7. One of the atlo-axoid

capsular ligaments.
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articular process to a corresponding tubercle on the other; and serves to retain

the odontoid process of the axis, in connexion with the anterior arch of the atlas.

As it crosses the neck of the odontoid process, some fibres are sent downwards to

be attached to the body of the axis, and others pass upwards to be inserted into

the basilar process of the occipital bone ; hence the ligament has a cross-like

appearance, and is termed cruciform. A synovial membrane is situated between

the transverse ligament and odontoid process; and another between tliat process

and the anterior arch of the atlas.

Actions. — It is the peculiar disposition of the transverse ligament in relation

to the odontoid process, that enables the atlas, and with it the entire cranium, to

rotate upon the axis ; the perfect freedom of movement between these bones being

insured by the two synovial membranes. The lower part of the ring formed by
the transverse ligament with the atlas, is smaller than the upper, while the sum-

mit of the odontoid process is larger than its base ; hence the process is retained

in its place by the transverse ligament, when the other ligaments are cut through.

The extent to which rotation of the head upon the axis can be carried, is

determined by the odontoid or check ligaments. The odontoid process with its

ligaments is covered in by the occipito-axoid ligament.

5. Articulation of tlie Loioer Jaxo. — [This articulation is formed, at each side,

by one of the condyles of the inferior maxillary bone below, and the anterior

part of the glenoid cavity, and the inferior or articular root of the zygoma of the

corresponding temporal bone above.] The lower jaw has properly but one

ligament, the external lateral; the ligaments usually described are three in

number; to which may be added, as appertaining to the mechanism of the joint,

an interarticular fibrous cartilage and two synovial membranes, thus :
—

External lateral, ^ Capsular,

Internal lateral, Interarticular fibrous cartilage.

Two synovial membranes.

The external lateral ligament is a short and thick band of fibres, passing

obliquely backwards from the tubercle of the zygoma, to the external surface

of the neck of the lower jaw. It is in

relation externall}', with the integument

of the face; internally, with the two syn-

ovial membranes of the articulation and

the interarticular cartilage. The external

lateral ligament acts conjointly with its

fellow of the opposite condyle in the move-
ments of the jaw.

The internal lateral ligament (spheno-

maxillary) has no connexion with the ar-

ticulation of the lower jaw, and is, there-

fore, incorrectly named ; it is a thin apo-

neurotic expansion, extending from the ex-

tremity of the spinous process of the sphe-

noid bone to the margin of the dental fora-

men ; and is pierced at its insertion by the

mylo-hyoidean nerve.

Between the internal lateral ligament and

neck of the jaw is a triangular space, in

which are situated the internal maxillary

artery, auriculo-temporal nerve, inferior

dental artery and nerve, and part of the external pterygoid muscle; internally

the ligament is in relation with the internal pterygoid muscle.

The capsular ligament (membrana maxillae articularis) consists of numerous

Fig. 120.

External view of the articula-

tion OP THE LOWER JAW. 1. Zygomatic

arch. 2. Tubercle of the zygoma.

3. Ramus of the lower jaw. 4. Mas-

toid portion of the temporal bone.

h. External lateral ligament. 6. Stylo-

maxillary ligament.
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Tnteknal view of the articulation of the

LOWER JAW. 1. Section through the petrous

portion of the temporal bone and spinous pro-

cess of the sphenoid. 2. Internal surface ol

the ramus, and body of the lower jaw.' 3. Cap-

sular ligament. 4. Internal lateral ligament.

5. A small interval at its insertion through

which the mylo-hyoidean nerve passes. 6. Sty-

lo-maxillary ligament, a process of the deep

cervical fascia.

Fig. 122.

irregular ligamentous fibres, which pass from the edge of the glenoid cavity to the

neck of the lower jaw, and surround the articulation; on the inner side of the

joint they form a pretty strona; fasci-

culus.
^

Fig. 121.

The interarticular fibrous cartilage

(cartilago intermedia) is a thin oval

plate, thicker at the edges than in the

centre, placed horizontally between the

head of the condyle of the lower jaw

and the glenoid cavity. It is connected

by its outer border with the external

lateral ligament, and receives in front

some fibres of insertion of the external

pterygoid muscle. It divides the joint

into two cavities, one being above, the

other below the cartilage; but it is oc-

casionally incomplete in the centre.

The synovial memhranes are situ-

ated, one above, the other below the

fibrous cartilage, the former being the

larger of the two. When the fibrous

cartilage is perforate, the synovial mem-
branes communicate.

Besides the lower jaw, there are

several other joints provided with a complete interarticular cartilage, and, con-

sequently, with two synovial membranes ; they are, the steimo-clavi'cular, acro-

mio-davicidar, and the artirulatioii of the

vlna with the cuneiform, hone. The in-

terarticular fibrous cartilages of the knee-

joint are partial, and there is but one syno-

vial membrane.
The articulations of the heads of the

ribs with the vertebree have two synovial

membranes separated by an interarticular

ligament without fibrous cartilage.

Connected with the lower jaw, though
not with the joint, is the stylo-maxillary

ligament, a process of the deep cervical

fascia extended between the point of the

styloid process and the angle of the jaw.

It is attached to the jaw between the in-

sertions of the masseter and internal ptery-

goid muscle, and separates the parotid from

the submaxillary gland.

Actions.— The movements of the lower

jaw are depression, by which the mouth is

opened, elevation, by which it is closed ; a

forward and backward movement, and a 6. An interarticular fibro-cartilage, removed

movement from side to side. from the joint, in order to show its oval

In the movement of depression the in- and concave form; it is seen from below.

terarticular cartilage glides forwards on the

erainentia articularis, carrying with it the condyle. If this movement be carried

too far, the superior synovial membrane is ruptured, and dislocation of the fibro-

cartilage with its condyle into the zj'gomatic fossa occurs. In elevation the

fibrous cartilage and condyle are returned to their original position. The forioard
and backward movement is a gliding of the fibro-cartilage on the glenoid articular

In this sketch a section has been

MAUE through THE JOINT TO SHOW THE

POSITION OF THE INTERARTICULAR FIBRO-

OARTiLAGE, and the manner of its adaptation

to the articulating surfaces. 1. Glenoid

fossa. 2. Eminentia articularis. 3. Inter-

articular fibro-cartilage. 4. Superior syno-

vial cavity. 5. Inferior synovial cavity.
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surface, in the antero-posterior direction ; and the movement from side to side, in

the lateral direction.

6. Articulation of the Ribs loith the Vertebras. — The ligaments of these

articulations are remarkable for their strength, being in fact so sti'ong as to render

dislocation impossible ; the neck of the rib must break before displacement could

occur; they are divisible into two groups : — 1. Those connecting the head of
the rib with the bodies of the vertebrse ; and, 2. Those connecting the neck and

tubercle of the rib with the transverse processes.

1st Group.

Anterior costo vertebral or stellate,

Capsular,

Interarticular ligament,

Two synovial membranes.

2d Group.

Anterior costo-transverse.

Middle costo-transverse.

Posterior costo-transverse.

The anterior costo-vertebral ov stellate ligament (lig. capituli costarum, fig. Ill)
consists of three short bands of ligamentous fibres which radiate from the ante-

rior part of the head of the rib. The superior band passes upwards to be

attached to the vertebra above; the middle fasciculus is attached to the interver-

tebral substance ; the inferior, to the vertebra below.

In the first, eleventh, and twelfth rib, the three fasciculi are attached to the

body of the corresponding vertebra.

The capsular ligament is a thin layer of ligamentous fibres surrounding the

joint in the interval left by the anterior ligament; it is thickest above and below
the articulation, and protects the synovial membranes.

The interarticidar ligament is a thin band which passes between the sharp

crest on the head of the rib and the intervertebral substance. It divides the

joint into two cavities, each being furnished with a separate synovial membrane

[Fig. 123. Fig. 124.

The bodies of three dorsal verte-

bra, CONNECTED BY THEIR INTERVERTE-

BRAL SUBSTANCES, "WITH TWO RIBS, IN SITU.

1, 1. The anterior common vertebral liga-

ment; the figures are opposite the inter-

vertebral substances. 2, 2. Anterior costo-

vertebral or stellate ligament. 3. Anterior

costo-transverse ligament. The position of

the two synovial membranes of the head of

the rib are indicated, and the articular facet

on one transverse process is shown.]

Posterior view of part op the tho-

racic PORTION OF the VERTEBRAL COLUMN,

SHOWING THE LIGAMENTS CONNECTING THE

VERTEBRA WITH EACH OTHER, AND THE RIBS

WITH THE vertebRjE. 1, 1. Supraspinous

ligament. 2,2,2. Ligamenta subflava, con-

necting the laminae. 3. Anterior costo-

transverse ligament. 4. Posterior costo-

transverse ligaments.

The first, eleventh, and twelfth rib have no interarticular ligament, and conse-

quently but one synovial membrane.
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Section of one-half of the body, and one trans-

verse PROCESS OP a dorsal vertebra, and of part of

A RIB, IN situ, to show the interosseous or middle costo-

transverse ligament. 1. Transverse process. 2. Neck •

of the rib.— The middle costo-transverse ligament is

seen between them. 3. The synovial membrane between

the tubercle of the rib and the articular facet of the

transverse process.]

The anferior costo-transverse ligament (lig. transversarium internum) is a
broad hand composed of two fasciculi, which ascend from the crest-like rida;e on
the neck of the rib, to the transverse process immediately above. This ligament
separates the anterior from the dorsal branch of the intercostal- nerve.

The middle costo-transverse ligament (lig. cervicis externum) is a strono-

interosseous ligament passing directly between the posterior surface of the neck
of the rib, and the transverse process against which it rests. It is absent in the
first and two inferior ribs.

The posterior costo-trans- [Fig. 125.

verse ligament (lig. t;-ans- 3

versarium externum) is a

small but strong fasciculus,

passing obliquely from the tu-

bercle of the rib to the apex
of the transverse process. The
articulation between the tuber-

cle of the rib and the trans-

verse process is provided with

a small synovial membrane.
There is no anterior costo-

transverse ligament to the first

or last rib; and only rudimen-

tary posterior costo-transverse

ligaments to the eleventh and
twelfth rib. Several accessory

bands (ligamenta accessorial are found passing between the transverse processes

and the ribs ; a broad band of this kind connects the last rib with the transverse

process of the first or second lumbar vertebra.

Actions. — The movements permitted by the articulations of the ribs are

uptvards, downicards, and slightly forwards and haclcwards ; the movement
increasing in extent from the head to the extremity of the rib. The forward

and backward movement is trifling in the seven superior, but greater in the infe-

rior ribs; the eleventh and twelfth are very movable.

7. Articidation of the Rihs with the Sternum, and ivith each other. — The
ligaments of the costo-sternal articulations are—

Anterior costo-sternal, Superior costo-sternal,

Posterior costo-sternal. Inferior costo-sternal,

Synovial membranes.

The anterior costo-sternal ligament (lig. costo-sternale radiatum) is a thin

band of ligamentous fibres, passing in a radiated direction from the extremity of

the costal cartilage to the anterior surface of the sternum, and intermingling its

fibres with those of the ligament of the opposite side, and with the tendinous
fibres of origin of the pectoralis major muscle.

The posterior costo-sternal ligament, much smaller than the anterior, consists

of a thin fasciculus of fibres, situated on the posterior surface of the articulation.

The superior and inferior costo-sternal ligaments are narrow fasciculi corre-

sponding with the breadth of the cartilage, and connecting its superior and infe-

rior border with the side of-the sternum.

The synpvia.l membrane is absent in the articulation of the first rib, its car-

tilage being usually adherent to the sternum; that of the second rib has an inter-

articular ligament, with two synovial membranes ; the synovial membranes of
the other costal cartilages are single.

The sixth and seventh ribs have several fasciculi of strong ligamentous fibres,

passing from the extremity of their cartilages to the anterior surface of the ensi »

10
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[Fia.ll>B. [Fio. 127.

COSTO-STERNAL ARTICULATIONS, ETC. :

ANTERIOR VIEW. 1 to 10. The ten superior

ribs. 11. Clavicle. 12. Manubrium sterni.

1.3. Body of sternum. 14. Ensiform car-

tilage. 15, 15. Anterior costo-sternal liga-

ments. 16. Superior costo-sternal liga-

ment. 17. Inferior costo-sternal ligament.

Fig. 13 rests upon the middle of the ante-

rior sternal ligament. IS, 18. Aponeurotic

laminae of the external intercostal muscles.

19. Costo-clavicnlar or rhomboid ligament.

20. Anterior sterno-olavicular ligament.

21. 21. Ligaments uniting the cartilages of

the false ribs.]

COSTO-STERNAI, ARTICULATIONS, ETC. :

POSTERIOR VIEW. 1 to 10. The ten supe-

rior ribs. 11. Clavicle. 12. Manubrium
sterni. 13. Body of sternum. 14. Ensi-

form cartilage. 15, 15. Posterior costo-

sternal ligaments. 16. Superior costo-

sternal ligament. 17. Inferior costo-ster-

nal ligament. Fig. 13 rests upon the

middle of the posterior sternal ligament.

18, 18. Aponeurotic laminae of the exte-

rior intercostal muscles. 19. Costo-elavi-

cular or rhomboid ligament. 20. Posterior

sterno-clavicular ligament.]

form cartilaiire, which latter they are intended to support. They are naraed the

rosto-a-yplioid ligaments.

[Fig. 128. Section of sternum, clavicle, and' costal

CARTILAGES, showing the spongy character of

the sternum ; the sterno-clavicular articula-

tion ; and the articulations of the costal carti-

lages, with each other, with the sternum, and

with the ribs. 1 to 10. The ten superior ribs.

1 to 4 shows the mode of union between the

costal cartilages and the ribs. 11. Clavicle.

12. Manubrium sterni. 13. Body of sternum.

14. Ensiform cartilage. 15. Superior synovial

membrane of sterno-clavicular joint. 16. Inter-

articular cartilage of same. 17. Inferior sy-

novial membrane of same. 18, 18. Aponeurotic

laminae of external intercostal muscles. 19. Cos-

to-elavicular or rhomboid ligament. 20 to 21.

Articulations of costal cartilages with each other,

showing the synovial membranes. 22. A second

articulation which sometimes occurs between the

si.xth and seventh cartilages. 23. Ligamentous

fibres connecting the extremities of the ninth and

tenth cartilages.]
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The sixtli, seventh, and eighth, and sometimes t\ie fifth and the ninth costa]

cartilages, have articulations with each other, and a synovial membrane at each

articulation. They are connected by ligamentous fibres, (Jigamenta corruscantia),

which pass from one cartilage to the other, external and internal ligaments.

The ninth and tenth are connected at their extremity by ligamentous fibres, but
have no synovial membrane.

Actions.— The movements of the costo-sternal articulations are very trifling,

being limited to a slight degree of sliding motion. The first rib is the least, the

second the most movable.

[The costal cartilages are immovably united by their outer extremities to the

anterior extremities of the ribs, which are excavated to receive them. The only

bond of union between them, is periosteum.]

8. Articulation of the Sternum.— The pieces of the sternum are connected

by means of a thin plate of interosseous cartilage placed between each, and by an

anterior and posterior ligament (memhrana ossium sterni). The fibres of the

anterior sternal ligament are longitudinal in direction, but so blended with the

anterior costo-sternal ligaments and tendinous fibres of origin of the pectoral mus-
cles, as scarcely to be distinguished as a distinct ligament. The posterior sternal

ligament is a broad smooth plane of longitudinal fibres, placed on the posterior

surface of the bone, and extending from the manubrium to the ensiform cartilage.

These ligaments contribute very materially to the strength of the sternum and
elasticity of the front of the chest; their continuation downwards on the ensi-

form cartilage constitutes the sterno-xyphoid ligaments.

9. Articulation of the Yertebral Column with the Pelvis.— The last lumbar
vertebra is connected with the sacrum by the same ligaments as those with which
the various vertebrae are connected to each other; viz., anterior and posterior

common ligament, intervertebral substance, ligamenta subflava, capsular ligaments,

interspinous and supraspinous ligament.

There are, however, two proper ligaments connecting the vertebral column with

the pelvis; these are, the

Lumbo-sacral, Lumbo-iliac.

The lumbosacral or sacro-vertehral ligament is a thick triangular fasciculus of

ligamentous fibres, connected above with the transverse process of the last lumbar
vertebra, and below with the posterior part of the upper border of the sacrum.

The lumbo-iliac or ilio-lumbar ligament passes from the apex of the transverse

process of the last lumbar vertebra to that part of the crest of the ilium which
surmounts the sacro-iliac articulation. It is triangular in form.

10. Articulations of the Pelvis.— The ligaments of the articulations of the

pelvis are divisible into four groups:— 1, those connecting the sacrum and
ilium; 2, those passing between the sacrum and ischium; 3, between the sacrum
and coccyx; and, 4, between the two pubic bones.

1st, Petween the sacrum and ilium.

Sacro-iliac anterior,

Sacro-iliac posterior.

2d, Petween the sacrum and ischium.

Sacro-ischiatic anterior (short),

Sacro-ischiatic posterior [long).

3d, Petween the sacrum and coccyx.

Sacro-coccygean anterior,

Sacro-coccygean posterior.
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Fig. 129.

4th, Betioeen the ossa pubis.

Anterior pubic, Superior pubic,

Posterior pubic, Sub-pubic,

Interosseous fibro-cartilage.

1. Between the Sacrum and Ilium.— The anterior sacro-iliac ligament con-

sists of numerous short ligamentous bands and fibres, which pass from bone to

bone on the anterior surface of the joint.

The r)osterior sacro-iliac or interosseous ligament (ileo-sacrale breve) is com-

posed of numerous strong fasciculi of ligamentous fibres, which pass horizontally

between the rough surfaces of the 'posterior half oi the sacro-iliac articulation,

and constitute the principal bond of connexion between the sacrum and ilium.

One fasciculus of this ligament, longer and larger than the rest, is distinguished,

from its direction, by the name of oblique sacro-iliac ligament (ileo-sacrale

loncum). It is attached, by one extremity, to the posterior superior spine of the

ilium ; and, by the other, to the third transverse tubercle on the posterior sur-

face of the sacrum.

The surfaces of the two bones forming the sacro-iliac articulation are partly

covered with cartilage, and partly rough and connected by the interosseous liga-

ment. The anterior or auricular half is

coated with cartilage, which is thicker on

the sacrum than on the ilium. The surface

of the cartilage is uneven, and provided with

a delicate synovial membrane,, not demon-
strable in the adult, but apparent in the

young subject and in the female during

pregnancy.

2, Between the Sacrum and Ischium.—
The anterior or lesser sacro-ischiatic ligament

(sacro-ischiadicum minus) is thin, and trian-

gular in form ; it is attached by its apex to

the spine of the ischium ; and by its broad

extremity to the side of the sacrum and
coccyx, interlacing its fibres with the greater

sacro-ischiatic ligament.

The anterior sacro-ischiatic ligament is in

relation, in front, with the coccygeus mus-
cle ; behind, with the posterior ligament,

with which its fibres are intermingled. By
its upper border it forms part of the lower

boundary of the great sacro-ischiatic foramen,

and by the lower, part of the lesser sacro-

ischiatic foramen.

The posterior or greater sacro-ischiatic

ligament (saero-ischiadicum majus), larger,

thicker, and posterior to the preceding, is

narrower in the middle than at each extre-

mity. It is attached, by the smaller end, to

the inner margin of the tuberosity and ramus
of the ischium 3 where it forms a falciform

process, which protects the internal pudic artery, and is continuous with the

obturator fascia. By its larger extremity it is inserted into the side of the

coccyx, sacrum, and posterior inferior spine of the ilium.

The posterior sacro-ischiatic ligament is in relation, in front, with the anterior

ligament ; behind, with the gluteus maximus, to some fibres of which it gives

origin. By its superior border it forms part of the boundary of the lesser ischi-

LlGAJrENTS OF THE PELVIS AND nil"-

JOiNT. 1. Lower part of the anterior

common ligament of the vertebrae, ex-

tending downwards over the front of

the sacrum. 2. Lumbo-sacral ligament.

3. Lumbo-iliac ligament. 4. Anterior

sacro-iliac ligament. 5. Obturator mem-
brane. 6. Poupart's ligament. 7. Gim-

bernat's ligament. 8. Capsular ligament

of the hip-joint. 9. Ilio-femoral or ac-

cessory ligament.
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atic foi-ameL, and by its lower border, part of the boundary of the perineum. It

IS pierced by the coccygeal branch of the ischiatic artery. The two ligaments

convert the sacro-ischiatic notches into foramina.

3. Between the Sacrum and Coccyx.—The anterior sacro-coccygean ligament

is a thin fasciculus passing from the anterior surface of the sacrum to the front

of the coccyx.

The posterior sacro-coccygean ligatnent is a thick ligamentous layer, which

completes the lower part of the sacral canal, and connects the sacrum with the

coccyx posteriorly, extending as far as the apex of the latter bone.

Fig. 130.

Ligaments of the pelvis and hip-joint; lateral view. 1. Oblique sacro-iliae liga-

ment. The other fasciculi of the posterior sacro-iliac ligament are not seen in this view of

the pelvis. 2. Posterior sacro-ischiatic ligament. 3. Anterior sacro-ischiatic ligament.

4. Great sacro-ischiatic foramen. 5. Lesser sacro-ischiatic foramen. 6. Cotyloid ligament

of the acetabulum. 7. Ligamentum teres. 8. Cut edge of the capsular ligament, showing

its extent posteriorly, as compared with its anterior attachment. 9. Obturator membrane
only partly seen.

Between the two bones is a thin disk of soft fibrous cartilage ; and in females

not unfrequently a synovial membrane. The articulation admits of a certain

degree of movement backwards during parturition.

The ligaments connecting the different pieces of the coccyx consist of a few
scattered anterior and jyosferior fibres, and a thin disk of interosseous cartilage;

the latter exists only in the young subject, as in the adult the pieces become
ossified.

4. Between the Ossa Pubis. — The anterior puhic ligament is composed of

ligamentous fibres, which pass obliquely across the union of the two bones from
side to side, and form an interlacement in front of the symphysis.

The poste?-ior pubic ligament consists of a few irregular bands of fibres uniting

the pubic bones posteriorly.

The superior p)uhic ligament is a thick band of fibres connecting the angles of

the ossa pubis superiorly, and filling the inequalities of the surface of the bones.

The subpubic ligament is a thick arch of fibres connecting the two bones infe-

riorly, and forming the upper boundary of the pubic arch.

The interosseous Jibro-cartilage unites the two surfaces of the pubic bones, in

the same manner as the intervertebral substance connects the bodies of the ver-

tebrae. It resembles the intervertebral substance also in being composed of

oblique fibres disposed in concentric layers, which are more dense towards the
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surface, than near the centre. It is thick in front, and thin behind ; and a syno-

vial membrane is sometimes found in the posterior half of the articulation.

This articulation becomes movable towards the latter term of pregnancy, and
admits of a slight degree of separation of its surfaces.

The obturator ligament (membrana obturatoria) is not a ligament of articula-

tion, but simply a ligamentous membrane stretched across the obturator foramen.

It gives attachment by its surfaces to the two obturator muscles, and leaves a

space in the upper part of the foramen for the passage of the obturator vessels

and nerve.

The numerous vacuities in the walls of the pelvis, and their closure by liga-

mentous structures, as in the case of the sacro-ischiatic fissures and obturator

foramina, serve to diminish the pressure on the soft parts during the passage of

the head of the foetus through the pelvis in parturition.

LIGAMENTS OP THE UPPER EXTREIMITY.

The JJigaments of the tipper extremiti/ may be arranged iu the order of the

articulations of the different bones: they are,

1. Sterno-clavicular articulation.

2. Scapulo-clavicular articulation.

3. Ligaments of the scapula.

4. Shoulder joint.

5. Elbow joint.

6. Radio-ulnar articulation.

Fig. 131.

7. Wrist joint.

8. Articulation between the carpal bones.

9. Carpo-metacarpal articulation.

10. Metacarpo-phalangeal articulation,

11. Articulation of the phalanges.

1. Sterno-clavicular Articidation. — The sterno-clavicular is an arthrodia?

articulation ; its ligaments are,

Anterior sterno-clavicular, Inter-clavicular,

Posterior sterno-clavicular, Costo-clavicular (rhomhoiJ).

Interarticular fibro-cartilage,

Two synovial membranes.

The anterior sterno-clavicular ligament is a broad ligamentous layer, extendin.<J

obliquely downwards and inwards, and
covering the anterior aspect of the

articulation. This ligament is in re-

lation by its anterior surface with the

integument and sternal origin of the

sterno-mastoid muscle; and behind
with the interarticular fibro-cartilage

and synovial membranes.

T\i.eposterior sterno-clavicular liga-

w,ent is a broad band covering the

posterior surface of the articulation.

It is in relation by its anterior sur-

face with the interarticular fibro-car-

tilage and synovial membranes ; and
behind, with the sterno-hyoid and
sterno-thyroid muscle.

The anterior and posterior ligament

are continuous at the upper and lower

part of the articulation, so as to form
a capsule around the joint.

The inter-clavicular ligament is a

cord-like band which crosses from the

extremity of one clavicle to that of the other, and is closely adherent to the

Ligaments of the sterno-clavicular and
CosTO-STERNAL ARTICULATIONS. 1. Anterior

storno-clavicular ligament, 2. Inter-clavicular

ligament, 3, Costo-clavicular or rhomboid liga-

ment; seen on both sides, 4. Interarticular

fibro-cartilage, brought into view by the removal
of the anterior and posterior ligaments, 5, An-
terior costo-sternal ligaments of the first and
second rib.
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uv)per border of the sternum. It is separated by cellular tissue from the sterno-

thyroid muscles.

The costo-clavicular ligament (rhomhoides) is a thick fasciculus of fibres, con-

necting the sternal extremity of the clavicle with the cartilage of the first rib. It

is placed obliquely between the rib and under surface of the clavicle; and is in

relation, in front with the tendon of origin of the subclavius muscle, and behind

with the subclavian vein. [There is, nearly always, a synovial membrane
between the clavicle and first costal cartilage, constituting an arthrodia].

The rupture of the rhomboid ligament in dislocation of the sternal end of the

clavicle gives rise to the peculiar deformity of that accident.

The interarticular jihro-cartilage is nearly circular in form, and thicker at the

eiiges than in the centre. It is attached above, to the clavicle; below, to tLs

cartilage of the first rib; and throughout the rest of its circumference to the

anterior and posterior sterno-clavicular ligament. It divides the joint into two

cavities, which are lined by separate synovial membranes ; is sometimes pierced

through its centre, and not unfrequently deficient, to a greater or less extent, at

its lower part.

Actions. — The movements of the sterno-clavicular articulation are, a gliding

movement of the fibro-cartilage with the clavicle, on the articular surface of the

sternum, in the directions, forwards, backwards, upwards, and downwards; and

circumduction. This articulation is the centre of the movements of the shoulder.

Fig. 132.

2. Scapido-clavicular Articulation. — The ligaments of the scapular end of

the clavicle are,

Superior acromio-clavicular.

Inferior acromio-clavicular,

Coraco-clavicular {trapezoid and. conoid'),

Interarticular fibro-cartilag-e,

Two synovial membranes.

The superior acromio-clavicidar liga-

ment is a moderately thick plane of fibres

passing between the extremity of the

clavicle and the acromion, on the upper
surface of the joint.

The inferior acromio-clavicular liga-

ment is a thin plane situated on the under
surface. These two ligaments are con-
tinuous with each other in front and be-

hind, and form a capsule around the
articulation.

The coraco-clavicular ligament {trope-

zoides, conoides) is a thick fasciculus of
ligamentous fibres, passing obliquely be-
tween the base of the coracoid process and
under surface of the clavicle, and holding
the end of the clavicle in firm connexion
with the scapula. Seen from he/ore, it

has a quadrilateral form ; hence its name
trapezoid; examined from behind, it is

triangular, the base being upwards ; hence
its other name, conoid. [Sometimes quite
a perfect joint, furnished with a synovial
membrane, is found between the coracoid process and the clavicle].

The interarticular fibro-cartilage is often indistinct, from having partial con-
nexions with the fibro-cartilaginous surfaces of the two bones between which it is

Ligaments of the scapula and shoul-

der-joint. L Superior acromio-clavicular

ligament. 2. Coraco-clavicular ligament

;

this aspect of the ligament is named

trapezoid. .3. Coraeo-aoromial ligament.

4. Transverse ligament. 5. Capsular liga-

ment. 6. Coraco-humeral ligament. 7. The
long tendon of the biceps issuing from the

capsular ligament, and entering the bici-

pital groove.
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placed ; and is not unfrequently absent. When partial, it occupies the upper

part of the articulation. The aynovial membranes are thin ; and when the fibro-

cartilage is incomplete, there is but one.

Actions. — The acromio-clavicular articulation admits of two movements,

gliding of the surfaces on each other, and rotation of the scapula on the extre-

mity of the clavicle.

3. The proper ligaments of the scapula are,

Coraco-acromial, Transverse.

The coraco-acromial ligament (triangulare) is a broad and thick triangulai

band, which forms a protecting arch over the shoulder joint. It is attached by

its apex to the point of the acromion process, and by its base to the external

border of the coracoid process its whole length. This ligament is in relation

above with the under surface of the deltoid muscle ; and below with the tendon

of the supra-spinatus muscle, a bursa mucosa being usually interposed.

The transverse or coracoid ligament (supra-scapulare) is a narrow but strong

fasciculus, which crosses the notch in the upper border of the scapula, from the

base of the coracoid process, and converts it into a foramen. The supra-scapular

nerve passes through this foramen, the artery over it.

4. Shoulder Joint.— The scapulo-humeral articulation is an enarthrosis, or

ball-and-socket joint ; its ligaments, are.

Capsular, Coraco-humeral, Glenoid.

The capsular ligament incloses the articulating head of the scapula and head

of the humerus, and is attached to the neck of each bone. It is thick above,

where resistance is most required, and strength-

ened by the tendons of the supra-spinatus, infra-

spinatus, teres minor, and subscapularis, mus-

cles : below it is thin and loose. The capsule

is incomplete at the point of contact of the

tendons, which consequently obtain on their

inner surface a lining of synovial membrane.
The coraco-humeral ligament is a broad

band which descends obliquely outwards from

the border of the coracoid process to the greater

tuberosity of the humerus, and serves to

strengthen the superior and anterior part of the

capsular ligament.

The glenoid ligament is the prismoid band

of fibro-cartilage, which is attached around the

margin of the glenoid surface for the purpose

of protecting its edge and deepening its cavity.

It divides superiorly into two slips which are

continuous with the long tendon of the biceps;

hence the ligament is sometimes described a8

being formed by the splitting of that tendon.

The cavity of the articulation is traversed by
the long tendon of the biceps which is inclosed

in a sheath of synovial membrane in its passage

through the joint.

The synovial membrane of the shoulder

joint is extensive; it communicates anteriorly

through an opening (foramen ovale) in the capsular ligament with a large bursal

sac, which lines the under surface of the tendon of the subscapularis muscle.

Superiorly it frequently communicates through another opening in the capsular

[Via. 133.

Ligaments op the clavicle and

scapula; left side. The shoulder

joint has been opened, and the hu-

merus removed. 1. Clavicle. 2. Aero-

mion process of the scapula. .3. Gle-

noid cavity surrounded by the gle-

noid ligament. 4. Coracoid process,

5. Coraco-clavicular ligament; tra-

pezoid portion. 6. Coraco-acromial

ligament. 7. Long head of the bi-

ceps. 8. Superior acromio-clavicu-

lar ligament.]
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Fig. 134. Fig. 135.

ligament with a bursal sac belonging to the infra-spinatus muscle; and it more-

over forms a sheath around that portion of the tendon of the biceps which is

included within the joint.

The muscles immediately surrounding the shoulder joint are, the subscapularis,

supra-spinatus, infra-spinatus, teres minor, long head of the triceps, and deltoid

;

the long tendon of the biceps is within the capsular ligament.

Actions.—The shoulder joint is capable of every variety of motion, viz., of move-

ment forwards and backwards, of abduction and adduction, of circumduction and
rotation.

5. Elhoio Joint.— The elbow is a ginglymoid articulation; and its ligaments

four in number, namely.

Anterior, Internal lateral,

Posterior, • External lateral.

The anterior ligament is a broad and thin membranous layer, descending fiom

the anterior surface of the hu-

merus immediately above the

joint, to the coronoid process of

the ulna and orbicular ligament.

It is connected on each side with

the lateral ligaments ; and is

composed of fibres which pass in

three different directions, verti-

cal, transverse, and oblique, the

latter being extended down-
wards and outwards to the orbi-

cular ligament, into which they

are inserted inferiorly. This
ligament is covered in by the

brachialis anticus muscle.

The posterior ligament is a

broad and loose layer passing be-

tween the posterior surface of the

humerus and the anterior surface

of the base of the olecranon, and
connected at each side with the

lateral ligaments. Itiscoveredin

by the tendon of the triceps.

The internal lateral ligament

(brachio-cubitale) is a thick tri-

angular layer, attached above, by

its apex, to the internal condyle

of the humerus; and below, by

its expanded border, to the mar-
gin of the greater sigmoid cavity

of the ulna, extending from the

coronoid process to the olecranon.

At its insertion it is intermin-

gled with some transverse fibres

;

and posteriorly is in relation with the ulnar nerve.

The external lateral ligament (brachio-radiale) is a

strong and narrow band, which descends from the exter-

nal condyle of the humerus, to be inserted into the orbic-

ular ligament and the ridge on the ulna with which the

posterior part of the latter ligament is connected. This ligament is closely united

with the tendon of origin of the supinator brevis muscle.

Ligaments of the el-

bow joint; inner side.

1. Anterior ligament. 2, 2.

Internal lateral ligament.

3. Orbicular ligament. 4.

Oblique ligament. 5. In-

terosseous ligament. 6. In-

ternal condyle of the hu-

merus, which conceals the

posterior ligament.

External view op the

ELBOW joint. 1. Hu-
merus. 2. Ulna. 3. Ra-

dius. 4. External lateral

ligamentinserted inferiorly

into (5) the orbicular liga-

ment. 6. Posterior ex-

tremity of the orbicular

ligament, spreading out

at its insertion into the

ulna. 7. Anterior ligament,

scarcely apparent in this

view of the articulation.

8. Posterior ligament,

thrown into folds by tho

extension of the joint.
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[Fig. 136.

The synovial membrane is extensive, and is reflected from the cartilaginous

surfaces of the bones upon the inner surface of the ligaments. It surrounds infe-

riorly the head of the radius, and forms an articulating sac between it and the

lesser sigmoid notch.

The muscles immediately surrounding, and in contact with, the elbow joint are,

in front, brachialis anticusj inner side, pronator radii teres, flexor sublimis digi-

torum, and flexor carpi ulnaris , externally, extensor carpi radialis brevior, exten-

sor communis digitorum, extensor carpi ulnaris, anconeus, and supinator brevis;

hehind, triceps.

Actions. — The movements of the elbow joint are Jlexion and extension; the

extent of these movements being limited, in front by the coronoid process, and
behind by the olecranon.

6. Radio-ulnar Articulation. — The radius and ulna are firmly held together

by ligaments, connected with both extremities of the bones, and with the shaft
j

they are,

Orbicular, Anterior inferior,

Oblique, Posterior inferior,

Interosseous, Interarticular fibro-cartilage.

The orbicular ligament (^annulare, coronale) is a firm band several lines in

breadth, which surrounds the head of the radius, and is

attached by each end to an extremity of the lesser sig-

moid cavity. It is strongest behind where it receives

the external lateral ligament, and is lined on its inner

surface by a reflection of the synovial membrane of the

elbow joint.

The rupture of this ligament permits the dislocation of

the head of the radius.

The oblique ligament (called also ligamentum teres, in

contradistinction to the interosseous ligament) is a nar-

row slip of ligamentous fibres, descending obliquely from

the base of the coronoid process of the ulna to the inner

side of the radius, a little below its tuberosity.

The interosseous ligament (membrana interossea) is a

broad and thin plane of aponeurotic fibres passing ob-

liquely downwards from the sharp ridge on the radius to

that on the ulna. It is deficient superiorly, broader in

the middle than at each extremity, and perforated at its

lower part for the passage of the anterior interosseous

artery. The posterior interosseous artery passes back-

wards between the oblique ligament and upper border of

the interosseous ligament.

The interosseous ligament afi'ords an extensive surface

for the attachment of muscles; and is in relation in

front, with the flexor profundus digitorum, flexor longua

pollicis, pronator quadratus, and anterior interosseous artery and nerve ; behind,

with the supinator brevis, extensor ossis metacarpi pollicis, extensor primi

internodii pollicis, extensor secundi internodii pollicis, extensor indicis, and

near the wrist with the anterior interosseous artery and posterior interosseous

nerve.

The anterior inferior ligament is a thin band of fibres, passing transversely

between the radius and ulna.

The posterior inferior ligament, also thin and loose, has the same disposition

in the posterior surface of the articulation.

The interarticular, or triangular fibro-cartilage, acts the part of a ligament

Okbicular ligament.—
1. Articular surface of ole-

cranon process of the ulna.

2. Coronoid process. 3. Or-

bicular ligament which

surrounds the neck of the

radius.]
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betweeu the lower extremity of the radius and ulna

into a depression on the inner surface [radial

aspect] of the styloid process of the ulna, and
attached by its base to the edge of the radius.

This fibro-cartilage is lined on the upper sur-

face by a synovial membrane, which forms a

remarkably loose capsule between the radius

and ulna, and is called the niemhrana sacci-

formis. By its lower surface it enters into the

articulation of the wrist joint.

Actions.— The movements taking place be-

tween the radius and ulna are, rotation of the

former upon the latter; rotation forwards being

iQi-medi pronation , and rotation backwards supi-

nation. In these movements the head of the

radius turns upon its axis, within the orbicular

ligament and lesser sigmoid notch of the ulna;

while inferiorly, the radius presents a concavity

which moves on the rounded head of the ulna.

The movements of the radius are chiefly limited

by the anterior and posterior inferior ligaments;

hence these are not unfrequently ruptured in

great muscular efforts.

It is inserted by its apes

[Fig. 137.

The lower ends of the radius

and ulna, with the triangular

fibro-cartilage connecting them.

1. Ulna. 2. Its styloid process.

3. Kadius. 4. Its articular surface

for the scaphoid bone, and 5, that for

the semilunar. 6. The triangular

fibro-cartilage ; its lower surface. A
piece of whalebone (*) has been

passed between the upper surface and

the head of the ulna.]7. Wrist Joint.— The wrist is a ginglymoid

articulation ; the articular surfaces entering

into its formation being the radius and triangular fibro-cartilage above, and the

rounded surface of the scaphoid, semilunar, and cuneiform bone, below ; its liga-

ments SiXQ four in number,

—

Anterior, Internal lateral,

Posterior, External lateral.

Fig. 188.

Ligaments of the anterior aspect of the wrist and

HAND. 1. Lower part of the interosseous membrane. 2. An-
tero-inferior radio-ulnar ligament. 3. Anterior ligament

of the wrist joint. 4. External lateral ligament. 5. Internal

lateral ligament. 6. Palmar ligaments of the carpus. 7. Pi-

siform bone, with its ligaments. 8. Ligaments connecting

the second range of carpal bones with the metacarpal, and

the metacarpal with each other. 9. Capsular ligament of

the carpo-metacarpal articulation of the thumb. 10. An-
terior ligament of the metacarpo-phalangeal articulation

of the thumb. 11. One of the lateral ligaments of that

articulation. 12. Anterior ligament of the metacarpo-

phalangeal articulation of the index finger ; this ligament

has been removed in the other fingers. 13, 13. Lateral

ligaments of the same articulatiori ; the corresponding liga-

ments are seen in the other articulations. 14. Transverse

ligament connecting the heads of the metacarpal bones of

the index and middle finger; the same ligament is seen

between the other fingers. 15. Anterior and one lateral

ligament of the phalangeal articulation of the thumb.

16, 16. Anterior and lateral ligaments of the phalangeal

articulations of the index finger; the anterior ligaments

are removed in the other fingers, but the lateral ligaments

remain.
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The anterior Ugnment is a broad and membranous layer consisting of three

fasciculi, which pass between the lower part of the radius and the scaphoid, semi-

lunar, and cuneiform bone.

The posterior ligament, also thin and loose, passes between the posterior

surface of the radius, and the posterior surface of the semilunar and cuneiform

bone.

The internal lateral ligament extends from the styloid process of the ulna to

the cuneiform and pisiform bone.

The external lateral ligament is attached by one extremity to the styloid pro-

cess of the radius, and by the other to the side of the scaphoid bone, some of its

fibres being prolonged to the trapezium. The radial artery rests on this ligament

as it passes backwards to the first metacarpal space.

The synovial membrane of the wrist joint lines the under surface of the

radius and interarticular cartilage above, and the first row of bones of the carpus

below.

The relations of the wrist joint are the flexor and extensor tendons, by which

it is surrounded, and the radial and ulnar artery.

Actions. — The movements of the wrist joint ^xq, flexion, extension, adcluc'

tion, ahduction, and circumduction. In these motions the articular surfaces glide

upon each other.

8. Articulations hetiveen the Carpal Bones.— These are amphi-arthrodial

joints, with the exception of the conjoined head of the os magnum and unciforme,

which is received into a cup formed by the scaphoid, semilunar, and cuneiform

bone, and constitutes an enarthrosis. The ligaments are.

Dorsal, Interosseous fibro-cartilages,

Palmar, Annular.

The dorsal ligaments are ligamentous bands, that pass transversely and longi-

tudinally from bone to bone on the dorsal surface of the carpus.

The palmar ligaments are fasciculi of the same kind, but stronger than the

dorsal, having the like disposition on the palmar surface.

The interosseous ligartients are fibro-cartilaginous lamellae situated between the

adjoining bones in each range : in the upper range they close the upper part of

the space between the scaphoid, semilunar, and cuneiform bones; in the lower

range they are stronger than in the upper, and connect the os magnum on the

one side to the unciforme, on the other to the trapezoides, leaving intervals

through which the synovial membrane is continued to the bases of the metacarpal

bones.

The proper anmdar ligament (lig. carpi volare proprium) is a firm ligamen-

tous band, which connects the bones of the two sides of the carpus. It is attached

by one extremity to the trapezium and scaphoid, by the other to the unciform

process of the unciforme and base of the pisiform bone, and forms an arch over

the anterior surface of the carpus, beneath which the tendons of the long flexors

and the median nerve pass into the palm of the hand.

The articxdation of the pisiform hone with the cuneiform is provided with a

separate synovial membrane, protected by fasciculi of ligamentous fibres, which
fbrm a kind of capsule around the joint; they are inserted into the cuneiforme,

unciforme, and base of the metacarpal bone of the little finger.

Synovial Memhranes.— There axe five synovial membranes entering into the

composition of the articulations of the cai-pus :
—

Tlhe first is situated between the lower end of the ulna and the interarticular

fibro-cartilage ; it is called sacciform, from forming a sacculus between the ulna

and radius.

The second is situated between the lower surface of the radius and interarticular

fibro-oartilage ahove^ and the first range of bones of the carpus below.
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The third, the most extensive of the synovial membranes of the wrist, is situ-

ated between the two rows of carpal bones, and passes between the bones of the

second range, to invest the carpal extremities of the four metacarpal bones of the

fingers

The fourth is the synovial membrane of the articulation of the metacarpal

bone of the thumb with the trapezium.

The fifth is situated between the pisiform and cuneiform bone.

Fia. 139.

Diagram showing the disposition of the five syno-

vial MEMBRANES OP THE WRIST JOINT. [One of these

(2) only, belongs to the wrist joint proper; the others

are, more correctly, in relation with it.] 1. Sacciform

membrane. 2. Second synovial membrane. 3, 3. Third,

or large synovial membrane. 4. Synovial membrane

between the pisiform and cuneiform bone. 5. Synovial

membrane of the metacarpal articulation of the thumb.

6. Lower extremity of the radius. 7. Lower extremity

of the ulna. 8. Interarticular fibro-eartilage. S. Sca-

phoid bone. L. Semilunare. C. Cuneiforme ; interos-

seous ligaments are seen passing between these three

bones and separating the articulation of the wrist

(2) from that of the carpal bones (3). P. Pisiforme.

T. Trapezium. T 2. Trapezoid^?. 31, Os magnum.
U. Unciforme ; interosseous ligaments are seen connect-

ing the OS magnum with the trapezoides and unci-

forme. 9. Base of the metacarpal bone of the thumb.

10, 10. Bases of the otLer metacarpal bones.

Actions. — Yery little movement exists between the bones in each range, but

more is permitted between the two ranges. The motions of the latter are those

of flexion and extension.

9. Carpo-metacarpal Articulations.— The second row of bones of the carpus

articulates with the metacarpal bones of the four fingers by dorsal and. palmar
ligaments; and the metacarpal bone of the thumb with the trapezium by a cap-

sular ligament. There is also in the carpo-metacarpal articulation a thin inter-

osseous band, which passes from the ulnar edge of the os magnum to the bases of

the third and fourth metacarpal bones at their point of connexion.

The dorsal ligaments are strong fasciculi which pass from the second range of

carpal to the metacarpal bones; with the exception of the little finger there are

two fasciculi to each bone, namely, to the index finger, one each from the trape-

zium and trapezoides ; to the middle finger, one each from the trapezoides and os

magnum ; to the ring finger, one each from the os magnum and unciforme ; and

to the little finger, one from the unciforme.

The palmar ligaments are thin fasciculi arranged according to the same plan

on the palmar surface.

The synovial membrane is a continuation of the great synovial membrane of

the two rows of carpal bones.

The capsular ligament of the thumb is one of the three true capsular liga-

ments of the skeleton; the other two belong to the shoulder joint and hip joint.

The articulation has a proper synovial memlrane.
The metacarpal hones of the four fingers are firmly connected at their bases by

means of dorsal and palmar ligaments, which extend transversely from one bone

to the other, and by interosseous ligaments which pass between their contiguous

surfaces. Their lateral articular facets are lined by a reflection of the great syno-

vial membrane of the two rows of carpal bones.
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Actions.—The moveraents of the metacarpal on the carpal bones are restricted

to a slight degree of sliding motion, with the exception of the articulation of the

metacarpal bone of the thumb with the trapezium. In the latter, the move-

ments are Jiexion, extension, adduction, abduction, and circumduction.

10. Mefacarpo-pJialangeal Articulation.— The metacarpo-phalangeal articu-

lation is a ginglymoid joint; and its ligaments four in niT.mber,

—

Anterior, Two lateral, Transverse.

The anterior ligaments, thick and fibro-cartilaginous, form part of the articu-

lating surface of the joints. They are grooved externally for the lodgment of the

flexor tendons, and by their internal aspect form part of the articular surface for

the head of the metacarpal bone. At each side they are continuous with the

lateral ligaments.

The lateral ligaments are strong narrow fasciculi, holding the bones together

at each side.

The transverse ligament is a strong ligamentous band passing across the heads

of the metacarpal bones of the four fingers, and connected with the anterior

ligaments.

The expansion of the extensor tendon over the back of the fingers takes the

place and performs the oflBce of a posterior ligament.

Actions.— This articulation admits of movement in four different directions,

viz., flexion, extension, adduction, and abduction ; it is also capable of circum-

duction.

11. Articulation of the Phalanges.—These articulations are ginglymoid joints
;

and furnished with three ligaments,

Anterior, Two lateral.

The anterior ligament, firm and fibro-cartilaginous, forms part of the articular

surface for the head of the phalanges; while externally it is grooved for the

reception of the flexor tendons.

The lateral ligaments are very strong; and the principal bond of connexion

between the bones.

The extensor tendon takes the place and performs the oflice of a posterior

ligament.

Actions.— The movements of the phalangeal joints are flexion and extension,

these movements being more free between the first and second, than between the

second and third.

In connexion with the phalanges it will be proper to examine certain fibrous

bands termed thecae or vaginal ligaments, which serve to retain the tendons of

the flexor muscles against the flat surface of the bones. These fibrous bands are

attached at each side to the lateral margins of the phalanges; they are thick in

the interspaces of the joints, thin where the tendons lie upon the joints, and are

lined on their inner surface by synovial membrane.

LIGAMENTS OF THE LOWER EXTREMITY.

The ligaments of the lower extremity, like those of the upper, may be arranged

in the order of the joints to which they belong; these are,

1. Hip joint.

2. Knee joint.

3. Articulation between the tibia and fibula.

4. Ankle joint.
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5. Articulation of the tarsal bones.

6. Tarso-raetatarsal articulation.

7. Metatarso-phalangeal articulation.

8. Articulation of the phalanges.

1. Hip Joint. — The articulation of the head of the femur with the acetabu-

lum constitutes an enarthrosis, or ball-and-socket joint. The articular surfaces

are, the cup-shaped cavity of the acetabulum and the rounded head of the femur

;

the ligaments axQ Jive in number, viz.,

Capsular, Cotyloid,

Ilio-femoral, Transverse.

Teres,

The capsular ligament (membrana capsularis, fig, 129, s) is a strong liga

mentous capsule, embracing the acetabulum superiorly, the neck of the femur

below, and connecting the two bones firmly together. It is much thicker on the

upper part of the joint, where more resistance is required, than on the under

part, and extends further along the neck of the femur on the anterior and
superior than on the posterior and inferior side, being attached to the intertro-

chanteric line in front, to the base of the great trochanter above, and to the middle

of the neck of the femur behind.

The ilio-femoral ligament (fig. 129, 9) is an accessory and radiating band,

which descends obliquely from the anterior inferior spinous process of the ilium

to the anterior intertrochanteric line, and strengthens the anterior portion of the

capsular ligament.

The ligamentum teres, \interarticular ligament~\ (fig. 130, 7), triangular in

shape, is attached by a round apex to the depression just below the middle of the

head of the femur, and by its base, which separates into two fasciculi, into the

borders of the notch of the acetabulum. It is formed by a fasciculus of fibres of

variable size, surrounded by synovial membrane; sometimes the synovial mem-
brane is present without the fibres, or the ligament is wholly absent. [Its only

use seems to be to support the vessels which pass to and from the head of the

femur.]

The cotyloid ligament (fig. 130, e) is a prismoid cord of fibro-cartilage, attached

around the margin of the acetabulum, and serving to deepen that cavity and pro-

tect its edges. It is thicker at the upper and posterior border of the acetabulum
than in front, is inclined inwards towards the acetabulum, and consists of fibres

which arise from the whole circumference of the brim, and interlace with each

other at acute angles.

The transverse ligament is a strong fasciculus of ligamentous fibres, continuous

with the cotyloid ligament, and stretching across the notch of the acetabulum. It

converts the notch into a foramen, through which the articular branches of the

internal circumflex and obturator artery enter the joint.

The fossa at the bottom of the acetabulum is filled with a mass of fat, covered

by synovial membrane, which serves as an elastic cushion for the head of the

bone during its movements. This was described by Havers as the synovial

gland.

The synovial membrane is extensive ', it invests the head of the femur, and
is continued around the ligamentum teres into the acetabulum, whence it is

reflected on the inner surface of the capsular ligament back to the head of the

bone.

The muscles immediately surrounding and in contact with the hip joint a.-e,

in front, psoas and iliacus, separated from the capsular ligament by a large syno-

vial bursa; above, short head of the rectus and gluteus minimus; behind, pyri-

formis, gemellus superior, obturator internus, gemellus inferior, and quadratu?

femoris ; and at the inner side, obturator externus and pectineus.
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false liqaments.

Fig. 140.

Actions.— The movements of the hip joint are very extensive; they are

flexion, e.vtension, adduction, abduction, circumduction, and rotation.

2. Knee Joint.— The knee [formed by the condyles of the femur, the glenoid

cavities of the tibia, and the posterior surface of the patella] is a ginglymoid
articulation of large size, and provided with numerous ligaments ; the latter are

thirteen in number, namely :

Anterior, or ligaraentum patellae,

Posterior, or ligamentum posticum Winslowii,

Internal lateral.

Two external lateral,
~"

' Anterior or external crucial,

-^Posterior or internal crucial,

; Transverse,

- Two coronary,

. Ligamentum mucosum,
Ligamenta alaria [two].

Two semilunar fibro-cartilages,

Synovial membrane.

The first ^j.-e are external to the articulation; the next^z-e are internal; tho

remaining three are mere folds of synovial membrane, and have no title to the

name of ligaments. In addition to the ligaments, there are two fibro-cartilages,

and a synovial membrane.
The anterior ligament, or ligavipntum pateJlse, is the prolongation of the ten-

don of the extensor muscles of [the leg, which are placed upon] the thigh, down-
wards to the tubercle of the tibia. It is, therefore, no
ligament; and, as the patella is simply a sesamoid bone
developed in the tendon of the extensor muscles for the

defence of the front of the knee joint, the ligamentum

patellfe has no title to consideration, either as a liga-

ment of the knee joint or as a ligament of the patella.

A small hursa mucosa is situated between the liga-

mentum patellae near its insertion and the front of the

tibia ; and another of larger size between the anterior

surface of the patella and fascia lata. It is the latter

which is enlarged in housemaid's knee.

T1\\Q posterior ligament, ligamentum posticum Win-

sloicii, is a broad expansion of ligamentous fibres,

which covers the whole of the posterior aspect of the

joint. It is divisible into two lateral portions, which

invest the condyles of the femur, and a central portion

which is depressed, and formed by the interlacement

of fasciculi passing in different directions. The strong-

est of these fasciculi is derived from the tendon of the

semi-membranosus, and passes obliquely upwards and

outwards from the posterior part of the inner tuberosity

of the tibia to the external condyle of the femur.

Other accessory fasciculi are given off by the tendon

of the popliteus and heads of the gastrocnemius. The
middle portion of the ligament supports the popliteal

artery and vein, and is perforated by several openings

for the passage of branches of the azygos articular

artery and the nerves of the joint.

The internal lateral ligament is a broad and trape-

7.oid layer of ligamentous fibres, attached above to the tubercle on the internal

Anterior view of the

ligaments of the knee

JOINT. 1. Tendon of the

quadriceps extensor muscle

of the leg. 2. Patella. 3. An-

terior ligament, or ligamen-

tum patellas, near its inser-

tion. 4, 4. Synovial mem-
brane. 5. Internal lateral

ligament. 6. Long external

lateral ligament. Y. Antero-

superior tibio-fibular liga-

ment.
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Fig. 141.

cnndyle of the femur, and below to the inner tuberosity of the tibia. It is crossed

at its lower part by the tendons of the inner hamstring, from which it is separated

by a synovial bursa, and it covers in the anterior slip of the semi-membranosus

tendon and the inferior internal articular artery.

External lateralligaments.— The lo7}g external lateral ligament is a strong

and round cord, which descends from the posterior part of the tubei'cle on the

external condyle of the femur to the outer part of

the head of the fibula.

The sJiort external lateral ligament is an irregular

fasciculus situated behind the preceding, arising from

the external condyle near the origin of the head of

the gastrocnemius muscle, and inserted into the pos-

terior part of the head of the fibula. It is firmly

connected with the external semilunar fibro-cartilage,

and appears principally intended to connect that

cartilage with the fibula; sometimes it is lost supe-

riorly in the capsular ligament without reaching the

femur.'

The long external lateral ligament is covered in by
the tendon of the biceps, and has passing beneath it

the tendon of origin of the popliteus muscle, and the

inferior external articular artery.

The true ligaments loithin the joint are the crucial,

transverse, and coronary.

The anterior, or external crucial ligament, arises

from the depression on the head of the tibia in front

of the spinous process, and passes upwards and
backwards to be inserted into the inner surface of

the outer condyle of the femur, as far back as its

posterior border. It is smaller than the posterior.

T\\Q posterior, or internal crucial ligament, arises

from the depression on the head of the tibia behind
the spinous process, and passes upwards and forwards

to be inserted into the [outer surface of the] inner

condyle of the femur. This ligament is less oblique

and larger than the anterior.

The transverse ligament is a small slip of fibres

which extends transversely from the external semi-

lunar fibro-cartilage, near its anterior extremity, to

the anterior convexity of the internal cartilage.

The coronary ligaments are the short fibres by
which the convex borders of the semilunar cartilages

are connected to the head of the tibia and ligaments surrounding the joint.

The semilunar fihro-cartilayes are two falciform plates of fibro-cartilage, situ-

ated on the head of the tibia around its margin, and serving to deepen the surface

of articulation for the condyles of the femur. They are thick along their convex
border; thin and sharp along their concave edge.

The internal semilunar fibro-cartilage forms an oval cup for the reception of

the internal condyle of the femur; it is connected by its convex border with the

head of the tibia and internal and posterior ligaments, by means of its coronary

ligament; and by its two extremities is firmly implanted into the depression

before and behind the spinous process. The external semilunar fihro-cartilage

bounds a circular fossa for the external condyle ; it is connected by its convex

border with the head of the tibia, and to the external and posterior ligaments by
' Professor Retzius considers the short external lateral ligament as part of the tendon

of origin of the popliteus muscle.

11

Posterior view of the

ligaments of the knee joint.

1. Fasciculus of the lig.amen-

tum posticum Winslowii, de-

rived from 2, the tendon of the

semi-membranosus muscle; the

latter is cut through. 3. The

process of the tendon which

spreads out in the fascia of the

popliteus muscle. 4. The pro-

cess which is sent forwards be-

neath the internal lateral liga-

ment. 5. Posterior part of

the internal lateral ligament.

6. Long external lateral liga-

ment. 7. Short external lateral

ligament. 8. Tendon of the

popliteus muscle cut through.

9. Postero-superior tibio-fibular

ligament.
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its coronary ligament j by its two extremities it is inserted into the depression

between the two projections which constituto

the spinous process of the tibia. The two

extremities of the external cartilage being in-

serted into the same fossa, form an almost com-

plete circle, and the cartilage being somewhat
broader than the internal, nearly covers the

articular surface of the tibia.

The external semilunar fibro-cartilage, be-

sides giving off a fasciculus from its anterior

border to constitute the transverse ligament, is

continuous by some of its fibres with the ex-

tremity of the anterior crucial ligament; pos-

teriorly it divides into three slips ; one, a

strong cord, ascends obliquely forwards to be

inserted into the anterior part of the inner con-

dyle of the femur in front of the posterior cru-

cial ligament; another is the fasciculus of in-

sertion into the fossa of the spinous process

;

while the third, of small size, is continuous

with the posterior part of the anterior crucial

ligament.

The Ugamentum mucosum is a slender coni-

cal process of synovial membrane inclosing a

few ligamentous fibres which proceed from the

transverse ligament. It is connected, by its

apex, with the anterior part of the condyloid

notch, and, by its base, is lost in the mass of

fat which projects into the joint beneath the

patella.

The alar ligaments are two fringed folda

of synovial membrane, extending from the

ligamentum mucosum, along the edges of the

mass of fat to the sides of the patella.

The synovial onembrane of the knee joint

is by far the most extensive in the body. It

invests the cartilaginous surfaces of the con-
passage of the anterior tibial artery.

^^j^g ^f ^^^ f^^j^^^ ^^^^ ^f ^j^^j^^ ^^^ j^^^^

surface of the patella ; it covers both surfaces of the semilunar fibro-cartilages

;

and is reflected upon the crucial ligaments, and inner surface of the ligaments

which form the circumference of the joint. On each side of the patella it lines

the tendinous aponeuroses of the vastus internus and vastus externus muscle, and

forms a pouch of considerable size between the extensor tendon and front of the

femur. It also forms the folds in the interior of the joint, called " ligamentum

mucosum," and " ligamenta alaria." The superior pouch of the synovial mem-
brane is supported and raised during the movements of the limb by a small

muscle, the sahcrureus, which is inserted into it.

Between the ligamentum patellae and synovial membrane is a considerable mass

of fat, which presses the membrane towards the interior of the joint, and occupies

the fossa between the condyles.

Besides the proper ligaments of the articulation, the joint is strengthened ia

front by the fascia lata, which is thicker at the outer than the inner side, by a

tendinous expansion from the vastus internus, and some scattered ligamentous

fibres inserted into the sides of the patella. This expansion has been termed the

capsular' ligament.

Actions.— The knee joint is one of the strongest of the articulations of the

The right knee joint laid open

from the front, in order to show

THE INTERNAL LIGAMENTS. 1. Carti-

laginous surface of the lower extremity

of the femur with its two condyles;

the figure 5 rests on the external; the

figure 3 on the internal condyle. 2. An-

terior crucial ligament. 3. Posterior

crucial ligament. 4. Transverse liga-

ment. 5. Attachment of the ligamen-

tum mucosum ; the rest has been re-

moved. 6. Internal semilunar fibro-

eartilage. 7. External semilunar fibro-

cartilage, 8. Part of the ligamentum

patellar turned down. 9. Bursa situated

between the ligamentum patellae, and

head of the tibia; laid open. 10. An-

tero-superior tibio-fibular ligament.

11. Interosseous membrane ; the open-

ing above this membrane is for the
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body, while, at the same time, it admits of the most perfect degree of movement

Id the direction of flexion and extension. During flexion the articular surface

Fro. 14?

Longitudinal section of the left knee joint, showing the

REFLECTIONS OF ITS SYNOVIAL MEMBRANE. 1. Cancellous structure

of the lower part of the femur. 2. Tendon of the extensor muscles

of the leg. 3. Patella. 4. Ligamentum patellae. 6. Cancellous

structure of the head of the tibia. 6. A bursa situated between the

ligamentum patellas and head of the tibia. 7. Mass of fat projecting

into the cavity of the joint below the patella. * * ® * ••" The syno-

vial membrane. 8. The pouch of synovial membrane which ascends

between the tendon of the extensor muscles of the leg, and front of

the lower extremity of the femur. 9. One of the alar ligaments ; the

other has been removed with the opposite section. 10. Ligamentum

mucosum left entire ; the section being made to its inner side. 11. An-

terior or external crucial ligament. 12. Posterior ligament of the

joint. The plan of the synovial membrane, which is here presented

to the student, is divested of all unnecessary complications. It may

be traced from the sacculus (at 8), along the inner surface of the

patella; then over the adipose mass (7) from which it throws off

the mucous ligament (10) ; then over the head of the tibia, forming

a sheath to the crucial ligaments ; then upwards along the posterior

ligament and condyles of the femur, to the sacculus whence its

examination commenced. '

of the tibia glides forwards on the condyles of the femur; the lateral ligaments,

the posterior, and the crucial ligaments are relaxed; while the ligamentum

patellae, being on the stretch, serves to press the adipose mass behind it into the

vacuity formed in front of the joint. In extension all the ligaments are put on

the stretch, with the exception of the ligamentum patellae. When the knee is

semi-flexed, a partial degree of rotation is permitted.

3. Articulation hetween the Tibia and Fibula.— The tibia and fibula are

held firmly connected by means of seven ligaments, namely,

Anterior, ) , Anterior,

Posterior, j

'

Posterior,

Interosseous membrane, m
' Iransverse.

below.

Interosseous inferior.

The anterior superior tibio-Jibular ligame^it is a strong fasciculus of parallel

fibres passing obliquely downwards and outwards from the outer tuberosity of the

tibia, to the anterior surface of the head of the fibula.

The po.s^erior superior tibio-Jibular ligament, thicker and stronger than the

anterior, is disposed in a similar manner on the posterior surface of the joint.

Within the articulation there is a synovial membrane which is sometimes
continuous with that of the knee joint.

The interosseous membrane, or superior interosseous ligament, is a broad layer

of aponeurotic fibres which pass obliquely downwards and outwards, from the

sharp ridge on the tibia to the inner edge of the fibula, and are crossed at an acute

angle by a few fibres taking the opposite direction. The ligament is deficient

above, leaving a considerable interval between the bones, through which the

anterior tibial axtery takes its course forwards to the anterior aspect of the leg;

and perforated beloiVj near its lower third, for the anterior peroneal artery and
vein.

The interosseous membrane is in relation, in front, with the tibialis anticus,

extensor longus digitorum, extensor proprius pollicis, anterior tibial vessels and
nerve, and anterior peroneal artery; behind, with the tibialis posticus, flex

longus digitorum, and posterior peroneal artery.



164 ANKLE JOINT.

The inferior inferosseo7ts ligament consists of short and strong fibres, which

hold the bones firmly together inferiorly, where they are nearly in contact. This

articulation is so firm, that the fibula is broken when an attempt is made to

rupture the ligament.

The anterior inferior tibio-fibular ligament is a broad band, consisting of two

fasciculi of parallel fibres which pass obliquely across the anterior aspect of tho

articulation of the two bones at their inferior extremity, from tibia to fibula.

The posterior inferior tihio-jihidar ligament is a similar band on the posterior

surface of the articulation. Both ligaments project somewhat below the margin

of the bones, and serve to deepen the cavity of articulation with the astragalus.

The transverse ligament is a narrow band of ligamentous fibres, continuous

with the preceding, and passing transversely across the back of the ankle joint,

between the two malleoli.

The synovial viemhrane of the inferior tibio-fibular articulation, is a duplica-

ture of the synovial membrane of the ankle joint, reflected upwards for a short

distance between the two bones.

Actions.— Between the tibia and fibula there exists a slight degree of move-

ment, which is calculated to enable the latter to resist injury by yielding for a

trifling extent to forcible pressure.

4. Anlde Joint. — The ankle is a ginglymoid articulation; the surfaces enter-

ing into its formation are the under surface of the tibia with its malleolus

and the malleolus of the

Fig. 144. fibula, above; and the Fig. 145.

,
surface of the astragalus

with its two lateral facets,

below. The ligaments

are three in number :

Anterior,

Internal lateral,

External lateral.

The anterior ligament

is a thin, membranous
layer, passing from the

margin of the tibia, to

the astragalus, in front

of its articular surface.

It is in relation, infront,

with the tendons of the

extensors of the great

and lesser toes, tibialis

anticus, peroneus tertius,

and anterior tibial ves-

sels and nerve. Poste^

riorly it lies in contact

with a stratum of extra-

synovial adipose tissue and the synovial membrane
The internal lateral or deltoid ligament is a triangu-

lar layer of fibres, attached superiorly, by its apex, to

the internal malleolus; inferiorly, by an expanded base,

to the astragalus, os calcis, and scaphoid bone. Beneath
the superficial layer of this ligament is a stronger and

thicker fasciculus, which connects the apex of the internal malleolus with the side

of the astragalus.

The internal lateral ligament is covered in and partly concealed by the tendon

Posterior view op the

ANKLK JOINT. 1. Lower

part of the interosseous

membrane. 2. Postero-

inferior lignment connect-

ing the tibia and fibula.

3. Transverse ligament.

4. Internal lateral liga-

ment. 5. Posterior fasci-

culus of the external late-

ral ligament. 6. Middle

fasciculus of the external

lateral ligament. 7. Syno-

vial membrane of the ankle

joint. 8. Posterior tuber-

osity of the OS calcis.

Internal view op the ankle

JOINT. 1. Internal malleolus of

the tibia. 2, 2. Astragalus. 3. Os

calcis. 4. Scaphoid bone. 5. In-

ternal cuneiform bone. 6. Inter-

nal lateral or deltoid ligament.

7. Anterior ligament. 8. Tendo

Achillis ; a small bursa is seen in-

terposed between this tendon and

the posterior tuberosity of the os

calcis.
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Fig. 146

)f the tibialis posticus, and, at its posterior part, is in relation with the tendon of

the flexor longus digitorum, and flexor longus poUicis.

The external lateral liyament consists of three strong fasciculi, which proceed

from the inner side of the external malleolus, and

diverge in three diiferent directions. The ante-

rior fasciculus passes forwards to be attached to

the astragalus ; the posterior, backwards, to be

connected with the astragalus posteriorly; and

the middle, longer than the other two, descends

to be inserted into the outer side of the os

caleis.

''It is the strong union of this bone," says Sir

Astley Cooper, ''with the tarsal bones, by means
of the external lateral ligaments, which leads to

its being more frequently fractured than dislo-

cated."

The transverse ligament of the tibia and fibula

occupies the place of a posterior ligament of the

ankle joint. It is in relation, behind, with the

posterior tibial vessels and nerve, and tendon of

the tibialis posticus muscle; in front, with the

extra-synovial adipose tissue and synovial mem-
brane.

The synovial memhrane invests the cartilagi-

nous surfaces of the tibia and fibula (sending a

duplicature upwards between their lower ends),

and the upper surface and two sides of the

astragalus. It is then reflected upon the ante-

rior and lateral ligaments, and on the transverse ligament posteriorly.

Actions. — The movements of the ankle joint are flexion and extension only,

without lateral motion.

External view of the anklk

JOINT. 1. Tibia. 2. External mal-

leolus of the fibula. 3, 3. Astra-

galus, 4. Os caleis. 5. Cuboid

bone. 6. Anterior fasciculus of

the external lateral ligaoaent at-

tached to the astragalus. 7. Its

middle fasciculus, attached to the

OS caleis. 8. Its posterior fascicu-

lus, attached to the astragalus,

9. Anterior ligament of the ankle.

5. Articidation of the Tarsal Bones.—The ligaments which connect the seven

bones of the tarsus to each other are of three kinds,

—

Dorsal, Plantar, Interosseous.

The dorsal ligaments are small fasciculi of parallel fibres, which pass from each

bone to all the neighboring bones with which it articulates. The only dorsal

ligaments deserving of particular mention are, the external and posterior calcaneo-

astragaloid, which, with the interosseous ligament, complete the articulation of

the astragalus with the os caleis; the superior and internal calcaneo-cuhoid liga

ments ; and the siq^erior astragcdo-scajjhoid WgSiment. The internal calcaneo-

cuboid, and superior calcaneo-scaphoid ligament, which are closely united poste-

riorly in the deep groove which intervenes between the astragalus and os caleis,

separate anteriorly to reach their respective bones; they form the principal bond
of connexion between the first and second range of bones of the foot. It is the

division of this portion of these ligaments that demands the careful attention of

the surgeon in performing Chopai't's operation.

The plantar ligaments have the same disposition on the plantar surface of the

foot; — three of them, however, are of large size, and have especial names,

viz., the

Calcaneo-scaphoid,

Long calcaneocuboid,

Short calcaneo-cuboid.

The inferior calcaneo-scaphoid ligament is a broad and fibro-cartilaginoua
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n/f

band ot ligament, which passes forwards from the anterior and inner border of

the OS calcis to the edge of the scaphoid bone. Besides connecting the os calcis

and scaphoid, it supports the astragalus, and forms

part of the cavity in which the round head of the

latter bone is received. It is lined on its upper'sur-

face by the synovial membrane of the astragalo-sca-

phoid articulation.

The firm connexion of the os calcis with the sca-

phoid bone, and the feebleness of the astrasalo-sca-

phoid articulation, are conditions favorable to the

occasional dislocation of the head of the astragalus.

The long calcaneo-cuhoid, or Ugamentum loiigum

plantae, is a long band of ligamentous fibres, which
proceeds from the under surface of the os calcis to

the rough surface on the under part of the cuboid

bone, its fibres being continued onwards to the base

of the third and fourth metatarsal bones.

This ligament forms the inferior boundary of a

canal in the cuboid bone, through which the tendon

of the peroneus longus passes to its insertion into

the base of the metatarsal bone of the great toe.

The short calcaneo-cuboid, or Ugamentum breve

pla)ifde, is situated closer to the bones than the long

plantar ligament, from which it is separated by adi-

pose tissue ; it is broad and extensive, and ties the

under part of the os calcis and cuboid bone firmly

together.

The interosseous ligaments are five in number;
they are short and strong ligamentous fibres, situated

between adjoining bones, and firmly attached to their

rough surfaces. One of these, calcaneo-astragalo id

,

is lodged in the groove between the upper surface

of the OS calcis and the lower of the astragalus. It

is large and very strong, consists of vertical and

oblique fibres, and serves to unite the os calcis and

astragalus solidly together. The second interosseous

ligament, also very strong, is situated between the

sides of the scaphoid and cuboid bone; the three

remaining interosseous ligaments connect strongly

together the three cuneiform bones and the cuboid.

The si/novial inembranes of the tarsus are four in

number : one, for the posterior calcaneo-astragaloid

articulation ; a second, for the anterior calcaneo-

astragaloid and astragalo-scaphoid articulation ; oc-

casionally an additional small synovial membrane is

found in the anterior calcaneo-astragaloid joint; a

third, for the calcaneo-cuboid articulation ; and a

fourtli, the large tarsal synovial membrane, for the articulations between the sca-

phoid and three cuneiform bones, the cuneiform bones with each other, the

external cuneiform bone with the cuboid, and the two external cuneiform bones

with the bases of the second and third metatarsal bones. The prolongation which

reaches the metatarsal bones passes forwards between the internal and middl

cuneiform bone. A small synovial membrane is sometimes met with between the

contiguous surfaces of the scaphoid and cuboid bone.

Actions.—The movements permitted by the articulation between the astragalus

and os calcis, are a slight degree of gliding, in the direction forivards and back-

LlGAMENTS OF THE SOLE OP

THE FOOT. 1. Os calcis. 2. As-

tragalus. 3. Tuberosity of the

scaphoid bone. 4. Long calca-

neo-cuboid ligament. 5. Part

of the short calcaneo-cuboid

ligament. 6. Calcaneo-sca-

phoid ligament. 7. Plantar tar-

sal ligaments. 8, 8. Tendon of

the peroneus longus muscle.

9, 9. Plantar tarso-m.etatarsal

ligaments. 10. Plantar liga-

ment of the metatarso-phalan-

geal articulation of tho great

toe: the same ligamentisseen on

the other toes. 11, 11, 11. Late-

ral ligaments of the meta-

tarso-phalangeal articulations.

12. Transverse ligament. 1-3.

Lateral ligaments of the pha-

langes of the great toe ; the

same ligaments are seen on the

other toes.
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tcards, and laterally from side to side. The movements of the second range of

tarsal bones are very trifling, being greater between the scaphoid and three cunei-

form bones than in the other articulations. The movements occurring between

the urst and second range are the most considerable; they are adduction MXi.^

abduction; and, in a minor diegvee., flexion, which increases the arch of the foot)

and extension, which flattens the arch.

6. Tarsc metatarsal Ar-ticulation.— The ligaments of this articulation are,

Dorsal, Plantar, Interosseous.

The dorsal ligaments connect the metatarsal to the tarsal bones, and the

metatarsal bones with each other. The base of the second metatarsal bone,

articulating with the three cuneiform bones, receives a ligamentous slip from

each, while the rest articulating with a single tarsal bone receive only a single

tarsal slip.

The plantar ligaments have a similar disposition on the plantar surface.

The inte?'osseoi(s ligaments are situated between the bases of the metatarsal

bones of the four lesser toes ; also between the base of the second and third meta-

tarsal bones and the internal and external cuneiform bone.

The metatarsal bone of tiie second toe being implanted by its base between the

internal and external cuneiform bone, is the most strongly articulated of all the

metatarsal bones. This disposition must be recollected in amputation at the

tarso-metatarsal articulation [Hey's operation].

The synovial memhranes of the tarso-metatarsal articulation are three in num-
ber; one for the metatarsal bone of the great toe; one for the second and third

metatarsal bone, which is continuous with the great tarsal synovial membrane;
and one for the fourth and fifth metatarsal bones.

Actions.— The movements of the metatarsal on the tarsal bones and on eacli

other are very slight; they are such only as contribute to the strength of the

foot, by permitting a certain degree of yielding to opposing forces.

7. 3htatarso-plialangecd Articidation. — The ligaments of this articulatioDj

like those between the first phalanges and metacarpal bones of the hand, are.

Inferior or plantar. Two lateral. Transverse.

The inferior or plantar ligaments, thick and fibro-cartilaginous, form part of

the articulating surface of the joint.

The lateral ligaments, short and very strong, are situated one on each side of

the joint.

The transverse ligament is a strong band, which passes transversely between

the plantar ligaments.

The expansion of the extensor tendon supplies the place of a dorsal ligament.

Actions.— The movements of the first phalanges on the rounded heads of the

metatarsal bones, axe flexion, extension, adduction, and ahduction.

8. Articulation of the Phalanges.— The ligaments of the phalanges are the

same as those of the fingers, and have the same disposition ; their actions are also

similar. They are.

Inferior or plantar, and. Two lateral.
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CHAPTER IV.

OF THE MUSCLES.

Muscles are the moviog organs of the animal frame; they constitnfe b_^ chei;

size and number the great bulk of the body, upon which they bestow forw and

symmetry. In the limbs they are situated around the bones, wLich they invest

and defend, while they form to some of the joints a principal protection. In

the trunk they are spread out to inclose cavities and constitute a defensive wall,

capable of yielding to internal pressure, and again returning to its original

position.

Their color presents the deep red which is characteristic of flesh, and their form

is variously modified, to execute the varied range of movements which they are

required to effect.

Muscle is composed of a number of parallel fibres placed side by side, and sup-

ported and held together by a delicate web of areolar tissue ; so that, if it were

possible to remove the muscular substance, we should have remaining a beautiful

reticular framework, possessing the exact form and size of the muscle without its

color and solidity. Towards the extremity of the organ the muscular fibre ceases,

and the fibrous structure becomes aggregated, and modified, so as to constitute

those glistening fibres and cords by which the muscle is tied to the surface of

bone, and which are called tendons. Almost every muscle in the body is con-

nected with bone [through the medium of the periosteum], either by tendinous

fibres, or by an aggregation of those fibres constituting a tendon ; and the union

is so firm, that, under extreme violence, the bone itself breaks rather than permit

the separation of the tendon from its attachment. In the broad muscles the

tendon is spread out so as to form an expansion, called aponeurosis (ajto, longe

;

j^fijpov,' nervus, a nerve widely spread out).

Muscles present various modifications in the arrangement of their fibres in

relation to their tendinous structure. Sometimes they are longitudinal, and ter-

minate at each extremity in tendon, the entire muscle hemg fusiform in shape;

in other situations they are disposed like the rays of a fen, converging to a tendi-

nous point, as the temporal, pectoral, glutei, &c., and constitute a radiate muscle.

Again, they are penniforni, converging like the barbs of a feather to one side of

a tendon, which runs the whole length of the muscle, as in the peronei ; or hipen-

tiiform, converging to both sides of the tendon. In other muscles the fibres pass

obliquely from the surface of a tendinous expansion spread out on one side, to

that of another extended on the opposite side, as in the semi-membranosus; or,

they are composed of penniform or bipenniform fasciculi, as in the deltoid, and
constitute a compound muscle.

The nomenclature of muscles is defective and confused, and is generally derived

from some prominent character which the muscle presents; thus, some are named
from their situation, as the tibialis, peroneus, brachialis, temporalis; others from

their uses, as the flexors, extensors, adductors, abductors, levators, tensors,

sphincters, &c. Some again from their form, as the trapezius, triangularis, del-

toid, rhombuideus, scalenus, orbicularis, &c. ; and others from their direction, as

the rectus, obliquus, transversalis, &c. Certain muscles have received names
expressive of their attachments, as the sterno-mastoideus, sterno-hyoideus, &c.

;

and others, of their divisions, as the biceps, triceps, digastrieus, complexus, &c.

In the description of a muscle we express its attachment by the words " origin
"

and insertion " ; the term origin is generally applied to the more fixed or central

1 The ancients named all the white fibres of the body vsv^a. : the term has since been
.'imited to the nerves.

i
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Fio. 148.

A MUSCULAR FI-

BRE OP ANIMAL LIFE

inclosed in its inyo-

lemma: the trans-

verse and longitu-

dinal striae are seen.

attachment, or to the point towards which the motion is directed, while insertion

is assigned to the more movable point, or to that most distant from the centre

:

out there are exceptions to this principle, and as many muscles
pull equally towards both extremities, the use of such terms
must be regarded as arbitrary

In structure, muscle is composed of bundles of fibres of
variable size called fasciculi, which are inclosed in an areolar

membranous investment or sheath, and the latter is continuous

with the areolar framework of the fibres. Each fasciculus is

composed of a number of smaller bundles, and these of single

fibres, which, from their minute size and independent appear-

ance, have been distinguished by the name of ultimate fibres.

The ultimate fibre is found by microscopic investigation to be

itself a fasciculus (ultimate fasciculus), made up of a number
of ultimate fibrils inclosed in a deljcate sheath, the myolemma
or sarcolemma.' Two kinds of ultimate muscular fibre exist in

the animal economy; viz., that of voluntary or animal life,

striated muscle; and that of involuntary or organic life, smooth
muscle.

The ultimate fibre of animal life is known by its size, by its uniformity of
calibre, and especially by the transverse markings which occur at minute and
regular distances. It also presents other markings or strise, having a longitu-

dinal direction, which indicate the existence of fibrillge within the myolemma.
The myolemma, or sarcolemma, the investing sheath of the ultimate fibre, is thin,

homogeneous, transparent, and elastic.

According to Bow-
man,^ the ultimate fi-

bres or fasciculi are

polyhedral in shape

and various in size;

the polyhedral form

being due to mutual

pressure, and the va-

riety of size, besides

being met with in a

single muscle, being

also characteristic of

different classes, ge-

nera, and even sexes

of animals: thus the

average diameter of

the ultimate fibre in

the human female is -rl-r, in the male ^4-y, the average

of both being in round numbers ^^^ [of an inch].

The largest fibres are met with in fishes, in which they average Ty^rr ; the next

largest are found in man ; while in other classes they range in the following

Fig. 150.

Fig. 149.

Transverse section op ultimate

FIBRES OP THE BICEPS, after Bow-
man. In tliis figure the polyhedral

form of the fibres is seen, and their

composition of ultimate fibrils.

1. Ultimate fibril of

muscular fibre op animal

life, according to the viewa

of Bowman. 2. Muscular
FIBRE OP animal LIFE, more

highly magnified. Its myo-

lemma is so thin and trans-

parent as to permit the ulti-

mate fibrils to be seen.

order:— insects ^-j-^; reptiles ^g-^; mammalia birds gl;^ [of an inch].

' In the summer of 1836, while engaged with Dr. Jones Quain in the examination of ani-

mal tissues with a simple dissecting microscope, constructed by Powell, I first saw that

the ultimate fibre of muscle was invested by a proper sheath, for which I proposed the term
" Myolemma;" a term which was adopted by Dr. Quain in the fourth edition of his "Ele-
ments of Anatomy." We at that time believed that the transverse folding of that sheath
gave rise to the appearance of transverse strise, an opinion which subsequent examination
proved to be incorrect. Mr. Bowman has since employed the term " Sarcolemma," aa
synonymous with Myolemma.

* On the Minute Structure and Movements of Voluntary Muscle. Philosophical Trans-
actions, 1840.
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FlO. 151.

btiTiMATE FIBRE, in which

tlie transverse splitting into

diski>, in the direction of tlie

conslrictions of the ultimate

fibrils, is seen. After Bow-

man.

The ultimate fihrUs of animal life, according to Bowman, are beaded filaments,

presenting a regular succession of segments and constrictions, the latter being

narrower than the former, and the component substance probably less dense.

An ultimate fibre consists of a bundle of these fibrils, which are so disposed

that all the segments and all the constrictions correspond, and in this manner
give rise to the alternate light and dark lines of the

transverse striae. The fibrils are connected together

with very different degrees of closeness in different

animals; in man they are but slightly adherent, and

distinct longitudinal lines of junction maybe observed

between them ; they also separate easily when mace-

rated for some time. Besides the more usual separa-

tion of the ultimate fibre into fibrils, it breaks when
stretched, into transverse segments, corresponding

with the dark lines of the striae, and consequently

with the constrictions of the fibrillae. Where this

division occurs with the greatest facility, the longitu-

dinal lines are indistinct, or scarcely perceptible. " In

fact,'' says Bowman, " the primitive fasciculus seems

to consist of primitive component segments or parti-

cles, arranged so as to form, in one sense, fibrillae,

and in another sense, disks : and which of these two

may happen to present itself to the observer, will depend on the amount of adhe-

sion, endways or sideways, existing between the segments. Generally, in a recent

fasciculus, there are transverse striae, showing divisions into disks, and longitu-

dinal striae, marking its composition by fibrillae."

Bowman has observed that in the substance of the ultimate fibre there exist

minute " oval or circular disks, frequently concave on one or both surfaces, and
containing, somewhere near the centre, one, two, or

three minute dots or granules." Occasionally they

. present irregularities of form, which he regards as

accidental. They are situated between and connected

with the fibrils, and distributed in pretty equal num-
bers through the fibre. These corpuscles are the

nuclei of the nucleated cells out of which the muscu-
lar fibre was originally developed. Observing, how-
ever, that their " absolute number is far greater in

the adult than in the foetus, while their number,
relatively to the bulk of the fasciculi, at these two

epochs, remains nearly the same," Mr. Bowman be-

lieves that, "during development, and subsequently,

a further and successive deposit of corpuscles " takes

place. The corpuscles are brought into view only

when the muscular fibre is acted upon by a solution

of " one of the milder acids, as the citric."

According to my investigations,' the ultimate fibril

of animal life is cylindrical when isolated, and pro-

bably polyhedral from pressure when forming part

of an ultimate fibre or fasciculus. It measures in

diameter ttq-J-^q *^^ ^"^ inch, and is composed of a succession of cells connected by

their flat surfaces. The cells are filled with a transparent substance, which may
be termed myolxne. The myoline differs in density in different cells, and from

this circumstance bestows a peculiarity of character on certain of the cells. For

example, when a fibril in its passive state is examined, there will be seen a series

' These were made on dissections of fresh human muscle, prepared for me by Mr. Lea-

land, partner of the eminent optician, Mr. Powell.

Fia. 152.

Mass of ultimate fibrf.s

from the pectoralis major of the

human fcetus, at nine months.

These fibres have been im-

mersed in a solution of tartaric

acid, and their "numerous cor-

puscles, turned in various di-

rections, some presenting nu-

cleoli," are shown. After Bow-

man.

I
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of dark oblong bodies separated by b'ght spaces of equal length; now, the dark

bodies are each composed of a pair of cells containing the densest form of myo-

Structure of the ultimate muscular fibril and fibre of ani-

mal LIFE. — A. Ultimate muscular fibril in the state of partial con- ^^^' '""•

traction. B. The same in the state of ordinary relaxation. This
\ n r d

fibril measured -^jy^^^ of an iuch in diameter. c. A similar jn ^r- i

iB

e i

Is

Si
iBil
TPffC

is
iffl

diameter. D. Plan of a portion of an ultimate fibre, showing the

manner in which the transverse striae are produced, by the colloca-

tion of the fibrils.

Nos. 1, 1. The pair of highly refractive cells; they form the dark

parts of the single fibrils, but the bright parts of the fibre d. In the

stretched fibril c, each cell has the appearance of being double.

2, 2. The pair of less refractive cells, light in the single fibrils, but

forming the shaded striae in D. The transverse septum between these

cells is very conspicuous ; and in c two other septa are seen to exist,

making the number of transparent cells four. In D, the tier of cells

immediately above the dark tier is partially illumined from the ob-

liquity of the light. (By an error on the part of the engraver the

boundary lines of the fibril are omitted in a b and c.)

line, and are hence highly refractive, while the transparent spaces are constituted

by a pair of cells containing a more fluid myoline. When the fibrils are collected

together so as to form an ultimate fibre or fasciculus, the appearance of the cell is

altered ; those which look dark in the single fibril, that is, the most refractive,

being ranged side by side, constitute the bright band; while the transparent cells

of the single fibril are the shaded strige of the fibre.

When the ultimate fibril is very much stretched, the two highly refractive cells

appear each to be double; while the transparent space is evidently composed of

four cells.

The ultimate jibre of organic life, or smooth muscular fibre, is a single homo-

geneous filament much smaller than the fibre of animal life, flat, smooth, and

without transverse markings. It is of a fusiform shape, and various length, and

consists of a thin external membrane, blended with a soft, homogeneous or finely

granular contained substance. These fibres were originally round nucleated cells,

which have become elongated into a fusiform shape, and subsequently grown into

the dimensions of fibres. When of small size they have a single nucleus ; but

in the longer fibre a succession of nuclei with corresponding swollen parts may be

observed from point to point, and the nucleus is sometimes so much elongated as

to deserve the title of columnar. The fusiform cells are united into little bundles

or fasciculi by an adhesive interstitial substance, and the fasciculi, which are

sometimes round and sometimes flat, are bound together into larger bundles by

areolar tissue and fine elastic fibres; the interspaces of the bundles being occupied

by vessels and nerves, the former in great abundance
Organic or smooth muscle is distributed abundantly in the animal frame, and

is met with in all situations where a distinct contractile power, independent of

mere elasticity, is required ; for example, in the alimentary canal, from the middle

of the oesophagus to the internal sphincter ani; in the posterior segment of the

trachea, and in the bronchial tubes to their finest ramifications ; in the excretory

ducts of various glands, as Wharton's duct, the ductus communis choledochur,

the calices and pelves of the kidneys ; the ureters, bladder, and urethra ; on the

testes, around the vasa deferentia and vesiculae seminales, the prostate, Cowper's

glands, and in the substance of the corpora cavernosa ; in the Fallopian tubes,

uterus and vagina; in the middle coat of arteries, veins, and lymphatic vessel-

;

in the iris; and in the corium of the skin, particularly in the areolte and nipples
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Fig. 154.

of the mammary glands, in the dartos of the scrotum, and around the hair

fnllicles, and many of the sudoriferous and sebiferous ducts.

The develoj^ment of muscular fibre is effected by

means of the formation of nucleated cells out of an origi-

nal blastema, and the conversion of those cells into the

tubuli of ultimate fibres, while their contents, by a subse-

quent developmental action, are transformed into ultimata

fibrils. In the muscular fibre of organic life the process

seems to stop short of the formation of fibrillse ; the cell-

contents retaining their original homogeneous or granular

character.

Muscles are divided into two great classes, voluntary

and involuntary, to which may be added, as an interme-

diate and connecting link, the muscle of the vascular

system, the heart.

The voluntary, or system of animal life, is developed

from the external or serous, layer of the germinal mem-
brane, and comprehends the whole of the muscles of the

limbs and trunk. The involuntary, or organic system, is

developed from the internal or mucous layer, and constitutes

the thin muscular structure of the intestinal canal, urinary

passages, and internal organs of generation. At the com-

mencement of the alimentary canal at the middle of the

oesophagus, and near its termination at the anus, the mus-

cular coat is formed by a blending of the fibres of both

classes. The heart is developed from the middle, or vascu-

lar layer of the germinal membrane; and although invol-

untary in its action is composed of ultimate fibres, having

the transverse strias of the muscle of animal life. Striated

muscle is also found around the venae cavae near the heart,

in the upper half of the oesophagus, and in the round ligaments of the uterus.

The muscles may be arranged in conformity with the general division of the

body into— 1. Those of the head and neck. 2. Those of the trunk. 3. Those

of the upper extremity. 4. Those of the lower extremity.

MUSCLES OF THE HEAD AND NECK.

The muscles of the head and neck admit of subdivision into those of the head

and face, and those of the neck.

Ultimate muscular
Fibue of organic life.

A. Muscular fibre of or-

ganic life from the uri-

nary bladder, magni-

fied 600 times, linear

measure. Two of the

nuclei are seen. b. Mus-

cular fibre of organic

life, from the stomach,

magnified 600 times.

The diameter of this and

the preceding fibre, mid-

way between the nuclei,

was

muscles oe the head and pace.

These muscles may be divided into groups corresponding with the natural

regions of the head and face; the groups are eight in number, namely,

1. Cranial group. 5. Superior labial group.

2. Orbital group. 6. Inferior labial group.

3. Ocular group. 7. Maxillary group.

4. Nasal group. 8. Auricular group.

fhe muscles of each of these groups may be thus arranged

:

1. Cranial group. 3. Ocular group

Occipito-frontalis. Levator palpebrss,

- _ , . , Rectus superior,
2. Orhital group. Rectus inferior,

Orbicularis palpebrarum, Rectus internus,

Corrugator supercilii, Rectus externus.

Tensor tarsi. Obliquus superior,

Obliquus inferior.
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4. Ncisal group. 6. Infarior lahial group.

Pyramidalis nasi, (Orbicularis oris),''

Compressor naris, Depressor labii inferioris,

Dilatator naris. Depressor anguli oris,

Depressor alaj nasi, Risorius Santorini,

[Levator labii superioris alaeque nasi,] Levator labii inferioris.

7. Maxillary group.

5. Superior lahial group. Masseter,

Temporalis,
(Orbicularis oris),

_ _ ^
Buccinator,

(Levator labii superioris al^que nasi),' Pterygoideus externus,

Levator labii superioris proprius, Pterygoideus internus.

Levator anguli oris,

Zygomaticus major, ^. Auricular group.

Zygomaticus minor. Attollens aurem,

Attrabens aurem,

Retrabens aurem.

Cranial Group.

Occipito-frontalis.

Dissection.— Tbe occipito-frontalis is to be dissected by making a longitudinal

incision along the vertex of the head, from the tubercle on the occipital bone to

the root of the nose ; and a second incision along the forehead and around the

side of the head, to join the two extremities of the preceding. Dissect the integu-

ment and superficial fascia carefully outwards, beginning at the anterior angle of

the flap, where the muscular fibres are thickest, and remove it altogether. This

dissection requires care; for the muscle is very thin and without attention would
be raised with the integument. There is no deep fascia on the face or head, nor

is it required ; for here the muscles are closely applied against the bones, upon
which they depend for support, whilst in the extremities the support is derived

irom the dense layer of fascia by which they are invested, and which forms for

each muscle a distinct sheath.

The Occipito-frontalis (epicranius) is a broad musculo aponeurotic layer,

which covers the whole side of the vertex of the skull, from the occiput to the

eyebrow. It arises by tendinous fibres from the outer two-thirds of the superior

curved line of the occipital, and from the mastoid portion of the temporal bone.

Its insertion takes place by means of the blending of the fibres of its anterior por-

tion with those of the orbicularis palpebrarum, corrugator supercilii, levator labii

superioris alteque nasi, and pyramidalis nasi. The muscle is fleshy in front over
the frontal bone (frontalis) and behind over the occipital (occipitalis), the two
portions being connected by a broad aponeurosis. The two muscles, together
with their aponeurosis, cover the whole vertex of the skull, hence their designa-

tion galea captitis; they are loosely adherent to the pericranium, but closely to

the integument, particularly on the forehead. At the side of the head the apo-
neurosis (galea aponeurotica)^ is attached to the root of the mastoid process and
processus auditorius, and, becoming thin over the temporal fascia, is connected
;vith the zygoma, malar bone, and external boundary of the orbit.

Relations.— This muscle is in relation by its external surface V}\ih. the frontal

and supraorbital vessels, supraorbital and facial nerve, temporal vessels and auri-

culo-temporal nerve, occipital vessels and nerves, and integument, to which it is

^ [As this muscle belongs to two groups I have, following Mr. Wilson's plan, placed it

in parentheses.]
'^ The orbicularis oris, from encircling the mouth, belongs necessarily to both the supe-

rior and inferior labial regions; it is therefore inclosed within parentheses.
" [This lateral portion, which is an extension from the edge of the proper tendon, is some-

times called the superficial temporal fascia.]
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closely adherent. Its under surface is attached to the pericranium by a loosb

cellular tissue which admits of considerable movement.

Fig. 155.

Muscles op the head and face. 1. Frontal

portion of the occipito-frontalis. 2. Its occipital

portion. 3. Its aponeurosis. 4. Orbicularis palpe-

brarum, which conceals the corrugator supercilii

and tensor tarsi. 5. Pyramidalis nasi. 6. Com-
pressor naris. 7. Orbicularis oris. 8. Levato^

labii superioris aleeque nasi; the adjoining fascicu-

lus between ciphers 8 and 9 is the labial portion of

the muscle. 9. Levator labii superioris proprius
;

the lower part of the levator anguli oris is seen be-

tween the muscles 10 and 11. 10. Zygomaticus

minor. 11. Zygomaticus major. 12. Depressor

labii inferioris. 1.3. Depressor anguli oris. 14. Le-

vator labii inferioris.' 15. Superficial portion of the

masseter. 16. Part of its deep portion. 17. Attra-

hens aurem. 18. Buccinator. 19. Attollens au-

rem. 20. Temporal fascia covering the temporal

muscle. 21. Ketrahens aurem, 22. Anterior belly

of the digastricus ; the tendon is seen passing

through its aponeurotic pulley. 23. Stylo-hyoid

muscle pierced by the posterior belly of the digas-

tricus. 24. Mylo-hyoideus. 25. Upper part of the

sterno-mastoid. 26. Upper part of the trapezius.

The muscle between 25 and 26 is the splenius.

Action.— To raise the eyebrows, thereby throwine; the integument of the fore-

head into transverse wrinkles. Some persons have the power of moving the

entire scalp on the pericranium by means of these muscles.

2. Orhital Group.

Orbicularis palpebrarum, Corrugator supercilii, Tensor tarsi.

Dissection. — The dissection of the face is to be effected by continuing the

longitudinal incision of the vertex of the previous dissection onwards to the tip

of the nose, and thence downwards to the margin of the upper lip; then carry an

incision along the margin of the lip to the angle of the mouth, and transversely

across the face to the angle of the lower jaw. Lastly, divide the integument in

front of the external ear upwards to the transverse incision which was made for

exposing the occipito-frontalis. Dissect the integument and superficial fascia

carefully from the whole of the region included by these incisions, and the present

and two following groups of muscles will be brought into view.

The Orbicularis palpebrarum is a sphincter muscle, surrounding the orbit

and eyelids, and consists of two portions, external and internal. The external or

orhital portion, arises from a short tendon, tendo palpebrarum (tendo oculi), situ-

ated at the inner angle of the eye, from the nasal process of the superior maxillary

and angular process of the frontal bone; it encircles the orbit and is inserted into

the inner border of the orbit and lower border of the tendo palpebrarum, some
of its fibres being continuous with the upper segment. The internal portion

(palpebralis) forms a curved plane of fibres on the eyelids, thinner and paler

than the orbital portion; externally these fibres are attached to the external pal-

pebral ligament and border of the orbit, some being continuous with the orbital

portion; internally they are attached to the borders of the lacus lachrymalis and
tendo palpebrarum. The borders of the palpebralis nearest the edges of the lids
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are thicker than the rest, and termed cih'aris. IMr. Haynes Walton ' remarks

that the ciliaris is redder than the rest of the palpebralis, and continuous with

the tensor tarsi; he conceives it to be the active cause in the production of

entropiura.

The tendo palpebrarum (tendo oculi), about two lines in length and one in

breadth, is attached by one end to the nasal process of the superior maxillary

bone, close to the edge of the orbit; the other end bifurcates to be inserted into

the inner extremities of the tarsal cartilages; from its inner side is given off a

process which spreads over the lachrymal sac, and is attached to the crest of the

lachrymal bone; this is the reflected aponeurosis of the tendo palpebrarum, and

serves to protect the lachrymal sac.

Relattoits.—By its superficial surface it is closely adherent to the integument,

from which it is separated on the eyelids by a loose cellular tissue. By its deep

surface it lies in contact, ahovc^ with the upper border of the orbit, corrugator

supercilii muscle, frontal and supraorbital vessels, and supraorbital nerve ; below,

with the lachrymal sac, levator labii superioris alasque nasi, levator labii supe-

rioris proprius, zygomaticus major and minor muscles, and malar bone; exter-

nally^ with the temporal fascia. On the eyelids it is in relation with the broad

tarsal ligament and tarsal cartilages, and by its upper border is connected with

the occipito-frontalis.

The Corrugator supercilii is a small, narrow, and pointed muscle, situated

immediately above the orbit and beneath the upper segment of the orbicularis

palpebrarum. It arises from the inner extremity of the superciliary ridge, and
is inserted into the under surface of the orbicularis palpebrarum. Its con-

nexion with the orbicularis commences near the supraorbital foramen and is con-

tinued outwards to the external angular process.

Relations.— By its superficial surface, with the pyramidalis nasi, occipito-

frontalis and orbicularis palpebrarum; by its deep surface, with the supraorbital

vessels and nerve.

The Tensor tarsi (Horner's ^ muscle) is a thin plane of muscular fibres, about

three lines in breadth, and six in. length. It is best dissected by separating the

eyelids from the eye, and turning them over

the nose without disturbing the tendo pal-

pebrarum oculi ; then dissect away the small

fold of mucous membrane called plica semilu-

naris, and some loose cellular tissue under
which the muscle is concealed. It arises

from the orbital surface of the lachrymal bone,

and passing across the lachrymal sac, divides

into two slips, which are continuous with the

margin of the ciliaris along the edges of the
lids ;

^ some few of its fibres being attached to

^e lachrymal canals as far as the puncta. Ac-
cording to some anatomists the tensor tarsi is

a process of the orbicularis consisting of two
small fasciculi which inclose the lachrymal
canals, and then spread out on the aponeu-
rosis of the lachrymal sac to be inserted into

the crest and orbital surface of the lachrymal
bone.

Actions The palpebral portion of the orbicularis acts involuntarily in closing

' Medical Times and Gazette, May, 1852.
^ W. E. Horner, M.D., Trofessor of Anatomy in tlae University of Pennsylvania. The

notice of this muscle is contained in a work published in Philadelphia in 1827, entitled
" Lessons in Practical Anatomy."

' Haynes Walton, loc. cit.

[Fig. 156.

A DIAGRAM OP THE TENSOR TARSI MUS-

CLE. 1, \. Bony margins of the orbit.

2. Palpebral fissure. 3. Orbital surface

of the liichrymal bone. 4. Origin of

the tensor tarsi. 5, 5. Insertion into

the neighborhood of the puneta lachry-

malia.]
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the lids, and from the greater curve of the upper lid, upon that principally. The
entire muscle constitutes a sphincter, drawing at the same time, by means of its

osseous attachment, the integument and lids inwards towards the nose. The cor-

rugatores superciliorum draw the eyebrows downwards and inwards, and produce
the vertical wrinkles of the forehead. The tensor tarsi, or lachrymal muscle, is

an auxiliary to the orbicularis, and draws the extremities of the lachrymal
canals inwards, so as to place the puncta in the best position for receiving the

tears. It serves also to keep the lids in relation with the surface of the eye.

Dr. Horner is acquainted with two persons who have the voluntary power of
drawing the lids inwards by these muscles so as to bury the puncta in the angle

of the eye.

3. Ocular Group.

Levator palpebrse, Rectus internus,

Rectus superior. Rectus externus,

Rectus inferior, Obliquus superior,

Obliquus inferior.

Dissection.— To open the orbit (the calvaria and brain having been removed)
the frontal bone must be sawn through at the inner extremity of the orbital

ridge ; and, externally, at its outer extremity. The roof of the orbit may then be
cnmniinuted with the hammer; a process easily accomplished, on account of the

thinness of the orbital plate of the frontal bone and lesser wing of the sphenoid.

The superciliary portion of the orbit may next be driven forwards by a smart

blow, and the external angular process and external wall of the orbit outwards in

the same manner; the broken fragments of the roof of the orbit should then be

removed. By this means the periosteum will be exposed unbroken and undis-

turbed. Remove the periosteum from the whole of the upper surface of th

exposed orbit, and examine the parts beneath.

The Levator palpebr^ is a long, thin, and triangular muscle, situated in

the upper part of the orbit, on the middle line ;. it arises from the upper margin

of the optic foramen, and from the fibrous sheath of the optic nerve; and is

inserted into the upper border of the superior tarsal cartilage.

Relations. — By its upper surface with the fourth nerve, supraorbital nerve

and artery, periosteum of the orbit, and, in front, inner face of the broad tarsal

ligament. By its under surface it rests on the superior rectus, globe of the eye,

and conjunctiva; it receives its nerve and artery by this aspect.

The Rectus superior (attollens) arises from the upper margin of the optic

foramen, and from the fibrous sheath of the optic nerve; and is inserted into the

upper surface of the globe of the eye at a point somewhat more than three lines

from the margin of the cornea.

Relations. — By its upper surface with the levator palpebrse muscle; by the

under surface with the optic nerve, ophthalmic artery and nasal nerve, from which*

it is separated by the adipose tissue of the orbit, and, in front, with the globe of

the eye, the tendon of the superior oblique muscle being interposed.

The Rectus inferior (depressor) arises from the inferior margin of the

optic foramen by a tendon (ligament of Zinn) which is common to it, the internal

and external rectus, and from the fibrous sheath of the optic nerve ; it is inserted

into the inferior surface of the globe of the eye, a little more than two lines from

the margin of the cornea.

Relations.— By its upiper surface with the optic nerve, inferior oblique branch

of the third nerve, adipose tissue of the orbit, and under surface of the globe of

the eye. ^y its under surface with the perio>teum of the floor of the orbit, and

inferior oblique muscle.

The Rectus internus (adductor), the thickest and shortest of the straight

muscles, arises from the common tendon, and from the fibrous sheath of the optic

I
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Fig. 157

nerve ; and is inserted into the inner surface of the globe of the eye at two lines

from the margin of the cornea.

Relations.— By its iriternal surface with the optic nerve, adipose tissue of the

orbit, and eyeball. By its outer surface

v/ith the periosteum of the orbit; by its

upper border with the anterior and poste-

rior ethmoidal vessels, nasal and infra-

trochlear nerve.

The Kectus externus (abductor), the

longest of the straight muscles, arises by
two heads, one from the common tendon,

the other with the origin of the superior

rectus from the margin df the optic fora-

men ; the nasal, third, and sixth nerve,

passing between them. It is inserted into

the outer surface of the globe of the eye,

a little more than two lines from the mar-

gin of the cornea.

Relations.— By its internal surface

with the third, nasal, sixth, and optic

nerve, ciliary ganglion and nerves, oph-

thalmic artery and vein, adipose tissue of

the orbit, inferior oblique muscle, and

eyeball. By its external s\irface with the

periosteum of the orbit and lachrymal

gland ; by the upper horder with the

lachrymal vessels and nerve.

The recti muscles present several char-

acters in common ; thus, they are thin,

have each the form of an isosceles trian-

gle, bear the same relation to the globe of

the eye, and are inserted in a similar

manner into the sclerotica, at about two lines from the circumference of the

cornea. The points of difference relate to thickness and length; the internal

rectus is the thickest and shortest, the external the longest, and the superior the

most thin. The insertion of the four recti into the globe of the eye forms a ten-

dinous expansion, which is continued as far as the margin of the cornea, and is

termed tunica albuginea.

The Obliquus superior (troehlearis) is a fusiform muscle arising from the

margin of the optic foramen, and from the fibrous sheath of the optic nerve; it

passes forwards to the pulley at the internal angular process of the frontal bone;

its tendon is then reflected outwards beneath the superior rectus to the outer part

of the globe of the eye, where it is inserted into the sclerotic coat, at about .nid-

way between the margin of the cornea and the optic nerve. The trocldea or

'pulley of the superior oblique muscle is a fibro-cartilaginous ring attached to the

depression beneath the internal angular process of the frontal bone. The ring is

flat, about a line in width, and provided with a synovial membrane, which is con-

tinued together with a fibrous sheath, for a short distance, upon the tendon.

Sometimes the ring is supported, or in part formed, by a process of bone.

Relations. — By its superior surface \^\i\i the fourth nerve, supra-trochlear

nerve, and periosteum of the orbit. By the inferior surface with the adipose

tissue of the orbit, upper border of the internal rectus and the vessels and nerves

crossing that border.

The Obliquus inferior, a thin and narrow muscle, arises from the inner

margin of the [orbital surface of the] superior maxillary bone, immediately ex-

ternal to the lachrymal groove, and passes beneath the inferior rectus, t« be

12

Muscles of the eyeball ; the view is

taken from the outer side of the right orbit.

1. Fragment of that portion of the sphenoid

bone through which the optic nerve passes

to enter the orbit. 2. Optic nerve. 3. Globe

of the eye. 4. Levator palpebrse muscle.

5. Superior oblique. 6. Its cartilaginous

pulley. 7. Its reflected tendon* 8. Infe-

rior oblique muscle ; the- small square knob

at its commencement is a piece of its bony

origin broken off. 9. Superior rectus. 10. In-

ternal rectus partly concealed by the optic

nerve. 11. Part of external rectus, showing

its two heads of origin, 12. Extremity of

external rectus at its insertion; the interme-

diate portion of the muscle having been re-

moved. 13. Inferior rectus. 14. Tunica

albuginea, formed by the expansion of the

tendons of the four recti.
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inserted into the outer and posterior part of the eyeball, at about two lines from

the entrance of the optic nerve.

Relations. — By its superior surface With the inferior rectus muscle and eye-

ball ; by the inferior surface with the periosteum of the floor of the orbit, and
external rectus.

According to Mr. Ferrall ' the muscles of the orbit are separated from the globe

of the eyeball and structures immediately surrounding the optic nerve, by a fascia,

which is continuous with the broad tarsal ligament and tarsal cartilages. Tiiis

fascia the author terms tunica vaginalis oculi^; it is pierced anteriorly, for the

passage of the six orbital muscles, by six openings, through which the tendons

of the muscles play as through pulleys. The use assigned to it by Mr. Ferrall is

to protect the eyeball from the pressure of its muscles during their action ; by its

means, also, the recti muscles are enabled to give a rotatory movement to the

eyeball; and in brutes antagonize the retractor muscle.

Actions.— The levator palpebrse raises the upper eyelid. The four recti, act-

ing singly, pull the eyeball in the four directions ; upwards, downwards, inwards,

and outwards. Acting by pairs, they carry the eyeball in the diagonal of these

directions, viz., upwards and inwards, upwards and outwards, downwards and

inwards, downwards and outwards. Acting all together, they directly retract the

globe within the orbit. The superior oblique muscle, acting alone, rolls the

globe inwards and forwards, and carries the pupil outwards and downwards to

the lower and outer angle of the orbit. The inferior oblique acting alone, rolls

the globe outwards and backwards, and carries the pupil outwards and upwards

to the upper and outer angle of the eye. Both muscles acting together, draw

the eyeball forwards, and give the pupil that slight degree of eversion which

enables it to admit the largest field of vision.

[Tenon, as far back as 1806, described each rectus muscle as dividing near its

anterior extremity into tivo tendons, one, the ocular, piercing the deep ocular

fascia, (which he also described,) and being inserted into the sclerotica; the

other, the orbital, quite slender, placed behind the fascia, and inserted into the

orbit near its margin. By this means all compressive action upon the ball is

prevented during the contraction of one or more of these muscles, the fixity

of the orbital tendon elevating the more movable portion of the muscle during

its action. Richet, more recently (1843), figured these muscles with their

double insertions, as well as the deep ocular fascia. This fascia, in 1841, was

described by Ferrall as the tunica vaginalis oculi. The existence of these ten-

dons, it has been asserted, not only deprives the recti muscles of any compressive

power, but also deters them from retracting the globe to any extent, so that they

cannot be antagonists of the obliqui, which, possessing no orbital tendons, un-

doubtedly advance it. Hence, we must find some other agent to depress the

globe in its socket than those generally indicated : this is the orbicularis palpe-

brarum. The inner and outer attachments of this muscle are on a plane poste-

rior to its central palpebral portion, which, during contraction, is pressed against

the globe; and its power is sustained by its close connexion with the subconjunc-

tival layer of the tunica vaginalis oculi, especially at the inner angle of the eye.

According to this statement. Dr. Hewson urges, that the protrusion of the globe,

which follows the ordinary operation for convergent strabismus, is produced, not

by disturbing the balance of power between the recti and obliqui, as ordinarily

believed, but by weakening the connexion between the orbicularis and its

retaining fascia at the inner portion, and thus diminishing its power.

The accompanying figure, (to which, by the author's permission, I have added

the ciphers and description,) from a paper by Dr. Hewson, exhibits, in a trans-

verse section, the orbital and ocular tendons of the internal and external rectus

' In a pnper read before the Royal Society, on the 10th of June, 1841.

" First described by Dalrymple, "Anatomy of the Human Eye," 1834.

I
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fiiuscles and the folds of the ocular fascia, as exposed in dissections made hy
liim, and •which I have examined.

The ocular fascia will be observed

commencing upon the optic nerve,

and can be traced forwards upon the

globe as far as nearly to the inser-

tion of the ocular tendon of the rec-

tus, where this tendon perforates it;

immediately anterior to this perfora-

tion the fascia splits into two por-

tions, one passes in front of the orbi-

tal tendon to the edge of the orbit,

where it becomes continuous with the

broad tarsal ligament, the other covers

the external surface (taking the globe

as a centre) of the ocular tendon and ^
passes as far forwards as -^-^ of an inch

from the cornea, where it is reflected

beneath the ocular conjunctiva (and

is called the subconjunctival layer), to

unite with the portion last described,

at the edge of the orbit. The subcon-

junctival portion is firmly connected

by dense areolar tissue, not only with

that covering the orbital tendon (so

that towards the edge of the orbit they

seem to form but one layer), but at the

inner canthus with the reflected apo-

neurosis of the tendo palpebrarum so

as' to retain that tendon, firmly, in its

place, and thus steady the depressing

action of the orbicularis ; but if this

fascia is divided, the tendo oculi is

tiliowed to advance during the action

of the muscle, instead of holding the

inner attachment of the muscle firmly

in its proper place ; and thus the de-

pressing power of the orbicularis is

diminished, and the obliqui are per-

mitted to protrude the ball.

The correctness of these state-

ments seems to be well supported

by the results of Dr. Hewson's
operative procedures, wherein sub-

conjunctival tenotomy is performed

without disturbing the ocular fascia. ']

[Fig. 158.

Transverse section of the bight eye, viewed

FROM above, with ALL THE REFLEXIONS OF THE

OCULAR FASCIA, AND ITS RELATIONS TO THE EYE-

BALL, MUSCLES, AND EYELIDS. 1. Internal rectus.

2. External rectus, each dividing anteriorly into

its two tendons, orbital and ocular. 3, 4, ,5, 6, 7, 8.

Ocular fascia on the nasal side. 3, 4. Deep-seated

portion forming a socket for the globe. 5. At. this

point, after being perforated by the ocular tendon, it

divides into two layers, 6 and 7. 6 passes to the edge

of the orbit in front of the orbital tendon to become

connected with the broad tarsal ligament. 7 con-

tinues forwards upon the ocular tendon to about J-

of an inch behind the cornea, where it is reflected

(8) behind the ocular conjunctiva to the edge of

the orbit where it is continuous with the layer 6.

9, 10. Muscular sheath of the rectus, adherent in

front to the opening in the ocular fascia for the

transit of the ocular tendon. 11. Periosteum of

the orbit. The ocular and palpebral layers of the

conjunctiva are seen in front between the lid and

the globe. 12. Section of lachrymal sac. 13. Dense

fibro-areolar tissue formed by the blending of the

subconjunctival and deep ocular layer with the

reflected aponeurosis of the tendo palpebrarum.]

4. Nasal Group.

Pyramidalis nasi,

Compressor naris,

Dilatator naris.

Depressor alge nasi,

[Levator labii superioris alseque nasi.]

The Pyramidalis nasi (procerus) is a small pyramidal slip of muscular

' [For an excellent r^sum^ of the entire subject, see an article in the N. Am. Med.-Chir.
Review, March, 1858, " On the Prominence of the Eyeball, etc., followiDg the ordinary ope-

ration for Strabismus. With an account of a pair of Scissors for performing the Subcon-
junctival Operation. ByAddinell Hewson M. D. Philada."]
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Fig. 159.

fibres sent downwards on the brid.^e of the nose by the oceipito-frontalis. It is

inserted into the tendinous expansion of the compressor naris.

Relations.— By its njyper surface with the

integument; by its under surface with the

periosteum of the frontal and nasal bone. Its

outer border corresponds with the edge of the

orbicularis palpebrarum ; its inner harder with

its fellow, from which it is separated by a nar

row cellular space.

The Compressor naris (transversus nasi)

is a thin and triangular muscle ; it arises by its

apex from the canine fossa of the superior max-

illary bone, and spreads out upon the side of the

nose into a thin tendinous expansion, which is

continuous across the ridge with the muscle of

the opposite side. It is connected at its origin

with a muscular fasciculus which is attached to

the nasal process of the superior maxillary bone
immediately below the origin of the levator labii

superioris alaeque nasi. This muscular slip

was termed by Albinus, musculus anomalus,

from its attachment ^,o bone by both ends; and

b}' Santorinus, musculus rhomhoideus.

Relations.— By its suj)erficial surface with

the levator labii superioris proprius, levator labii

superioris alseque nasi, and integument ; by its

deep surface with the superior maxillary and
nasal bone, and with the alar and lateral car-

tilage of the nose.

The Dilatator naris is a thin and indis-

tinct muscular apparatus expanded on the ala

of the nostril, and consisting of an anterior and
posterior slip. The anterior slip (levator pro-

prius alas nasi anterior) arises from the upper
border and surface of the alar cartilage, and is

inserted into the integument of the border of

the nostril. The posterior slip (levator pro-

prius alae nasi posterior) arises from the nasal

process of the superior maxillary bone, and
sesamoid cartilages, and is inserted into the in-

tegument of the border of the nostril, its pos-

terior half. These muscles are difficult of dissection, from the close adhesion of

the integument with the nasal cartilages.

The Depressor al^ nasi (myrtiformis), [called, also, by some anatomists,

from its connexion with the orbicularis oris, depressor labii superioris alseque

nasi~\, is brought into view by drawing upwards the upper lip and raising the

mucous membrane. It arises from the superior maxillary bone in front of the

roots of the second incisor and canine tooth (myrtiform fossa), and passes upwards

and inwards to be inserted into the posterior part of the columna and ala nasi.

It is closely connected with the deep surface of the orbicularis.

Relations.— By its superficial surface with the mucous membrane of the

mouth, orbicularis oris and levator labii superioris alseque nasi ; by its deep) sur-

face with the superior maxillary bone.

[The Levator labii superioris alaque nasi is described, and its action detailed

with the next group.]

Actions The pyramidalis nasi, as a point of attachment of the occipito-fron-

MusciiES OP THE NOSE ; after Ar-

nold. 1. Pyramidalis nasi. 2. Up-

per part of the levator labii superioris

alseque nasi, turned aside. 3. Com-

pressor naris. 4. Musculus anomalus.

5. Levator proprius alse nasi anterior.

6. Levator proprius alae nasi poste-

rior. 1. Part of the depressor alse

nasi. 8. Upper segment of the

orbicularis oris. 9. Naso-labialis.

10, 10. Fasciculi accessorii of the

orbicularis. 11. A small muscle,

termed by Arnold compressor na-

rium minor; it extends between the

end of the nose and the alar cartilage.

Its existence is doubtful.

I
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talis, assists that muscle in its action ; it also draws down the inner angle of the

eyebrow, and by its insertion fixes the aponeurosis of the compressores narium,

and tends to elevate the nose. The compressores narium appear to act in

expanding rather than compressing the nares ; hence probably the collapsed state

of the nares from paralysis of these muscles in the last moments of life, or in

compression of the brain. The dilatator naris is a dilator of the nostril, ajad the

depressor alae nasi draws downwards both the ala and columna of the nose, the

depression of the latter being assisted by the naso-labialis.

5. Superior Labial Group.

Orbicularis oris, Levator ang;uli oris,

Levator labii superioris alaeque nasi, Zygomaticus major,

Levator labii superioris proprius, Zygomaticus minor.

The Orbicularis oris is a sphincter muscle, completely surrounding the

mouth, and possessing consequently neither origin nor insertion. It is com-

posed of two thick semicircular planes of fibres, which embrace the rima of the

mouth, and interlace at their extremities, where they are continuous with the fibres

of the buccinator, and the other muscles connected with the angle of the mouth.

The upper segment is attached by means of a small muscular fasciculus (naso-

labialis) to the columna of the nose ; and other fasciculi connected with both seg-

ments, and attached to the maxillary bones, are termed " accessorii." Several

anatomists consider the orbicularis as composed of two portions, internal or mar-
ginal, in immediate contact with the lips, and thick ; and external, broad and

thin ; the separation between the two being indicated by the coronary arteries.

Relations. — By its superficial surface with the integument of the lips, with

which it is closely conjiected. By its deep stir/ace with the mucous membrane
of the mouth, the labial glands and coronary arteries being interposed. By its

circumference with the numerous muscles which move the lips, and by the inner

border with the mucous membrane of the rima of the mouth.

The Levator labii superioris al^que nasi (pyramidalis) is a thin trian-

gular muscle ; it arises from the upper part of the nasal process of the superior

maxillary bone ; and, becoming broader as it descends, is inserted by two por-

tions, one into the ala of the nose, the other into the orbicularis oris and

upper lip.

Relations.— By its superficial surface with the orbicularis palpebrarum, facial

artery, and integument. By its deep surface with the superior maxillary bone,

musculus anomalus, compressor naris, dilatator naris, and alar cartilage.

The Levator labii superioris proprius (incisorius) is a thin quadrilateral

muscle ; it arises from the lower border of the orbit, and passing obliquely down-
wards and inwards, is inserted into the integument of the upper lip, its deep
fibres being blended with those of the orbicularis.

Relations.— By its superficial surface with the lower segment of the orbicu-

laris palpebrarum, facial artery, and integument. By its deep surface with the

compressor naris, levator anguli oris, orbicularis oris, and infraorbital artery and
nerve.

The Levator anguli oris (caninus) arises from the canine fossa of the supe-

rior maxillary bone, and passes obliquely outwards to be inserted into the angle

of the mouth ; its fibres being continued into the inferior segment of the orbicu-

laris, and depressor anguli oris.

Relations.—By its superficial surface with the levator labii superioris proprius,

branches of the infraorbital artery and nerve, and inferiorly with the integument.
By its deep surface with the superior maxillary bone and buccinator muscle.

The Zygomatic muscles are two slender fasciculi of fibres which arise from
the malar bone, and are inserted into the upper lip. The zygomaticus major
descends to the angle of the mouth, and is continuous with the inferior Segment
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of the oibicularis, depressor anguli oris, and risorius Santorini. The zygomaticug"

minor, lying in front of the major, becomes connected with the outer border of

the levator labii superioris proprius, and is attached to the integument of the

upper lip. This muscle is often wanting.
'*

Relations.— The zi/gornaticus major is in relation by its sujperficial surface

with the lower segment of the orbicularis palpebrarum above, and with the fat

of the cheek and integument for the rest of its extent. By its deep surface with

the malar bone, masseter and buccinator muscles, and facial vessels. The zyyo-

maticHs minor being in front of the major, has no relation with the masseter;

inferiorly it rests on the levator anguli oris.

Actions.— The orbicularis oris produces the direct closure of the lips by meanf*

of its continuity, at the angles of the mouth, with the fibres of the buccinator

When acting singly in the forcible closure of the mouth, the integument is thrown

into wrinkles, in consequence of its firm connexion with the surface of the

muscle ; its naso-labial fasciculus draws downwards the columna nasi. The leva-

tor labii superioris alasque nasi lifts the upper lip with the ala of the nose, and

expands the opening of the nares. The levator labii superioris proprius is the

proper elevator of the upper lip ; acting singly, it draws the lip a little to one

side. The levator anguli oris lifts the angle of the mouth and draws it inwards,

while the zygomatici pull it upwards and outwards, as in laughing, and prodnce

the dimple in the cheek. In the movement of laughter the zygomatici are

assisted by the risorius Santorini.

6. Inferior Lahial Group.

[Orbicularis oris,] Risorius Santorini,

Depressor labii inferioris, Levator labii inferioris.

Depressor anguli oris,
•

Dissection.— To dissect the inferior labial region, continue the vertical sectioi

from the middle of the lower lip to the point of the chin. Then carry an incision

along the margin of the lower jaw to its angle. Dissect off the integument and
superficial fascia from this surface, and the muscles of the inferior labial region

will be exposed

[The Orbicularis oris. This muscle has been described with the previous

group.]

The Depressor labii inferioris (quadratus menti) arises from the oblique

line by the side of the symphysis of the lower jaw, and passing upwards and

inwards, is inserted into the orbicularis muscle and integument of the lower lip.

Its inner fibres interlace with those of the opposite muscle, the outer fibres reach

nearly to the angle of the mouth.

Relations.— By its superficial surface with the platysma rayoides, part of the

depressor anguli oris, and the integument of the chin with which it is closely

connected. By the deep surface with the levator labii inferioris, labial glands,

mucous membrane of the lower lip, and mental nerve and artery.

The Depressor anguli oris (triangularis) is a triangular plane of muscle

arising by a broad base from the external oblique ridge of the lower jaw, and

inserted by its apes into the angle of the mouth, where it is continuous with the

levator anguli oris, zygomaticus major, and upper segment of the orbicularis

Near its insertion it is joined by the following muscle.

Relations. — By its superficial surface with the integument; by its deep sur-

face with the depressor labii inferioris, buccinator, and branches of the mental

nerve and artery.

The Risorius Santorini is a thin and triangular muscle, consisting of a few

scattered fasciculi of fibres which arise from the fascia, covering the masseter

muscle, and converge to the angle of the mouth, where they become connected

with the outer border of the depressor anguli oris, and continuous with the
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zygomaticus major. This muscle is generally regarded as a part of the platysma

myoides.

The Levator LABTi inferioris (levator menti) is a short but strong muscle

arising from the incisive fossa of the lower jaw, and inserted into the integument

of the chin. It is in relation with the mucous membrane of the mouth, with its

follow, and with the depressor labii inferioris.

Actions.— The depressor labii inferioris draws the lower lip directly down-

wards, and at the same time a little outwards. The depi-essor anguli oris, from

the radiated direction of its fibres, will pull the angle of the mouth either down-

wards and forwards, or downwards and backwards, and be expressive of grief; or

acting with the levator anguli oris, zygomaticus major, and risorius Santorini,

will draw the angle of the mouth upwards and backwards, or directly back-

wards. The levator labii inferioris raises and protrudes the integument of the

chin.

7. Maxillary Group.

Masseter, Buccinator,

Temporalis, Pterygoideus externus,

Pterygoideus interuus.

Dissection.— The masseter has been already exposed by the preceding dissec?

tion.

The Masseter (^ixacaaoixai, to chew,) is a short, thick, and somewhat quadri-

lateral muscle, composed of two planes of fibres, superficial and deep. The snper-

ficial layer arises by a strong aponeurosis from the malar process of the superior

maxillary bone, lower border of the malar bone and zygoma; and passes down-

wards and backwards ,to be inserted' into the ramus and angle of the inferior max-

illa. The deep layer arises also from the zygomatic arch but extends further

back upon the zygoma, and passes downwards and forwards, to be inserted, into

the upper half of the ramus. This muscle is tendinous and muscular in struc-

ture; and covered in by a fascia (fascia parotideo-masseterica) which is connected

with the zygomatic arch above, and incloses the parotid gland behind.

Relations By its external surface with the zygomaticus major, risorius San-

torini and platysma myoides, parotid gland and Stenon's duct, ti'ansverse facial

artery, pes anserinus, and integument. By its internal surface with the temporal

muscle, buccinator, from which it is separated by a mass of fat^ and ramus of the

lower jaw. By its "posterior border with the parotid gland; by the anterior

border with the facial artery and vein.

Dissection.— Make an incision along the upper border of the zygoma, for the

purpose of separating the temporal fascia from its attachment. Then saw through

the zygomatic process of the malar bone, and through the root of the zygoma
near the meatus auditorius. Draw down the zygoma, and with it the origin of

the masseter, and dissect the latter muscle away from the ramus and angle of the

inferior maxilla. Now remove the temporal fascia from the rest of its attach-

ment, and the whole of the temporal muscle will be brought into view.

The Temporalis (crotaphytes) [xpora^oj, the temple], is a broad and radiating

muscle, occupying a considerable extent of the side of the head, and filling the

temporal fossa. It is covered in by a dense fascia (temporal fascia), which is

attached along the temporal ridge on the side of the skull, extending from the

external angular process of the frontal bone to the mastoid portion of the tem-

poral; and inferiorly to the upper border of the zygoma. The muscle arises by
tendinous fibres from the whole length of the temporal ridge, and by muscular
fibres from the temporal fascia and entire surface cf the temporal fossa. Its

fibres converge to a strong and narrow tendon, which is inserted into the apex
and internal surface of the coronoid process of the lower jaw.

Relations.— By its external surface with the temporal fascia (which separates
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it from the attollens and attraliens aurem muscle, and temporal vessels and

nerves) and with the zygoma and masseter. By its internal surface with the

bones forming the temporal fossa, the external pterygoid muscle, part of the

buccinator, and the internal maxillary artery with its deep temporal branches.

By sawing through the coronoid process near its base, and pulling it upwards^

together with the temporal muscle, which may be dissected from the fossa, we
obtain a view of the entire extent of the buccinator and external pterygoid

muscle.

The Buccinator (huccina, a trumpet; alveolo-kbialis), the trumpeter's

muscle, arises from the alveolar process of the superior maxillary bone, the

external oblique line of the inferior maxillary as far forwards as the second

bicuspid tooth, and the pterygo-maxillary ligament. This ligament is the raphe

of union between the buccinator and superior constrictor muscle, and is attached

by one extremity to the hamular process of the internal pterygoid plate, and by
the other to the extremity of the molar [or mylo-hyoidean] ridge. The fibres of

the muscle converge towards the angle of the mouth, where some are continuous

with the levator and depressor anguli oris, and the rest cross each other, the

superior being continuous with the inferior segment of the orbicularis oris, the

inferior with the superior segment. The muscle is invested externally by a thin

fascia (buccal) which extends backwards to the pharynx.

Relations.— By its external surface, posteriorly, with a large and rounded

mass of fat, which separates the muscle from the ramus of the lower jaw, tempo-

ralis, and masseter : anteriorly with the risorius Santorini, zygomatici, levator

anguli oris, and depressor anguli oris. It is also in relation with a part of Ste-

non's duct, (which pierces it opposite the second molar tooth of the upper jaw,)

with the transverse facial ai'tery, branches of the facial and buccal nerve, and
facial artery and vein. By its internal surface with the buccal glands and
mucous membrane of the mouth.

The Pterygoideus externus is a short and thick muscle, broader at its

origin than at its insertion. It arises by two heads, one from the under surface

of the great ala of the sphenoid, and pterygoid ridge ; the other from the external

pterygoid plate, tuberosity of the palate bone and tuberosity of the superior max-
illary The fibres pass backwards to be inserted into the neck of the lower jaw

and into the interarticular fibro-cartilage.

The internal maxillary artery passes between
the two heads of this muscle.

Relations.— By its external surface with

the ramus of the lower jaw, temporal mus-
cle, and internal maxillary artery ; by its

internal surface with the internal pterygoid

muscle, internal lateral ligament of the jaw,

arteria meningea media, and inferior maxil-

lary nerve; by its upper border with the

muscular branches of the inferior maxillary

nerve
;
the internal maxillary artery passes

between its two heads, and its lower head
is pierced by the buccal nerve.

The external pterygoid muscle must now
be removed, the ramus of the lower jaw sawn
through its lower third, and the head of the

bone dislocated from its socket and with-
drawn, for the purpose of seeing the ptery-

goideus internus.

The Pterygoideus internus is a thick
quadrangular muscle. It arises from the pterygoid fossa and descends obliquely
liackwards, to be inserted into the ramus and angle of the lower jaw : it resem-

FiG. 160.

The two pterygoid muscles. The
zygomatic arch and the greater part of

the ramus of the lowerjaw have been re-

moved, in order to bring these muscles

into view. 1. The sphenoid origin of

the external pterj^goid. 2. Its pterygoid

origin. 3. The internal pterygoid.

I
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bies the masseter in appearance and direction, and was named by Winslow,

internal masseter.

Relations. — By its external surface with the external pterygoid, inferior max-

illary nerve and branches, internal maxillary artery and branches, internal lateral

ligament, and ramus of the lower jaw. By its internal surface with the tensor

palati, superior constrictor and fascia of the pharynx j by its posterior horder

with the parotid gland.

Actions. — The maxillary muscles are the active agents in mastication, and

form an apparatus admirably fitted for that ofl&ce. The buccinator circumscribes

the cavity of the mouth, and with the aid of the tongue keeps the food under the

immediate pressure of the teeth. By means of its connexion with the superior

constrictor, it shortens the cavity of the pharynx from before backwards, and

becomes an auxiliary in deglutition. The temporal, the masseter, and the inter-

nal pterygoid are the bruising muscles, drawing the lower jaw against the upper

with great force. The two latter, from the obliquity of their direction, assist the

external pterygoid in grinding the food, by carrying the lower jaw forwards upon

the upper; the jaw being brought back again by the deep portion of the masseter

and posterior fibres of the temporal. The whole of these muscles, acting in suc-

cession, produce a rotatory movement of the teeth upon each other, which, with

the direct action of the lower jaw against the upper, effects the mastication of

the food.

8. Auricular Group.

AttoUens aurem, Attrahens aurem, Retrahens aurem.

[These three muscles are the extrinsic muscles of the ear. The intrinsic mus-
cles are described with the anatomy of the ear.]

'

Dissection.— The three small muscles of the ear may be exposed by removing
a square of integument from around the auricula. This operation must be per-

formed with care, otherwise the muscles, which are extremely thin, will be raised

with the superficial fascia. They are best dissected by commencing with their

tendons, and thence proceeding in the course of their radiating fibres.

The Attollens aurem (superior auriculge), the largest of the three, is a thin

triangular plane of muscular fibres, arising from the lateral portion of the galea

aponeurotica and aponeurosis of the occipito-frontalis, at about the middle of the

temporal ridge, and inserted into the convexity of the fossa triangularis of the

pinna.

It is in relation by its external surface with the integument, and by the internal

with the galea aponeurotica and temporal fascia.

The Attrahens aurem (anterior auriculse), also triangular, arises from the

the lateral portion of the aponeurosis of the occipito-frontalis above the zygoma,
and is inserted into the spine of the helix.

It is in relation by its external surface with the integument; and by the

internal with the galea aponeurotica, temporal fascia, and temporal artery and
veins.

The Retrahens aurem (posterior auriculse), arises by two, (sometimes three)

muscular slips from the root of the mastoid process. They are inserted into the

posterior surface of the concha.

It is in relation by its external surface with the integument, and by its internal

surface with the mastoid portion of the temporal bone.

Actions.— The actions of the auricular muscles are expressed in their

names ; they have but little power in man, but are important muscles in brutes.

' [The extrinsic muscles move the auricle as a whole ; the intrinsic muscles move the
different parts of the auricle upon each other.]
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MUSCLESOPTHENECK.

The musclea of the neck may be arranged into eight groups, corresponding

mth. the natural divisions of the region ; they are, the

1. Superficial group.

2. Depressors of the os hyoides and larynx.

3. Elevators of the os hyoides and larynx.

4. Lingual group.

5. Pharyngeal group.

6. Palatine group.

7. Praevertebral group.

8. Laryngeal group.

The muscles in each group are as follow

;

1. Superficial group.

Platysma myoides,

Sterno-cleido-mastoideus.

2. Depressors of the os hy-

oides and larynx.

Sterno-hyoideus,

Sterno-thyroideus,

Thyro-hyoideus,

Omo-hyoideus.

3. Elevators of the os hy-

oides and larynx.

Digastricus,

Stylo-hyoideus, .

Mylo-hyoideus,

Genio-byoideus,

(Glenio-hyo-glossus.
)'

4. Muscles of the tongue.

(Genio-hyo-glossus,)'

Hyo-glossus,

Lingualis,

Stylo-glossus,

(Palato-glossus.)'

5. Muscles of the pharynx.

Constrictor inferior,

Constrictor medius,

Constrictor superior,

Stylo-pharyngeus,

(Palato-pharyngeus.)'

6. Musdes of the soft palate.

Levator palati,

Tensor palati,

Azygos uvulas,

(Palato-glossus,)-

(Palato-pharyngeus.)'

7. PrcBvertehral group.

Rectus anticus major.

Rectus anticus minor.

Scalenus anticus.

Scalenus medius.

Scalenus posticus,

Longus colli.

8. 31uscles of the larynx.

Crico-thyroideus,

Crico-arytenoideus posticus,

Crico-arytenoideus lateralis,

Thyro-arytenoideus,

Arytenoideus.

I\'rst or Superficial Group,

Platysma myoides, Sterno-cleido-mastoideus.

Dissection. — The dissection of the neck should be commenced by making an

incision along the middle line of its fore part from the chin to the sternum, and

bounding it superiorly and inferiorly by two transverse incisions;, the superior

being carried along the margin of the lower jaw, and across the mastoid process

to the tubercle on the occipital bone, the inferior along the clavicle to the acro-

mion process. The square flap of integument thus included should be turned

back from the entire side of the neck, which brings into view the superficial

fascia, and on the removal of a thin layer of superficial fascia the platysma

myoides will be exposed.

1 [As this muscle belongs to two groups I have inclosed it with parentheses.]
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Fig. 161.

,---^~

The Platysma myoides (rtXarvj luiJj flSoj, broad muscle-like lamella; latissi-

mus colli; subcutaneus colli; thoraco-facialis) is a thiu plane of muscular fibres,

situated beneath the integument on the side of the neck; it arises from the fascia

of the pectoralis major and deltoid muscle, and passes obliquely upwards and
inwards to be inserted into the side of the chin, oblique line of the lower jaw,

angle of the mouth, and cellular tissue of the face. The anterior fibres are con-

tinuous beneath the chin, with the muscle of the opposite side; the next interlace

with the depressor anguli oris and depressor labii inferioris; the posterior fibres

are disposed in a transverse direction across the lower part of the face, arising

from the fascia of the parotid gland and masseter muscle, and inserted into the

angle of the mouth (risorius Santorini). The entire muscle is analogous to the

cutaneous muscle of brutes, the panniculus carnosus.

Relations. — By its external surface with the integument, with which it is

closely adherent below, but loosely above. By its internal surface, below the

clavicle, with the pectoralis major and deltoid; in the neck with the trapezius,

sterno-mastoid, external jugular

vein and deep cervical fascia;

on the face, with the parotid

gland, masseter, facial artery

and vein, buccinator, depressor

anguli oris, and depressor labii

inferioris.

On raising the platysma

throughout its whole extent,

the sterno-mastoid is brought

into view.

The Sterno-cleido-mastoi-
DEUS is the large oblique muscle

of the neck, and is situated be-

tween two layers of the deep

cervical fascia. It arises, as im-

plied by its name, from the

sternum and clavicle (xXsihiov'),

and passes obliquely upwards
and backwards, to be inserted

into the mastoid process of the

temporal, and superior curved

line of the occipital bone. The
sternal portion arises by a

rounded tendon, increases in

breadth as it ascends, and spreads

out to a considerable extent at

its insertion. The clavicular

portion is broad and fleshy, sepa-

rate from the sternal portion be-

low, but blended with the poste-

rior surface of the latter as it

ascends.

The two portions of this mus-
cle are sometimes described as

separate muscles under the names
of sterno-mastoideus (nutator

capitis internus, vel anticus) and
cleido-mastoideus (nutator capitis

externus, vel posticus). A sesamoid bone is sometimes found in the sternal

tendon ; this is regarded as the sternal rudiment of a cervical rib ; and these

Muscles of the anterior aspect of the neck ; on

the right side of the figure the superficial muscles are

seen, on the left the deep. 1. Posterior belly of digas-

tricus. 2. Its anterior belly. Aponeurotic pulley,

through which its tendon is seen passing, attached to

the body of the os hyoides 3. 4. Stylo-hyoideus mus-

cle, transfixed by th.e posterior belly of the digastricus.

5. Mylo-hyoideus. 6. Genio-hyoideus. 7. The tongue.

8. Hyo-glossus. 9. Stylo-glossus. 10. Stylo-pharyn-

geus. 11. Sterno-mastoid. 12. Its sternal origin.

1.3. Its clavicular origin. 14. Sterno-hyoid. 15. Ster-

no-thyroid of the right side. 16. Thyro-hyoid. 17. Hyoid

portion of the omo-hyoid. 18, IS. Its scapular portion
;

on the left side, the tendon of the muscle is seen to be

bound down by a portion of the deep cervical fascia.

19. Clavicular portion of the trapezius. 20. Scalenus

anticus, of the right side. 21. Scdlenus posticus.

22. Scalenus medius, seen between the two.
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osseous formations have been described by Breschet under the name of ossa

suprasternalia vel episternalia.

Relations.—By its siqjerficial sv7]facevfith the integument, platysma myoides,

external jugular vein, superficial branches of the cervical plexus of nerves, and

anterior layer of the deep cervical fascia. By its deep surface with the deep layer

of the cervical fascia, sterno-clavicular articulation, sterno-hyoid, sterno-thyroid,

omo-hyoid, scaleni, levator anguli scapulse, splenii, and posterior belly of the

digastricus muscle; phrenic nerve, transversa colli and suprascapular artery

j

deep lymphatic glands, sheath of the common carotid artery and internal jugular

vein, descendens noni nerve, external carotid artery with its posterior branches,

and commencement of the internal carotid artery ; cervical plexus of nerves,

pneumogastric, spinal accessory, hypoglossal, sympathetic, and facial nerve, and

parotid gland. It is pierced on this aspect by the spinal accessory nerve. The
anterior border of the muscle is the posterior boundary of the great anterior trian-

gle, the other two boundaries being the middle line of the neck in front, and the

lower border of the jaw above. It is the guide to the operations for the ligature

of the common carotid artery and arteria innominata, and, on the left side, for

oesophagotomy. The posterior border is the anterior boundary of the great pos-

terior triangle; the other two boundaries being the anterior border of the trape-

zius behind, and the clavicle below.

Actions. — The platysma produces a muscular traction on the integument of

the neck, which prevents it from falling so flaccid in old persons as it would if

the extension of the skin were the mere result of elasticity. It draws also on

the angle of the mouth, and is one of the depressors of the lower jaw. The
transverse fibres draw the angle of the mouth outwards. The sterno-mastoid mus-

cles (nutatores capitis) are the great anterior muscles of connexion between the

thorax and the head. Both muscles acting together bow the head directly for-

wards. The clavicular portions, acting more forcibly than the sternal, give sta-

bility and steadiness to the head in supporting great weights. Either muscle

acting singly would draw the head towards the shoulder of the same side, and

carry the face towards the opposite side.

Second Gi'owp Depressors of the Os Hyoides and Larynx.

Sterno-hyoideus, Thyro-hyoideus,

Sterno-tbyroideus, Omo-hyoideus.

Dissection.— These muscles are brought into view by removing the deep

fascia from off the front of the neck between the two sterno-mastoid muscles. The
omo-hyoid to be seen in its whole extent requires that the sterno-mastoid muscle

be divided from its origin and turned aside.

The Sterno-hyoideus is a narrow, riband-like muscle, arising from the pos-

terior surface of the first bone of the sternum and from the posterior sterno-clavic-

ular ligament (sometimes from the inner extremity of the clavicle, and some-

times from the cartilage of the first rib). It is inserted into the lower border of

the OS hyoides. The sterno-hyoidei are separated by a considerable interval at

the root of the neck, approach each other as they ascend, and are again separated

on the thyroid cartilage; they are frequently traversed below by a tendinous

intersection.

Relations.— By its external surface with the deep cervical fascia, platysma

myoides and sterno-mastoid muscle ; by its internal surface with the sterno-thy-

roid, and thyro-hyoid muscle, and superior thyroid artery.

The Sterno-thyroideus, broader than the preceding, beneath which it lies,

arises from the posterior surface of the upper bone of the sternum, and from the

cartilage of the first rib ; it is inserted into the oblique line on the great ala of the

thyroid cartilage. The inner borders lie in contact along the middle line, and

the muscles are marked by a tendinous intersection at their lower part. Some
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of the fibres of this muscle are continued directly into the thyro-liyoideus with-

out intervening attachment; others are continuous with the inferior constrictor.

Relations.— By its external surface with the sterno-hyoid, omo-hyoid, and

sterno-mastoid muscle; by its internal surface, with the trachea, inferior-thyroid

veins, thyroid gland, lower part of the larynx, sheath of the common carotid

artery and internal jugular vein, subclavian vein, vena innominata, and, on the

right side, arteria innominata. The middle thyroid vein lies along its inner

border.

The Thyro-hyoideus is the continuation upwards of the sterno-thyroid

muscle. It arises from the oblique line on the thyroid cartilage, and is inserted

into the lower border of the body, and great cornu of the os hyoides for one half

its length.

Relations.— By its external surface with the sterno-hyoid and omo-hyoid

muscle ; by its internal surface with the great ala of the thyroid cartilage, thyro-

hyoidean membrane, and superior laryngeal artery and nerve.

The Omo-hyoideus (w^oj, shoulder) is a double-bellied muscle passing ob-

liquely across the neck from the scapula to the os hyoides ; it forms an obtuse

angle behind the sterno-mastoid, and is retained in that position by a process of

the deep cervical fascia which forms a sheath for its tendon and holds it in con-

nexion with the sternum and first rib. It arises from the upper border of the

scapula and transverse ligament of the suprascapular notch ; and is inserted into

the OS hyoides at the junction of the body and great cornu.

Relations By its superficial surface with the trapezius, subclavius, clavicle,

deep cervical fascia, platysma myoides, sterno-mastoideus, and integument. By
its deep surface with the brachial plexus, scaleni muscles, phrenic nerve, sheath

of the common carotid artery and jugular vein, descendens noni nerve, sterno-

thyroid and thyro-hyoid muscle, and the sterno-hyoid at its insertion.

The scapular portion of the muscle divides the great posterior triangle into a

superior or occipital triangle, and an inferior or subclavian triangle; the latter

contains the subclavian artery and brachial plexus of nerves; the other two

boundaries of the subclavian triangle being the sterno-mastoid in front and the

clavicle below. The hyoid portion of the muscle divides the great anterior

triangle into an inferior carotid triangle situated below the muscle, and a supe-

rior triangle which lies above the muscle, and is again subdivided by the digas-

tricus into the suhmaxillary triangle and superior carotid triangle. The other

two boundaries of the inferior carotid triangle are the middle line of the neck in

front and the anterior border of the sterno-mastoid behind. The other bounda-

ries of the superior carotid triangle are the posterior belly of the digastricus above

and the anterior border of the sterno-mastoid behind.

Actions.— The four muscles of this group are depressors of the os hyoides and

larynx. The three former drawing these parts downwards in the middle line,

and the two omo-hyoidei regulating their traction to the one or other side of the

neck, according to the position of the head. The omo-hyoid muscles, by means
of their connexion with the cervical fascia, are rendered tensors of that portion

of the deep fascia which covers the lower part of the neck, between the two sterno-

mastoid muscles.

Third Group.— Elevators of the Os Hyoides.

Digastricus, Genio-hyoideus,

Stylo-hyoideus, Genio-hyo-glossus.

Mylo-hyoideus,

Dissection.— These are best dissected by placing a high block beneath the

neck, and throwing the head backwards. The integument has been already dis-

sected away and the removal of some cellular tissue and fat brings them clearly

into view.
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The DiGASTRlcus (Si?, twice, yao'trip, belly, biventer) is a small muscle situated

immediately beneath the side of the body of the lower jaw; fleshy at each extre-

mity, and tendinous in the middle. It arises from the digastric fossa and ante-

rior border of the mastoid process of the temporal bone
;

pierces by its posterior

belly the stylo-hyoideus muscle, and is inserted into a depression on the inner

side of the lower jaw, close to the symphysis. The middle tendon is held in

connexion with the body of the os hyoides by an aponeurotic loop, through which
it plays as through a pulley; the loop being lubricated by a synovial membrane.
A thin layer of aponeurosis is given off from the tendon of the digastricus at each

side, which is connected with the body of the os hyoides, and forms a strong

plane of fascia between the anterior portions of the two muscles. This fascia, the

supra-lujoidean, is continuous with the deep cervical fascia.

Relations. — By its superficial surface with the platysma myoides, sterno-

mastoid, anterior fasciculus of the stylo-hyoid muscle, parotid gland, and submax-
illary gland. By its deep surface with the styloid muscles, hyo-glossus, mylo-

hyoideus, external carotid artery, lingual and facial artery, internal carotid artery,

jugular vein, and hypoglossal nerve. The digastric muscle forms the two infe-

rior boundaries of the submaxillary triangle, the superior boundary being the side

of the body of the lower jaw. In the posterior half of the submaxillary trianglo

are situated the submaxillary gland and facial artery.

The Stylo-hyoideus is a small and slender muscle situated in immediate

relation with the posterior belly of the digastricus, by which it is pierced. Ifc

arises from the middle of the styloid process, its outer side, and is inserted inta

the body of the os hyoides near the middle line.

Relations.— By its superficial surface with the posterior belly of the digas-

tricus, parotid gland and submaxillary gland ; its deep relations are similar to

those of the posterior belly of the digastricus.

The digastricus and stylo-hyoideus must be removed from their connexior.

with the lower jaw and os hyoides, and turned aside in order to see the next
muscle.

The Mylo-hyoideus {liv'K'ri, mola, i.e., attached to the molar ridge of the

lower jaw) is a broad and triangular plane of muscular fibres, forming, with its

fellow of the opposite side, the inferior wall or floor of the mouth. It arises

fleshy from the molar [or mylo-hyoidean] ridge of the lower jaw as far back as

the last molar tooth, and proceeds inwards and backwards to the middle line,

where its fibres are continuous with those of the opposite side, the posterior fibres

being inserted into the lower border of the body of the os hyoides. At the

middle line the union is tendinous on the upper surface in front, on the lower

behind, the rest being fleshy.

Relations.— By its superficial or inferior swr/ace, with the platysma myoides,

digastricus, supra-hyoidean fascia, submaxillary gland, and submental artery. By
its deep or superior surface with the genio-hyoideus, genio-hyo-glossus, hyo-glos-

sus, stylo-glossus, gustatory nerve, hypoglossal nerve, Wharton's duct, sublingual

gland, and mucous membrane of the floor of the mouth.

After the mylo-hyoideus has been examined, it should be cut away from its

origin and insertion, and completely removed. The view of the next muscles

would also be improved by dividing the lower jaw a little to the side of the sym-

physis, and drawing it outwards ; or removing it altogether if the ramus have

been already cut across in dissecting the internal pterygoid muscle. The tongue

may then be drawn out of the mouth by means of a hook.

The Genio-hyoideus {yivsiov, the chin) arises from a small tubercle on the

inner side of the symphysis of the lower jaw, and is inserted into the body of the

OS hyoides. It is a short and slender muscle, closely connected with its fellow

and with the border of the following.

Relations.— By its superficial or inferior surface with the mylo-hyoideus; by

the deep or superior surface with the lower border of the genio-hyo-glossus.

A
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Fig. 162.

The Genio-hyo-GLGSSUS (yXu^sGa^ the tongue) is a triangular muscle, narrow

and pointed at its origin from the lower jaw, bi'oad and fan-shaped at its attach

ment to the tongue. It arises from a

tubercle immediately above that of the

genio-hyoideus, and spreads out to be

inserted into the whole length of the

tongue, from base to apex, and into the

OS hyoides.

Relations.—By its iitner s?/r/ace with

its fellow of the opposite side. By its

outer surface with the mylo-hyoideus,

hyo-glossus, stylo-glossus, lingualis, sub-

lingual gland, lingual artery, and hypo-

glossal nerve. By its upper harder with

the mucous membrane of the floor of the

mouth, in the situation of the frsenum

linguae; by its loioer harder with the

genio-hyoideus.

Actions.— The whole of this group

of muscles acts on the os hyoides when
the lower jaw is closed, and on the lower

jaw when the os hyoides is drawn down-
wards and fixed by the depressors of the

OS hyoides and larynx. The genio-hyo-

glossus is, moreover, a muscle of the

tongue ', its action upon that organ will

be considered with the next group.

Styloid muscles and. muscles op thk

TONGUE. 1. Portion of the temporal bone of

the left side, with the styloid and mastoid

process, and meatus auditorius externus.

2, 2. The right side of the lower jaw, divided

at its symphysis ; the left side having been

removed. 3. Tongue. 4. Genio-hyoideus.

5. Genio-hyo-glossus. 6. Hyo-glossus; its

basio-glossus portion. 7. Its cerato-glossus

portion. 8. Anterior fibres of the lingualis,

issuing from between the hyo-glossus and

genio-hyo-glossus. 9. Stylo-glossus, with

part of the stylo-maxillary ligament. 10.

Stylo-hyoideus. 11. Stylo-pharyngeus. 12. Os

hyoides. 13. Thyro-hyoidean membrane.

14. Thyroid cartilage. 15. Thyro-hj'oideus

muscle, arising from the oblique line of the

thyroid cartilage. 16. Cricoid cartilage.

17. Crico-thyroidean membrane, through

which the operation of laryngotomy is per-

formed. IS. Trachea. 19. Commencement

of the oesophagus.

lingualis and with the organ of taste.]

The Genio-hyo-glossus, the first of these muscles, has been described with the

last group.

The Hyo-glossus is a square-shaped plane of muscle, arising from the whole
length of the great cornu and from the body of the os hyoides; and inserted

between the stylo-glossus and lingualis into the side of the tongue. The direc-

tion of the fibres of that portion of the muscle which arises from the body is

obliquely backwards; that from the great cornu obliquely forwards; hence they

are described by Albinus as two muscles, under the names of hasio-glossus [/3acfw,

' base'], and cerato-glossus [a:£paj, cornu], to which he added a third fasciculus,

arising from the lesser cornu, and spreading along the side of the tongue, the

chondro-glossus. The basio-glossus slightly overlaps the upper part of the

Fourth Group. — Muscles of the

tongue.

Genio-hyo-glossus,

Hyo-glossus,

Lingualis,

Stylo-glossus,

Palato-glossus.

These are already exposed by the

preparation we have just made; there

remains, therefore, only to dissect and
examine them.

[The genio-hyo-glossus, hyo-glossus,

stylo-glossus, and palato-glossus are the

extrinsic muscles of the tongue. The
intrinsic muscles are described with the
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cerato-glossus, and is separated from it by the transverse portion of the stylo-

glossus.

Relations By its external surface with the digastricus, stylo-hyoideus, stylo-

glossus, mylo-hyoideus, gustatory nerve, hypoglossal nerve, Wharton's duct,

and sublingual gland. By its internal surface with the middle constrictor of

the pharynx, lingualis, genio-hyo-glossus, lingual artery, and glosso-pharyngeal

nerve.

The Lingualis The fibres of this muscle (lingualis longitudinalis inferior)

may be seen towards the apex of the tongue, issuing from the interval between

the hyo-glossus and genio-hyo-glossus ; and is best examined by removing the

preceding muscle. It consists of a small fasciculus of fibres, running longitudi-

nally from the base, where it is attached to the os hyoides, to the apex of the

tongue. By the outer border its fibres reach the plane of longitudinal fasciculi

of the stylo-glossus and lingualis superficialis j and by its under surface it is in

relation with the ranine artery.

The other muscles entering into the structure of the tongue, are, the lingualis

longitudinalis superior vel superficialis ; and the lingualis transversus. The
linyualis supei'ior forms a thin plane on the upper surface of the organ, lying

immediately beneath the mucous membrane. This layer is thicker in front than

behind, and is covered posteriorly by a thin stratum of transverse fibres derived

from the hyo-glossus. The lingualis transversus constitutes the chief bulk of

the tongue ; it lies between the lingualis superior and inferior, its fibres being

attached at the middle line to the fibro-cartilaginous septum of the tongue, and
laterally to the mucous membrane ; some of its fibres are continuous with those

of the stylo-glossus and hyo-glossus, and others are connected with the lesser

cornua of the os hyoides.

The Stylo-glossus arises from the apex of the styloid process and from the

stylo-maxillary ligament; it divides on the side of the tongue into two parts, one

transverse, which passes transversely inwards between the two portions of th

hyo-glossus, and is lost among the transverse fibres of the substance of the

tongue— the other longitudinal, which spreads out upon the side of the tongue,

and is prolonged forwards with the lingualis as far as its tip.

Professor Hyrtl of Prague has described a fasciculus of this muscle, which

arises from the outer side of the styloid process, and is inserted into the car-

tilage of the meatus auris, under the name of stylo-auricularis. He states that

it occurs once in every six bodies.

Relations, — By its external surface with the internal pterygoid muscle, gus-

tatory nerve, parotid gland, sublingual gland, and mucous membrane of the floor

of the mouth. By its internal surface with the tonsil, superior constrictor of the

pharynx, and hyo-glossus.

The Palato-glossus passes between the soft palate and the side of the base

of the tongue, forming a prominence of the mucous membrane, which is called

the anterior pillar of the soft palate. Its fibres are spread out superiorly among
the muscular fibres of the palato-pharyngeus, and inferiorl}' among the fibres of

the stylo-glossus upon the side of the tongue. This muscle with its fellow con-

stitutes t.he constrictor isthmi faucium.
Actions.— The genio-hyo-glossus muscle efi'ects several movements of the

tongue. When the tongue is steadied and pointed by the other muscles, the

posterior fibres of the genio-hyo-glossus would dart it from the mouth, while its

anterior fibres would restore it to its former position. The whole length of the

muscle acting on the tongue, would render it concave along the middle line, and

form a channel for the current of fluid towards the pharynx, as in sucking. The
apex of the tongue is directed to the roof of the mouth, and rendered convex

from before backwards by the linguales. The hyo-glossi, by drawing down the

sides of the tongue, render it convex along the middle line. It is drawn upwards

at its base by the palato-glossi, and backwards or to either side by the stylo-glossi.
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Tlius the whole of the complicated movements of the tongue may be explained,

by reasoning on the direction of the fibres of the muscles, and their probable

actions. The palato-glossi muscles, assisted by the uvula, have the power of

closing the fauces completely, an action which takes place in deglutition.

Fifth Group.— Musdes of the Pharynx.

Constrictor inferior,

Constrictor medius,

Constrictor superior,

Stylo-pharyngeus,

Palato-pharyngeus.

Fig. 163.

[The three constrictors, are the intrinsic muscles, and the stylo-pharyngeus,

palato-pharyngeus, and salpingo-pharyngeus, the extrinsic muscles of the

pharynx.]

Dissection. — To dissect the pharynx, the trachea and oesophagus are to be

cut through at the lower part of the neck, and drawn upwards by dividing the

loose cellular tissue which connects the back of the pharynx to the vertebral

column. The saw is then to be applied behind

the styloid processes, and the base of the skull

sawn through. The vessels and loose struc-

tures should be removed from the preparation,

and the pharynx stuffed with tow or wool for

the purpose of distending it, and rendering the

muscles more easy of dissection. The pharynx
is invested by a proper pharyngeal fascia.

The Constrictor inferior, the thickest

of the three constrictor muscles, arises from the

cricoid cartilage, and the oblique line of the

thyroid. Its fibres spread out, and are insei^ted

into the middle line of the pharynx, the infe-

rior fibres being almost horizontal, the superior

oblique and overlapping the middle constric-

tor.

Relations.— By its external surface with

the vertebral column, longus colli, sheath of

the common carotid artery, sterno-thyroid mus-
cle, thyroid gland, and some lymphatic glands.

By its internal surface with the middle con-

strictor, stylo-pharyngeus, palato-pharyngeus,

and mucous membrane of the pharynx. By
its lower harder., near the cricoid cartilage, it

is in relation with the recurrent nerve ; and by
the upper harder with the superior laryngeal

nerve. The fibres of origin of this muscle are

blended with those of the sterno-thyroid, thyro-

hyoid, and crico-thyroid, and it frequently

forms a tendinous arch across the latter; infe-

riorly it is blended with the circular fibres of

the oesophagus.

The muscle must be removed before the next
can be examined.

The Constrictor medius arises from the

great cornu of the os hyoides, and from the

lesser cornu. It radiates, from its origin, and
spreads out upon the side of the pharynx, the lower fibres descending and
being overlapped by the constrictor inferior; the upper fibres ascending, so as
to cover in the constrictor superior. It is imerted into the ravM of the

13
^

Side view op the muscles op the

PHARYNX. I. Trachea. 2. Cricoid

cartilage. 3. Crico-thyroid mem-
brane. 4. Thyroid cartilage. 5. Thy-
ro-hyoidean membrane. 6. Os hyo-

ides. 7. Stylo-hyoidea.n ligament.

8. Oesophagus. 9. Inferior constric-

tor. 10. Middle constrictor. 11. Su-

perior constrictor. 12. Stylo-pharyn-

geus, passing down between the

superior and middle constrictor.

13. Upper concave border of superior

constrictor; at this point the muscu-

lar fibres of the pharynx are defi-

cient. 14. Pterygo-maxillary ligao.

ment. 15. Buccinator. 16. Orbicu-

laris. 17. Mylo-hyoideus.
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pharynx, and by a fibrous aponeurosis into tbe basilar process of the occipital

bone.

Relations. — By its external surface, with the vertebral column, longus colli,

rectus anticus major, carotid vessels, inferior constrictor, hyo-glossus, lingual

artery, pharyngeal plexus of nerves, and some lymphatic glands. By its internal

surface, with the superior constrictor, stylo-pharyngeus, palato-pharyngeus, and
mucous membrane of the pharynx.

The upper portion of this muscle must be turned down, to bring the whole of

the superior constrictor into view; in so doing, the stylo-pharyngeus muscle will

be seen passing behind its upper border.

The Constrictor superior is a thin and quadrilateral plane of muscular
fibres arising from the side of the tongue, the extremity of the molar ridge of the

lower jaw, the pterygo-maxillary ligament, and lower third of the internal ptery-

goid plate ; and inserted into the rajjM of the pharynx and basilar process of the

occipital bone. Its superior fibres are arched, leaving a concave interspace

between its upper border and the basilar process ; some of its lower fibres are

continuous with those of the geuio-hyo-glossus on the side of the tongue, and it

is overlapped inferiorly by the middle constrictor.

Between the side of the pharynx and the ramus of the lower jaw is a trian-

gular interval, the maxillo-pliaryngeal space, which is bounded at the inner

side by the superior constrictor muscle ; at the outer side by the internal ptery-

goid muscle; and behind by the rectus anticus major and vertebral column. In

this space are situated the internal carotid artery, internal jugular vein, glosso-

pharyngeal, pneumogastric, spinal accessory, and hypoglossal nerve.

delations. — By its external surface with the vertebral column and muscles

of the latter, behind ; with the vessels and nerves contained in the m.axillo-jpha-

lyngeal space laterally, and with the middle constrictor, stylo-pharyngeus, and
tensor palati. By its internal siw^ace with the levator palati, palato-pharyngeus,

tonsil, and mucous membrane of the pharynx.

The Stylo-pharyngeus (levator seu dilatator pharyngis) is a long and slender

muscle arising from the inner side of the base of the styloid process ; it descends

between the superior and middle constrictor muscle, and spreads out beneath

the mucous membrane of the pharynx ; it is inserted partly into the posterior

border of the thyroid cartilage, and partly into the internal face of the inferior

constrictor.

Relations.— By its external surface with the stylo-glossus muscle, external

carotid artery, parotid gland, and middle constrictor. By its internal surface

with the internal carotid artery, internal jugular vein, superior constrictor, palato-

pharyngeus, and mucous membrane. Along its lower border is seen the glosso-

pharyngeal nerve, which crosses it opposite the root of the tongue, to pass between

the superior and middle constrictor and behind the hyo-glossus.

Associated in function with the preceding is a small muscle, not always

present, the salpingo ^-pharyngeus (levator pharyngeus internus), which arises

from the lo^er border of the Eustachian tube near its aperture, and passes down
upon the inner surface of the side of the pharynx, where it becomes united with

the palato-pharyngeus.

The palato-pliuryngeus is described with the muscles of the soft palate. It

arises from the soft palate, and is inserted into the inner surface of the pharynx

and posterior border of the thyroid cartilage.

Actions.— The three constrictor muscles are important agents in deglutition;

they contract upon the morsel of food as soon as it is received by the pharynx,

and convey it downwards into the oesophagus. The stylo-pharyngei draw the

pharynx upwards, and widen it laterally. The palato-pharyngei also draw it

upwards, and with the aid of the uvula close the opening of the fauces. The
"salpingo-pharyngei are elevators of the upper part of the pharynx.

' caXrttyl, a tube.

I
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Fig. 164.

Sixth Group.— Muscles of the soft Palate,

Levator palati, Palato-glossus,

Tensor palati, Palato-pharyageus.

Azygos uvulas,

Dissection.— To examine these muscles, the pharynx must be opened from
hehind, and the mucous membrane carefully removed from off the posterior sur-

face of the soft palate.

The Levator palati, a moderately thick muscle, arises from the extremity
of the petroas bone and from the posterior and inferior aspect of the Eustachian
tube, and passing down by the side of the posterior nares spreads out betvreen the
fasciculi of origin of the palato-pharyngeus; it is inserted into the middle line,

where it is continuous with the muscle of the opposite side, and is overlaid by the
azygos uvulse.

Relations. — Externally with the

tensor palati and superior constrictor

muscle
J

internally and •posteriorly

with the mucous membrane of the

pharynx and soft palate j inferiorly it

passes between the two fasciculi of ori-

gin of the palato-pharyngeus to reach

its insertion.

This muscle must be turned down
from its origin on one side, and re-

moved, and the superior constrictor

dissected away from its pterygoid ori-

gin, to bring the next muscle into

view.

The Tensor palati (circumflexus)

is a slender and flattened muscle; it

arises from the scaphoid fossa at the

base of the internal pterygoid plate,

from the spinous process of the sphe-

noid bone, and from the anterior as-

pect of the Eustachian tube. It lies

between the internal pterygoid muscle

and internal pterygoid plate, and wind-

ing around the hamular process of the

latter, expands into a tendinous apo-

neurosis, which is inserted into the

transverse ridge on the horizontal

portion of the palate bone, and at the

middle line is continuous with the

aponeurosis of the opposite muscle.

Relations.—By its external surface

with the internal pterygoid muscle

;

by its internal surface with the leva-

tor palati, internal pterygoid plate, and
superior constrictor. In the soft pal-

ate, its tendinous expansion is placed

in front of the other muscles, and in

contact with the mucous membrane.
The Azygos uvul^ is a pair of

Muscles of the the soft palatjj. 1. Trans-

verse section through the middle of the base -of

the skull, dividing the basilar process of the occi-

pital bone in the middle line, and the petrous

portion of the temporal bone at each side. 2. The

vomer covered by mucous membrane and sepa-

rating the two posterior nares. 3, 3. Eustachian

tubes. 4. Levator palati muscle, left side; the

right has been removed. 5. Hamular process of

the internal pterygoid plate of the left side, around

which the aponeurosis of the tensor palati is seen

turning. 6. Pterygo-masillary ligament. 7. Su-

perior constrictor, left side, turned aside. 8. Azy-

gos uvulae. 9. Internal pterygoid plate. 10. Ex-

ternal pterygoid plate. 11. Tensor palati muscle.

12. Its aponeurosis expanding in the structure of

the soft palate. 13. External pterygoid muscle.

14. The attachments of two pairs of muscles cut

short : the superior pair belong to the genio-hyo-

glossi; the inferior, to the genio-hyoidei. 15. At-

tachment of the mylo-hyoideus of one sidyi and

part of the opposite. 16. Anterior attachment

of the digastric muscles. 17. Depression on tho

lower jaw corresponding with the submaxillary

gland. The depression above the mylo-hyoideus,

on which the cipher 15 rests, corresponds with

the situation of the sublingual gland.

small muscles situated along the mid-
line of the soft palate. They arise from the spine of the palate bone, and are

inserted mto the uvula. By their anterior surface they are in relation with the
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levatores palati, palato-glossi and anterior fasciculus of the palato-pliaryngei
;

pos»

teriorly they have the thin posterior fasciculus of the palato-pharyngei and the

mucous membrane.
The two next muscles are l)rought into view by raising the mucous membrane

from off the pillars of the soft palate at each side.

The Palato-glossus (constrictor isthmi faucium) [described also with the

fourth group] is a small fasciculus of fibres, which arises in the soft palate as

a radiated expansion continuous with its fellow of the opposite side; and descends

to be inserted into the side of the tongue. It is the prominence of this small

muscle, covered by mucous membrane, that constitutes the anterior pillar of the

soft palate. It has been named constrictor isthmi faucium, from a function it

performs in common with the palato-pharyngeus, viz., constricting the opening

of the fauces.

The Palato-pharyngeus (constrictor isthmi faucium posterior) forms the

posterior pillar of the fauces ; it arises by two fasciculi from the raphe of tho

soft palate, where its fibres are continuous with those of the muscle of the oppo-

site side ; and is inserted into the inner surface of the pharynx and posterior

border of the thyroid cartilage. This muscle is broad above where it forms the

whole thickness of the lower half of the soft palate, narrow in the posterior pillar,

and again broad and thin in the pharynx, where it spreads out previously to its

insertion. The levator palati passes to its insertion between the two fasciculi of

origin of this muscle.

Relations. — In the soft palate it is in relation with the mucous membrane
both by its anterior and posterior surface ; above, with the levator palati, and

below with the mucous glands situated along the margin of the arch of the palate.

In the posterior pillar, it is surrounded for two-thirds of its extent by mucous
membrane. In the pharynx, it is in relation by its outer surface with the

superior and middle constrictor muscle, by its inner surface with the mucous
membrane.

• Actions.— The azygos uvulae shortens the uvula. The levator palati raises

the soft palate, while the tensor spreads it out laterally so as to form a septum

between the pharynx and posterior nares. Taking its fixed point from below,

the tensor palati will dilate the Eustachian tube. The palato-glossus and palato

pharyngeus constrict the opening of the fauces, and drawing down the soft palate

serve to press the mass of food from the dorsum of the tongue into the pharynx.

Seventh Group. — Prasvertebral Muscles.

Rectus anticus major, Scalenus medius,

Rectus anticus minor. Scalenus posticus,

Scalenus anticus, Longus colli.

Dissection. — These muscles have already been exposed by the removal of the

pharynx from the anterior aspect of the vertebral column ; all that is further

needed is the removal of the fascia by which they are invested.

The Rectus anticus major (trachelo-suboccipitalis), broad and thick above,

narrow and pointed below, arises from the anterior tubercles of the transverse

processes of the third, fourth, fifth, and sixth cervical vertebrae ; and is inserted

into the basilar process of the occipital bone.

Relations. — By its anterior surface with the pharynx, internal carotid artery,

internal jugular vein, superior cervical ganglion and trunk of the sympathetic

nerve, pneumogastric, and spinal accessory nerve. By its posterior surface with

the rectus anticus minor, and superior cervical vertebrae ; internally with the longus

colli, and externally with the scaleni.

The Rectus anticus minor arises from the anterior border of the lateral

mass of the atlas, and is inserted into the basilar process ; its fibres being directed

obliquely upwards and inwards.
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Fig. 165.

Relations.— By its anterior surface with the rectus anticus major, and supe-

rior cervical ganglion of the sympathetic. By its posterior surface with the

articulation of the condyle of the occipital bone with the atlas, and anterior

occipito-atloid ligament.

The Scalenus anticus (costo-trachelius) is a triangular muscle, as its name
implies, situated at the root of the neck, and appearing like a continuation of the

rectus anticus major; it arises, by a flat and

narrow tendon, from the upper and inner bor-

der of the first rib ; and is inserted into the

anterior tubercles of the transverse processes

of the third, fourth, fifth, and sixth cervical

vertebrae.

Belations,— By its anterior surface yn'iih.

the sterno-mastoid and omo-hyoid muscles,

suprascapular and transversa colli artery, phre-

nic nerve, and subclavian vein, by which latter

it is separated from the subclavius muscle and
clavicle. By its posterior surface with the

pleura, the nerves which form the brachial

plexus, and below, the subclavian artery. By
its inner side with the longus colli, being

separated by the vertebral artery; by its outer

side with the scalenus medius. Its relations

with the subclavian artery and vein are im-

portant, the vein being before, the artery be-

hind the muscle.'

The Scalenus meuius, the largest of the

three, arises from the first rib between the

groove for the subclavian artery and the tuber-

osity [^. e. tubercle], and is inserted by sepa-

rate tendons into the posterior tubercles of all

the cervical vertebras excepting the first.

Relations. — By its ante7-ior swr/ace with

the brachial plexus and subclavian artery; pos-

teriorly with the scalenus posticus, levator

anguli scapulse, and cervicalis ascendens ; in-

ternally with the pleura, intertransverse mus-
cles, and cervical vertebras ; externally with

the sterno-mastoid, omo-hyoid, suprascapular

and transversa colli artery.

The Scalenus posticus, of small size,

arises by a thin tendon from the second rib between its tubercle and angle, and
divides superiorly into two or three tendons which are insei-ted into the posterior

tubercles of the two or three lower cervical vertebrse. The scalenus posticus

was formerly described with the scalenus medius as one muscle; while Albinus

and Soemmering make five scaleni.

Relations. — In front with the scalenus medius; behind with the two upper

levatores costarum, and cervicalis ascendens.

The LoNGiJs COLLI (praedorso-atloideus) is a long and flat muscle, consisting

of two portions. The upper, arises from the anterior tubercle of the atlas, and

is inserted into the transverse processes of the third, fourth, and fifth cervical

vertebrae. The loiver portion arises from the bodies of the second, third, and

fourth, and transverse processes of the fifth and sixth, and passes down the

' In a subject dissected in the school of the Middlesex Hospitrl -irvinf ih". wivie' of

1841, by Mr. Joseph Rogers, the subclavian artery of the left side was placed wUh. tj>«

vein in front of the scalenus anticus muscle.

PpiEVEnTEBRAL GROUP OP MUSCLES

OP THE NECK. 1. Rectus anticus

major. 2. Scalenus anticus. 3. Lower

part of the longus colli of the right

side ; it is concealed superiorly by the

rectus anticus major. 4. Rectus anti-

cus minor. 5. Upper portion of the

longus colli. 6. Its lower portion; the

figure rests on tiie seventh cervical

vertebra. 7. Scalenus medius. 8. Sca-

lenus posticus. 9. One of the inter-

transversales. 10. Rectus lateralis,

left side.
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neck, to be inserted into the bodies of the three lower cervical and three

upper dorsal vertebras. We may thus arrange these attachments in a tabular

form :
—

Origin. Insertion.

S^ [ Atlas ..... < 3d, 4th, and 5th transverse processes.

y
") 2d, 3d, and 4th bodies i 8 lower cervical vertebras, bodies.

y 5th and 6th transverse -<

P
J processes ... (_ 3 upper dorsal, bodies.

In general terms, the muscle is attached to the bodies and transverse pro-

cesses of the six superior cervical vertebrae above, and to the bodies of the last

three cervical and first three dorsal below.

Relations. — By its anterior surface y^Mh the pharynx, oesophagus; sheath

of the common carotid, internal jugular vein and pneumogastric nerve ; sympa-

thetic nerve, inferior laryngeal nerve, and inferior thyroid artery. By its 'poste-

rior surface it rests on the cervical and upper dorsal vertebrae.

Transversalis colli anterior}—Under this name Retzius has described a small

muscle (rudimentary in man but large and important in mammiferous animals)

situated on the anterior tubercles of the transverse processes of the cervical ver-

tebrae between the rectus anticus major and scalenus anticus. It arises by small

tendinous slips from the anterior tubercles of the fourth, fifth, and sixth cervical

vertebrae; and is inserted into the corresponding tubercles of the second and
third vertebrae, and sometimes into the transverse process of the atlas.

Actions.— The rectus anticus major and niinor preserve the equilibrium of the

head upon the atlas; and, acting with the longus colli, flex and rotate the head

and the cervical portion of the vertebral column. The scaleni muscles are flexors

of the vertebral column : and, acting from above, fix the first and second ribs for

the inspiratory muscles.

EigTitTi Group.— Muscles of the Larynx.

These muscles are described with the anatomy of the larynx, in Chapter XL

MUSCLES OF THE TRUNK.
The muscles of the trunk may be subdivided into four natural groups : viz.,

1. Muscles of the back.

2. Muscles of the thorax.

3. Muscles of the abdomen.
4. Muscles of the perineum.

MUSCLES OF THE BACK.

The region of the haclc, in consequence of its extent, is common to the neck,

upper extremities, and abdomen ; and its muscles, which are numerous, may be

arranged into six layers.

First Layer. Third Layer.

Trapezius,

Latissimus dorsi. Serratus posticus superior,

Second Layer.
^ew^i^i^ posticus inferior,

T ^ 1-1 oplenius capitis, ^L
Levator anguli scapulae, o i • n- ^M
-Di 1-1 .

r "^j feplenius colli. ^M
Khomboideus minor, ^ ^M
Rhomboideus major. qH

Jken's Isis, 1845. Transactions of the Scandinavian Naturalists, 1842.

I
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Fourth Layer. Fifth Layer.

(Dorsal Group.) (Dorsal Group.)

Sacro-lumbalis,
Semi-spinalis dorsi.

Longissimus dorsi,
feemi-spinalis colli.

Spinalis dorsi. (Cervical Group.)

(Cervical Group.)
^^^^^^ p^^^j^^^ ^^^^^^

Cervicalis ascendens, Rectus posticus minor,

Transversalis cervicis, Rectus lateralis,

Trachelo-raastoideus, Obliquus inferior,

Complexus. Obliquus superior.

Sixth Layer. .

Multifidus spinas,

Interspinales,

In tertransversales,

Levatores costarum

First Layer.

Trapezius, Latissimus dorsi.

Dissection.— The muscles of this layer are to be dissected by making an inci-

sion along the middle line of the back, from the tubercle on the occipital bone to

the coccyx. From the upper point of this incision carry a second transversely

outwards to the back of the ear : inferiorly an incision must be made from the

extremity of the sacrum, along the crest of the ilium, to about its middle. For
convenience of dissection, a fourth may be carried from the middle of the spine

to the acromion process. The integument and superficial fascia, together, are to be

dissected off the muscles in the course of their fibres, over the whole of this region.

The Trapezius muscle (trapezium, a quadrangle with unequal sides) arises

from the inner third of the superior curved line of the occipital bone, from the

ligamentum nuchae, and from the supraspinous ligament and spinous processes

of the last cervical and all the dorsal vertebras. The fibres converge from these

various points, and are mserted into the scapular third of the clavicle, acromion

process, and upper border of the spine of the scapula, as far back as its tubercle.

The inferior fibres become tendinous, near the scapula, and glide over the trian-

gular surface at the origin of the spine, upon some loose cellular tissue. When
the trapezius is dissected on both sides, the two muscles resemble a trapezium,

or diamond-shaped quadrangle, on the posterior part of the shoulders ; hence

the muscle was formerly named cucullaris (cucullus, a monk's cowl). The occi-

pital portion of the muscle is extremely thin ; and the origin of the cervical and
upper part of the dorsal portion tendinous, forming, with the muscle of the oppo-

site side, a tendinous trapezium.

Relations. — By its superficial surface v^'iih. the integument and superficial

fascia, to which it is closely adherent by its cervical portion, loosely by its dorsal

portion. By its deep surface, from above downwards, with the complexus, sple-

nius, levator anguli scapulae, supra-spinatus, a small portion of the serratus

posticus superior, rhomboideus minor, rhomboideus major, vertebral aponeu-

rosis which separates it from the erector spinas, and with the latissimus dorsi.

The anterior border of the cervical portion forms the posterior boundary of the

posterior triangle of the neck. Its clavicular insertion sometimes advances to

the middle of the clavicle, or as far as the outer border of the sterno-mastoid, and

occasionally it has been seen to overlap the latter. This is a point to be borne

in mind in the operation for ligature of the subclavian artery. The spinal acces-

sory nerve passes beneath the anterior border, near the clavicle, previously to its

distribution to the under surface of the muscle.
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The Ugamentum nuclise is a thin fibrous band extended from the tubercle and

spine of the occipital bone, to the spinous process of the seventh cervical ver-

Fia. 166.

First, second, and part of the third layer of muscles of the back; the first layer

occupies the right, the second, the left side. 1. Trapezius. 2. Tendinous portion, forming,

with a corresponding part of the opposite muscle, the tendinous ellipse on the back of the

neck. 3. Acromion process and spine of the scapula. 4. Latissimus dorsi. 5. Deltoid.

6. Muscles of the dorsum of the scapula : infra-spinatus, teres minor, and teres major, 7. Ob-

liquus externus abdominis. 8. Gluteus medius. 9. Glutei maximi. 10. Levator anguli sca-

pulae. 11. Rhomboideus minor. 12. Rhomboideus major. 13. Splenius capitis ; the muscle

immediately above, and overlaid by the splenius, is the complexus. 14. Splenius colli, par-

tially seen ; the common origin of the splenius is seen attached to the spinous processes

below the origin of the rhomboideus major. 15. Vertebral aponeurosis. 16. Serratus pos-

ticus inferior. 17. Supra-spinatus. 18. Infra-spinatus. 19. Teres minor. 20. Teres major.

21. Long head of triceps, passing between teres minor and major to the arm. 22. Serratus

magnus proceeding forwards from its origin at the base of the scapula. 23. Obliquus internua

abdominis.

tebra, where it is continuous with the supraspinous ligament. It is connecttd
with the spinous processes of all the cervical vertebrae, excepting the atlas, by
means of a series of small fibrous slips ; and is the analogue of an important elastic

ligament in animals.

The Latissimus dorsi muscle covers the whole of the lower part of the back
and loins. It arises from the spinous processes of the four or six inferior dorsal,

and all the lumbar vertebrae, from the supraspinous ligament, spinous tubercles

'^f the sacrum, posterior third of the crest of the ilium, and four lower ribs ; the
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latter origin taking place by muscular slips, -which indigitate with the external

oblique muscle of the abdomen. The fibres from this extensive origin converge
as they ascend, and cross the inferior angle of the scapula; they then curve

around the lower border of the teres major muscle, and terminate in a short quad-
rilateral tendon, which gets in front of the tendon of the teres, and is inserted into

the bicipital groove. The tendinous origin of the muscle is united by its under
surface with the posterior lamella of the fascia lumborum, and forms the poste-

rior part of the sheath of the erector spinas ; it is also connected with the posterior

aponeurosis of the obliquus internus. A synovial bursa is interposed between its

upper border and the lower angle of the scapula, and another between the upper
half of its tendon and that of the teres major ; the two tendons being united infe-

riorly. The muscle frequently receives a small fasciculus from the scapula as it

crosses its inferior angle; and sometimes by means of its tendon, a small mus-
cular fasciculus from the pectoralis major, its tendon also gives oif fibres to the

deep fascia of the upper arm.

Relations.— By its superficial surface with the integument and superficial

fascia, the latter being dense and fibrous in the lumbar region, and with the trape-

zius. By its deep surface, from below upwards, with the erector spin^e, serratus

posticus inferior, posterior aponeurosis of the obliquus internus, obliquus ester-

nus, serratus magnus, intercostal muscles and ribs, rhomboideus major, inferior

angle of the scapula, and teres major. The latissimus dorsi, with the teres

major, forms the posterior border of the axilla.

Second Layer.

Levator anguli scapulae,

Rhomboideus minor,

Rhomboideus major.

Dissection.— This layer is brought into view by dividing the two preceding

muscles near their insertion, and turningf them aside.

The Levator anguli scapula (trachelo-scapularis) arises by tendinous

slips from the posterior tubercles of the transverse processes of the four upper
cervical vertebrae ; and is inserted into the upper angle and posterior border of

the scapula, as far as the triangular smooth surface at the root of its spine.

Being the principal elevator of the shoulder, the levator anguli scapulae has been

termed miisculus patientiae.

Relations. — By its superficial surface with the trapezius, sterno-mastoideus,

and integument. By its deep surface with the splenius colli, transversalis cer-

vicis, cervicalis ascendens, scalenus posticus, and serratus posticus superior. The
tendons of origin are interposed between the attachments of the scalenus medius
in front and the splenius colli and transversalis cervicis behind.

The Rhomboideus minor (dorso-scapularis ; rhombus, a parallelogram with

four equal sides) is a narrow slip of muscle, detached from the rhomboideus major

by a slight cellular interspace. It arises from the spinous process of the last cer-

vical vertebra and ligamentum nuchas ; and is inserted into the edge of the trian-

gular surface, on the posterior border of the scapula.

The Rhomboideus major arises from the spinous processes and interspi-

nous ligaments of the four upper dorsal vertebrae; and is inserted into the poste-

rior border of the scapula as far as its inferior angle. The upper and middle
portion of the insertion is effected by means of a tendinous band, w-hich is attached

in a longitudinal direction to the posterior border of the scapula.

Relations.— By their siq^erficial surface the rhomboid muscles are in relation

with the trapezius, and the rhomboideus major with the latissimus dorsi and
integument ; by their deep surface with the serratus posticus superior, erector

spinae, intercostal muscles and ribs.

,
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Third Layer.

Serratus posticus superior, Splenius capitis,

Serratus posticus inferior, Splenius colli.

Dissection. — The third layer consists of muscles which arise from the spi-

nous processes of the vertebral column, and pass outwards. It is brought into

view by dividing the levator anguli scapulae near its insertion, and reflecting the

two rhomboid muscles upwards from their insertion into the scapula. The latter

muscles should now be removed.

The Serratus posticus superior (dorso-costalis) is situated at the upper

part of the thorax ; it arises from the ligamentum nuchse, and spinous processes

of the last cervical and two upper dorsal vertebrge. The muscle passes obliquely

downwards and outwards, and is inserted by four serrations into the upper border

of the second, third, fourth, and fifth rib, a little beyond their angles.

Relations. — By its superficial surface with the trapezius, rhomboideus major

and minor, and serratus magnus. By its deep surface with the splenius, erector

spinoe, intercostal muscles and ribs.

The Serratus posticus ineertor (lumbo-costalis) arises from the spinous

processes and interspinous ligaments of the two lower dorsal and two or three

upper lumbar vertebrae, and passing obliquely upwards, is inserted by four ser-

rations into the lower border of the four inferior ribs. Both muscles consist of a

thin aponeurosis for about half their extent.

Relations. — By its superficial surface with tbe latissimus dorsi, its tendinous

origin being inseparably connected with the aponeurosis of that muscle. By
its deep surface with the erector spinse, intercostal muscles and lower ribs.

The upper border is continuous with a thin tendinous layer, the vertebral

aponeurosis.

The Vertebral aponeurosis (fascia lumbo-dorsalis) is a thin membranous expan-

sion, composed of transverse and longitudinal fibres, extending from the upper

border of the serratus posticus inferior upwards beneath the serratus posticus

superior to the neck, where it is lost in the cervical fascia. It is attached along

the middle line to the spinous processes of the dorsal vertebrae, externally to the

angles of the ribs, and forms the posterior boundary of a triangular sheath, which
contains the erector spinse and deep muscles of the back. The other two bounda-

ries of the triangular sheath, are the ribs and vertebrae in front and the spinous

processes of the vertebrae at the middle line.

The serratus posticus superior must be removed from its origin and turned

outwards, to bring into view the whole extent of the splenius muscle.

The Splenius muscle is single at its origin, but divides soon after into two
portions, which are destined to distinct insertions. It arises from the lower half

of the ligamentum nuchas, the spinous process of the last cervical, and spinous

processes and interspinous ligaments of the six upper dorsal vertebrae; it divides

as it descends the neck into the splenius capitis and splenius colli.

The splenius capitis (cervico-mastoideus) is inserted into the rough surface of

the occipital bone between the two curved lines, into the mastoid portion of the

temporal bone, and posterior border of the mastoid process.

The splenius colli (dorso-trachelius) is inserted into the posterior tubercles of

the transverse processes of the three upper cervical vertebrae.

Relations.— By its superficial surface vf'xih. the trapezius, sterno-mastoideus,

levator anguli scapulae, rhomboideus minor and major, and serratus posticus supe-

rior. By its deep surface with the spinalis dorsi, longissimus dorsi, semi-spinalis

colli, eomplexus, trachelo-mastoideus, and transversalis cervicis. The tendons

of insertion of the splenius colli are interposed between and united with the
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tendons of the levator anguli scapulse in front, and the transversalis eervicig

behind.

The splenii of opposite sides of the neck leave between them a triangular inter-

val, in which the complexus is seen.

Fourth Layer.

(Dorsal Group.)

Sacro-lumbalis,

Longissimus dorsi,

Spinalis dorsi.

Dissection.— The two serrati and two

?plenii muscles must be removed by
cutting them away from their origin

and insertion, and the vertebral aponeu-

rosis laid open, to bring the fourth layer

into view.

Three of these muscles : viz., sacro-

lumbalis, longissimus dorsi, and spinalis

dorsi, are associated under the name of

erector spinse. They occupy the lumbar

and dorsal portion of the back. The re-

maining four are situated in the cervical

region.

The Sacro-lumbalis and longissi-

mus DORSI arise by a common origin from

the posterior third of the crest of the

ilium, the oblique sacro-iliac ligament,

articular and spinous tubercles of the sa-

crum, spinous processes of the lumbar ver-

tebras, and, deeply, from the posterior

transverse tubercles of the lumbar verte-

brae; the external portion being fleshy,

the internal tendinous. The tendinous

portion is broad and flat, and gives origin

by its deep surface to a considerable part

of the muscular flbres. In the lumbar

region, the muscle proceeding from this

extensive origin is a broad and thick mus-
culo-tendinous mass, on the surface of

which, opposite the last rib, a line of

separation is apparent, the outer portion,

about one third, being the sacro-lum-

balis, the inner two thirds the longissimus

dorsi.

The sacro-lumbalis (ilio-costalis, Theile)

ascends upon the chest internally to the

angles of the ribs, and is inserted by sepa-

rate slips, the four upper tendinous, the

two lower fleshy, into the angles of the six

lower ribs.

If this muscle be turned a little out-

wards, a number of tendinous slips will

be seen which take their origin from the

(Cervical Group.)

Cervicalis ascendens,

Transversalis cervicis,

Trachelo-mastoideus,

Complexus.

._ Fig. 167.

Fourth and fifth, anl part oj? teb

sixth layer op the muscles of the back.

1. Common origin of the erector spinse.

2. Sacro-lumbalis. 3. Longissimus dorsi.

4. Spinalis dorsi. 5. Cervicalis ascendens.

6. Transversalis cervicis. 7. Trachelo-

mastoideus. 8. Complexus. 9. Transver-

salis cervicis, showing its origin. 10. Semi-

spinalis dorsi. 11. Semi-spinalis colli.

12. Rectus posticus minor. 13. Rectus

posticus major. 14. Obliquus superior.

15. Obliquus inferior. 16. Multifidus spins?.

17, 17. Levatores costarum. 18. Inter-

transversales. 19. Quadratus lumborum.
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[Fig. 168.

upper border of the ribs near their angles, and terminate in muscular fasciculi,

which prolong the sacro-lumbalis to the upper part of the chest. This is tho

muscidus accessorius ad sacro-lumbalem ; it arises from the six lower ribs; and

is zwser^et/ by separate tendons into the angles of the six upper ribs and transverse

process of the seventh cervical vertebra.

Retzius, considering the separation of the accessorius as a difficulty to the

student, treats it as the costal portion of the sacro-lumbalis, which latter h<i then

describes as dividing into two sets of tendons, external or ascending, and internal

or descending. These tendons cross each other in their course, and are inserted

into the angles of all the ribs.

The longissiinus dorsi is inserted by two series of tendons internal and exter-

nal; i\iQ internal hevag implanted into the posterior transverse processes (pro-

cessus accessorii) of the lumbar, and transverse processes of all the dorsal

vertebras ; the external into the transverse processes (lumbar ribs) of the

lumbar vertebrae, and all the ribs, excepting the first, between their tubercles

and angles.

The Spinalis dorsi arises from the spinous processes of the two upper lumbar

and two lower dorsal vertebras, and is inserted, into the spinous processes of the

upper dorsal vertebrae from the second to the sixth or eighth. It also receives

several fasciculi from the longissimus dorsi and semi-spinalis dorsi. The two

muscles form an ellipse, which embraces the spinous

processes of the dorsal vertebrse.

Relations.—The erector spinas muscle is in relation

by its superficial surface (in the lumbar region) with

the serratus posticus inferior, and latissimus dorsi; (in

the dorsal region) with the vertebral aponeurosis, which
separates it from the latissimus dorsi, trapezius, and
serratus posticus superior, and with the splenius. By
its deep surface (lumbar region) with the multifidus

spinas, transverse processes of the lumbar vertebrse,

and middle layer of the lumbar fascia, which sepa-

rates it from the quadratus lumborum
;

(dorsal

region) with the multifidus spinas, semi-spinalis dorsi,

levatores costarum, intercostal muscles, and ribs as

far as their angles. Internally or mesially, with the

multifidus spinas, and semi-spinalis dorsi, which sepa-

rate it from the spinous processes and arches of the

vertebras.

The fascia lumborum, with the spinal column,

aponeurosis of the latissimus dorsi, and ribs, forms

a complete osseo-aponeurotic sheath for the erector

spinae.

The CeiRVICALIS ascendens vel descendens is the

continuation of the sacro-lumbalis upwards into the

neck. It arises from the angles of the third, fourth,

fifth, and sixth ribs, and is inserted by slender ten-

dons into the posterior tubercles of the transverse pro-

cesses of the third, fourth, fifth, and sixth cervical

vertebras. The term descendens, applied to this

muscle, can only be correct when it is described

as arising in the neck and passing downwards to the

ribs.

Relations.— By its superficial surface -with, the levator anguli scapula?; by
its deep surface with the upper intercostal muscles, ribs, and intertransverse

muscles; externally with the scalenus posticus and medius; internally with

A PART OF THE FOURTH
AND FIFTH LAYERS OF THE
MUSCLES OF THE BACK. 1. At-

las. 8, Tenth dorsal verte-

bra. 3, 6, 6. Ccrvicalis as-

cendens ; 5, 6, its origin ; 3, its

insertion. 10, 11, 12, 13.

Transversalis cervieis; 10,

11, its origin; 12, 13, its in-

sertion. 9. Semi-spinalis

dorsi. 2, 4, 7. Semi-spinalis

colli.]
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the transversaiis cervicis. The teudons of insertion are interposed between the

attachments of the scalenus medius and posticus and transversaiis cervicis, with

which they are united.

The Transversalis cervicis appears to be the continuation upwards into

the neck of the longissimus dorsi ; it a7-ises from the transverse processes of the

Qve or six upper dorsal vertebrae ; and is inserted into the posterior tubercles of

the transverse processes of the cervical vertebrae, from the second to the sixth,

receives a fasciculus from the longissimus dorsi and several small slips from the

trachelo-mastoideus.

Relations.— By its superficial surface with the levator anguli scapulas, sple-

nius, and longissimus dorsi. By its deep surface with the complexus, trachelo-

mastoideus, and vertebrss; externally with the musculus accessorius ad sacro-

lumbalem and cervicalis ascendensj internally with the trachelo-mastoideus and
complexus. The tendons of insertion of this muscle are interposed between the

tendons of insertion of the cervicalis ascendens on the outer side, and those of

origin of the trachelo-mastoid on the inner side.

The Trachelo-mastoideus (complexus parvus) is likewise a continuation

upwards from the longissimus dorsi. It is a slender and delicate muscle, arising

from the transverse processes of the three upper dorsal and last cervical, and from

the articular processes of the three next cervical vertebrse, its origin being

similar to that of the complexus, with which and the origin of the transver-

saiis cervicis it is closely connected. It receives a fasciculus from the longis-

simus dorsi, and is inserted into the posterior border and summit of the mastoid

process.

Relations.— The same as the preceding muscle, excepting that it is interposed

between the transversaiis cervicis and complexus.

The Complexus (trachelo-occipitalis) is a large muscle, forming with the sple-

uius the great bulk of the back of the neck. It crosses the direction of the sple-

nius, arising from the transverse processes of the three upper dorsal and last

cervical, and from the articular processes of the three next lower cervical verte-

bra; and is inserted into the rough surface of the occipital bone between the two

curved lines, as far as the occipital spine. The complexus is marked in the

upper part of the neck by a transverse tendinous intersection.

A large fasciculus of the complexus lying superficially to that muscle, and
remarkable for consisting of two fleshy bellies with an intermediate tendon, is

usually described under the name of hiventer cervicis. Considered as a separate

muscle, it arises by three or four slips from the transverse processes of the dorsal

vertebrae, from the fourth to the seventh; and is inserted into the inner portion

of the superior curved line of the occipital bone. Its tendons of origin lie inter-

nally to the insertions of the longissimus dorsi, and are connected with those of

the semi-spinalis colli ; and its lower belly receives a fasciculus from the longissi-

mus. The outer border of the upper belly is united with the complexus ; in the

rest of its course it is free.

Relations By its superficial surface v^iih the trapezius, splenius, trachelo-

mastoideus, transversaiis cervicis, and longissimus dorsi. By its deep surface

with the semi-spinalis dorsi and colli, recti and obliqui It is separated from its

fellow of the opposite side by the ligamentum nuchas, and from the semi-spinalis

colli by the profunda cervicis artery, princeps cervicis branch of the occipital, and
posterior cervical plexus of nerves.
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Fifth Layer.

(Dorsal Group.) (Cervical Group.) '

Semi-spinalis dorsi, Rectus posticus major,

Semi-spinalis colli. Rectus posticus minor,

Rectus lateralis,

Obliquus inferior,

Obliquus superior.

Dissection.— The muscles of the preceding layer are to be removed by divi

ding them transversely through the middle, and turning one extremity upwards,

the other downwards. In this way the whole of the muscles of the fourth layer

may be dissected off, and the remaining muscles of the spine brought into a state

to be examined.

The Semi-spinales muscles are connected with the transverse and spinous pro-

cesses of the vertebrse, spanning one-half the vertebral column ; hence their name
semi-spinales.

The Semi-spinalis dorsi arises from the transverse processes of the dorsal

vertebrae from the sixth to the tenth; and is inserted into the spinous processes

of the four upper dorsal and two lower cervical vertebras. It is united below

with the spinalis dorsi, and above with the semi-spinalis colli ; it also sends several

small slips to the longissimus dorsi.

The Semi-spinalis colli, larger than the preceding, arises from the trans-

verse processes of the five or six upper dorsal vertebrse ; and is inserted into the

spinous processes of the cervical vertebras from the second to the fifth.

Relations. — By ihevc superficial surface the semi-spinales are in relation from

below upwards with the spinalis dorsi, longissimus dorsi, complexus, splenius

;

profunda cervicis and princeps cervicis artery, and posterior cervical plexus of

nerves. By their deep surface with the multifidus spinas muscle.

On the middle line in the cervical region is a small muscle, the analogue of

the spinalis dorsi, termed the spinalis cervicis. It is extremely irregular; arising

from the spinous processes of the two upper dorsal or two lower cervical verte-

brae ; and inserted into the spinous process of the axis, and sometimes into the

next one or two vertebras.

Occipital Group.— This group of small muscles is intended for the move-

ments of the cranium on the atlas, and of the atlas on the axis.

The Rectus posticus major (superficialis) arises from the spinous process of

the axis ; and is inserted into the inferior curved line of the occipital bone.

The Rectus posticus minor (profundus) arises from the spinous tubercle of

the atlas ; and is inserted into the rough surface of the occipital bone, beneath

the inferior curved line.

The Rectus lateralis arises from the transverse process of the atlas,

and is inserted into the rough surface of the occipital bone, externally to the

condyle.

The Obliquus inferior (major) arises from the spinous process of the axis,

and passes obliquely outwards to be inserted into the extremity of the transverse

process of the atlas.

The Obliquus superior (minor) arises from the extremity of the transverse

process of the atlas, and passes obliquely inwards to be inserted into the rough

surface of the occipital bone, between the curved lines, and directly behind the

mastoid process.

Relations.— By their superficial surface the recti and obliqui are in relation
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with a strong aponeurosis which separates them from the complexus. By their

deep sM?y'ace, with the atlas and axis. The rectus posticus major partly covers

in the rectus minor. The rectus lateralis is in relation by its anterior surface

with the internal jugular vein, and by its posterior surface with the vertebral

artery.

Sixth Layer.

Multifidus spinse, Intertransversales,

Interspinales, Levatores costarum.

Dissection. — The semi-spinales muscles must he removed to obtain a good

view of the multifidus spinas, which lies beneath them, and fills up the concavity

between the spinous and transverse processes, the whole length of the vertebral

column.

The Multifidus spin-^;, consisting of about twenty-one small muscular fas-

ciculi, extends along the vertebral groove from the sacrum to the axis. The
muscle commences by tendinous fibres on the dorsum of the sacrum, proceeding

from the lateral tubercles of the sacrum, and even from the lateral cornu of the

coccyx, and passing obliquely upwards and inwards to the spinous tubercles.

The fasciculi arise inferiorly from the sacrum, ilium, and tendon of the erector

spinas ; in the lumbar region from the articular and posterior transverse processes

of the vertebras ', in the dorsal region from the transverse processes ; and in the

cervical region from the articular processes of the four inferior vertebrae. They
are inserted into the spinous processes and laminae of all the vertebrae from the

sacrum to the axis. Of the twenty-two fasciculi, six are lumbar, twelve dorsal,

and four cervical. Each fasciculus, separate below, spreads out as it ascends,

and passing over the next vertebra, is inserted into the four or five immediately

above it. The muscle is thick inferiorly; and the uppermost fasciculus larger

than those immediately below it.

Under the name of rotatores dorsi, expressive of their action, Theile has

described eleven pairs of small muscles, which appear to belong to the multifidus

spinas, though separated from it by cellular tissue. The rotatores arise from the

apex and upper border of a transverse process ; to be inserted, into the lower

border of the lamina of the vertebra above, as far as the base of the spinous pro-

cess. The inferior rotatores are somewhat larger than the superior.

Relations.— By its superficial s?/?;/acewith the longissimus dorsi, semi-spinalis

dorsi, and semi-spinalis colli. By its deep surface with the laminae and spinous

processes of the vertebral column, and in the cervical region with the ligamentum
nuchae.

The Interspinales are small muscular slips arranged in pairs and situated

between the spinous processes of the vertebras. In the cervical region there are

six pairs of these muscles, the first being placed between the axis and third ver-

bra, the sixth between the last cervical and first dorsal ; they are attached to the

apices of the spinous processes, and are separated by the interspinous ligaments.

In the dorsal region, rudiments of these muscles are occasionally met with between
the upper and lower vertebrae, but are absent in the rest. In the lumbar region

there are six pairs of interspinales, the first pair occupying the interspinous space

between the last dorsal and first lumbar vertebra, the last, the space between
the fifth lumbar and sacrum. They are thin, broad, and imperfectly developed.

' Rudimentary interspinales are occasionally met with between the sacrum and
coccyx; these are the analogues of the caudal muscles of brutes; in man they
are named collectively the extensor coccygis (sacro-coccygeus posticus).

The Intertransversales (intertransversarii) are small quadrilateral muscles
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situated between the transverse processes of the vertebrae. In the cervical regton

thej are arranged in pairs correspondiug with the double conformation of tho

transverse processes, the vertebral artery and anterior division of a cervical nerve

lying between them. The rectus anticus minor and rectus lateralis represent the

mtertransversales between the atlas and cranium. In the dorsal region the

anterior intertransversales are represented by the intercostal muscles, while the

posterior are mere tendinous bands, muscular only between the first and last ver-

tebrae. In the lumhar region, the anterior intertransversales are thin, and

occupy only part of the space between the transverse processes. Analogues of

posterior intertransversales exist, in the form of small muscular fasciculi (inter-

obliqui, interaccessorii) extended between the rudimentary posterior transverse

processes of the lumbar vertebrae.

The Levatores costarum (supra-costales) are divided into long and short.

The short (breves), twelve in number at each side, arise from the apex and lower

border of the transverse process of the last cervical and eleven upper dorsal ver-

tebra ; and pass downwards and outwards, radiating in their descent, to be

inserted into the upper border of all the ribs, between the tuberosity [^. e. tuber-

cle] and angle. The uppermost muscle is the smallest, and their breadth

increases from above downwards.

The levatores costarum longi, four in number at each side, arise from the

transverse processes of the dorsal vertebrse, the seventh to the tenth, and are

inserted into the four lower ribs ; each muscle passing over a rib in its descent,

and being attached to the rib below as far as its angle. The levatores longi

lie superficially to the levatores breves and increase in size from above down-

wards.

Relations. — By their superficial surface with the sacro-lumbalis, longissimus

dorsi and transversalis cervicis. By their deep surface with the ribs and inter-

costal spaces ; the levatores breves close the intercostal spaces, and are united by

their external border with the intercostales externi.

With regard to the origin and insertion of the muscles of the back, the student

should be informed that no exact regularity attends their attachments. At the

best, a knowledge of their precise connexions, even were it possible to retain it,

would be but a barren information, if not absolutely injurious, as tending to

exclude more valuable learning. I have therefore arranged a plan, by which
they may be more easily recollected, placing them in a tabular form (pp. 210,

211), that the student may see at a glance, the origin and insertion of each, and

compare the natural grouping and similarity of attachment of the various layers.

In this manner their actions will also be better comprehended, and learnt with

greater facility.

In examining the table, the student will observe the constant recurrence of

the xiMvahex four in the origin and insertion of the muscles. Sometimes t\iQ four
occurs at the top or bottom of a region of the spine, and frequently includes part

of two regions, taking two from each, as in the case of the serrati. Again, he

will perceive that the muscles of the upper half of the table take their origin

from spinous processes, and pass outwards to transverse, whereas the lower hair

arise mostly from transverse processes. To the student I commit these reflec-

tions, and leave it to the peculiar tenor of his own mind to make such arrange-

ments as will be best retained in his memory.

Actions.— The upper fibres of the trapezius draw the shoulder upwards and

backwards; the middle fibres, directly backwards; the lower, downwards and

backwards. The lower fibres also act in producing rotation of the scapula on the

Bhest. If the shoulder be fixed, the upper fibres will flex the spine towards the
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sorresponding side. The latissimus dorsi is a muscle of the arm, drawing it

backwards and downwards, and at the same time rotating it inwards ; if the arm
be fixed, the latissimus dorsi will draw the spine to that side, and, raising the

lower ribs, be an inspiratory muscle ; and if both arms be fixed, the two muscles

will draw the whoie trunk forwards, as in climbing or walking on crutches. The
levator angidi scapidse lifts the upper angle of the scapula, and with it the

entire shoulder; the rhondjoidei carry the scapula and shoulder upwards and

backwards.

The serrati are respiratory muscles acting in opposition to eatfi other, the ser-

rafiis posticus superiur drawing the ribs upwards, and thereby expanding the

chest; the inferior drawing the lower ribs downwards, and diminishing the cavity

of the chest. The former is an inspiratory, the latter an expiratory muscle. The
splenii muscles of one side draw the vertebral column backwards and to one side,

and rotate the head towards the corresponding shoulder. The muscles of oppo-

site sides acting together, draw the head directly backwards. They are direct

antagonists of the sterno-mastoid muscles.

The sacro-liimhalis with its accessory muscle, the lovgissimus dorsi and spi-

nalis dorsi, are known by the general term of erector spinas, which sufficiently

expresses their action. They keep the spine supported in the vertical position by

their broad origin from below, and by their insertion, by distinct tendons, into

the ribs and spinous processes. Being made up of a number of distinct fasciculi,

which act alternately, the spine is kept erect without fatigue, even when the

muscles have to counterbalance a corpulent abdomen. The continuation

upwards of these muscles into the neck preserve the steadiness and uprightness

of that region. When the muscles of one side act alone, the neck is rotated upon
its axis. The complexus, being attached to the occipital bone, draws the head

backwards, and counteracts the muscles of the anterior part of the neck. It

assists also in the rotation of the head.

The semi-spin ales and muliijidus spinae muscles act directly on the ver-

(ebrge, and contribute to the general action of supporting the vertebral colun/a

orect.

The four little muscles situated between the occiput and the first two ver-

tebrse, effect the various movements between these bones ; the recti producing

the antero-posterior actions; the obliqui the rotatory motions of the atlas on

the axis.

The actions of the remaining muscles of the spine, the interspnnales and inter-

transversales, are expressed in their names. They approximate their attach-

ments and assist the more powerful muscles in preserving the erect position of

the body.

The levatores costarum raise the posterior parts of the ribs, and are probably

more serviceable in preserving the articulation of the ribs from displacement,

than in raising them in inspiration.

14
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ORIGIN.

Layers.

CUS r

1st Layer.

Trapezius . . .

^

Latissimus dorsi . <

2d Layer.

Levator anguli \
scapulae . . . J

Rhoml'oideus mi-/
nor . . . . \

Rhombo ideus major

Sd Layer.

Serratus posticus

superior . . .

Serratus posticus

inferior

Splenius capitis .

Splenius colli . .

4th Layer,

Sacro-lumbalis .

Accessorius ad sa- "1

cro-lumbalem . j

Longissimus dorsi

Spinalis dorsi . . <

Cervicalis ascendens

Transversalis cervi-

cis

Traclielo-mastoideus

Complexus . . .

Biventer cervicis

.

5th Layer.

Semi-spinalis dorsi

Semi-spinalis colli

Rectus posticus
]

major

.

Rectus posticus

minor
Rectus lateralis

Obliquus inferior

Obliquus superior

CUS ~i

6th Layer.

Multifidus spinse

.

Interspinales .

Intertransversales

Levatores costarum

Spinous Processes.

last cervical,

12 dorsal ,

4 or 6 lower dor-

sal, 5 lumbar

lig. nuchce and
last cervical

4 upper dorsal

lig. nuchae,

last cervical

2 upper dorsal

2 lower dorsal,

2 upper lumbar
lig. nuchiB,

last cervical,

6 upper dorsal

2 lower dorsal,

2 upper lumbar

axis

atlas

axis

cervical&lumbar

Transverse Pro-
cesses.

4 upper cervical

5 or 6 upper
dorsal . .

3 upper dorsal,

llower cervical

3 upper dorsal,

llower cervical

dorsal 4tli to 7th

6th tolOth dorsal

5 or 6 upper
dorsal . .

atlas .

atlas .

from sacrum to

4th cervical

cervical&lumbar

last cervical and
11 upper dorsal

Ribs.

4 lower

angles,

6 lower

angles,

3d, 4th,

5th, 6th,

}•••

}. ..{

}• ••{

occipital bone and ~1

ligamentum nuchse J

sacrum and ilium

ilium

sacrum and lum
bar vertebrae

articular processes ~)

4th, 5th, 6th cerv,

articular processes
)

4th, 5th, 6th cerv,

Sacrum, ilium, ten-

don of ei-ector spi-

nse, articular proc.
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INSERTION.

Spinous Processes. Transverse Processes

f dorsal, 2d to 6th

\ or 8th.

f 4 upper dorsal,

\ 2 lower cervical

2d to 5th cervical

3 upper cervical

last cervical

all the lumbar
and dorsal

3d, 4th, 5th, 6th

cervical,

2d to 6th cervi-

cal.

all except atlas .

cervical & lumbar.

atlas.

cervical & lumbar

Ribs. Additional.

2d, 3d, 4th, and 5th.

4 lower.

angles of 6 lower.

angles of 6 upper.

11 lower, between tu-

bercles and angles.

all, between tubercles

and ana;les.

clavicle, acromion, and
spine of scapula,

bicipital groove of hu-

angle and base of sca-

pula.

base of scapula.

base of scapula.

occipital and temporal
bone, and mastoid
process.

mastoid process.

occipital bone between
the curved lines.

occipital bone, supe-

rior curved line.

occipital bone.

occipital bone,

occipital bone.

occipital bone.

all the laminss, ex-

cept atlas.
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MUSCLES OF THE THORAX.

The principal muscles situated on the front and sides of the thorax belong in

their actions to the upper extremity, with which they will be described. They
are the pectoralis major and minor, subclavius and serratus magnus. The true

thoracic muscles, which appertain exclusively to the actions of the ribs, are, the

Intercostales externi, Subcostales,

Intercostales interni, Triangularis sterni.

The intercostal muscles are two planes of muscular and tendinous fibres,

directed obliquely between adjacent ribs and closing the intercostal spaces.

They are seen partially on the reflection of the pectoral muscles, or on the inner

surface of the chest. The triangularis sterni is within the chest, and requires

the removal of the anterior part of the thorax to bring it into view.

The Intercostales externi, eleven on each side, commence posteriorly at

the tubercles of the ribs, and advance forwards to the costal cartilages, where
they terminate in a thin aponeurosis which is continued onwards to the sternum.

Their fibres are directed obliquely downwards and inwards, pursuing the same
line with those of the external oblique muscle of the abdomen. They are thicker

than the internal intercostals, and more tendinous in structure.

The Intercostales interni, also eleven on each side, commence anteriorly

at the sternum, and extend backwards as far as the angles of the ribs, whence
they are prolonged to the vertebral column by a thin aponeurosis. Their fibres

are directed obliquely downwards and backwards, corresponding with those of

the internal oblique muscle of the abdomen, and crossing those of the external

intercostals.

In structure the intercostal muscles consist of an admixture of muscular and

tendinous fibres. They arise from the two lips of the lower border of the rib,

the external from the outer lip, the internal from the inner; and are inserted

into the upper border of the rib below, encroaching somewhat on its surfaces.

The Subcostales (infracostales ; intracostales) are nine or ten small muscles

situated within the thorax at its posterior part, and lying upon the ribs. They
increase in size from above downwards, and the direction of their fibres corre-

sponds with that of the intercostales interni. Each muscle arises from the front

of a rib, and is inserted into the front of the rib but one below; the first

subeostalis is often absent.

Relations. — The external intercostals, by their external surface, with the

muscles which immediately invest the chest, viz., pectoralis major and minor,

serratus magnus, serratus posticus superior and inferior, scalenus posticus, sacro-

lumbalis and longissimus dorsi with their continuations, cervicalis ascendens and
transversalis cervicis, levatores costarum, and obliquus externus abdominis. By
their internal surface with the internal intercostals, intercostal vessels and nerves,

and posteriorly with the pleura, a thin aponeurosis being interposed. The inter-

nal intercostals, by their external surface with the external intercostals, and

intercostal vessels and nerves; by their internal surface with the pleura costalis,

triangularis sterni, subcostales, and diaphragm.

The Triangularis sterni (sterno-costalis), situated upon the inner wall of

the front of the chest, arises by a thin aponeurosis from the side of the sternum,

ensiform cartilage, and sternal extremities of the costal cartilages from the third

to the sixth or seventh ; it is inserted by fleshy digitations into the second, third,

fourth, and fifth costal cartilages and corresponding ribs.

Relations.— By its external surface with the sternum, ensiform cartilage,

costal cartilages, internal intercostal muscles, and internal mammary vessels. By
its internal surface with the pleura costalis, cellular tissue of the anterior medias-

tinum, and diaphragm. The lower fibres of the triangularis sterni are continuous

with those of the transversalis abdominis.
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Actions. — The intercostal muscles raise the ribs when they act from abovej

and depress them when they take their fixed point from below. They are, there-

fore, both inspiratory and expiratory muscles. The triangularis sterni draws

down the costal cartilages, and is therefore an expiratory muscle.

The muscles of respiration, according to Dr. Barclay, are as follows :
—

Dilating or Inspiratori/ muscles.

Intercostales, Subcostales,

Levatores costarum, Diaphragma,

assisted occasionally hy the

Sterno-cleido-mastoidei, Subclavii,

Scaleni, Pectorales majores,

Serrati postici superiores, Latissimi dorsi,

Pectorales minores, Cervicales ascendentcs,

Serrati magui, Accessorii ad sacro-lumbales.

Contracting, or Expiratory muscles.

Triangulares sterni, Transversales abdominis,

Obliqui externi, Recti abdominis,

Obliqui interni, Pyramidales,

assisted occasionally by the

Serrati postici inferiores, Quadrati lumborum,
Longissimi dorsi, Serrati magni.

Sacro-lumbales,

To whicli may be added, as expiratory powers, the costal cartilages ; acting bj

virtue of their elasticity.

MUSCLES OP THE ABDOMEN.

The muscles of the abdominal region are, the

Obliquus externus (descendens), Rectus,

Obliquus internus (ascendens), Pyramidalis,

Cremaster, .Quadratus lumborum,
Transversalis, Psoas parvus,

Diaphragma.

Dissection. — The dissection of the abdominal muscles is to be commenced by
making three incisions :— The first, vertical, in the middle line, from over the

lower part of the sternum to the pubes ; the second, oblique, from the umbilicus,

upwards and outwards, to the outer side of the chest, as high as the fifth or sixth

rib; the third, oblique, from the umbilicus, downwards and outwards, to the

crest of the ilium and along the crest to its middle. The three flaps included

by these incisions should then be dissected back in the direction of the fibres of

the external oblique muscle, beginning at the angle of each. The integument
and superficial fascia should be dissected ofi" together, so as to expose the fibres

of the muscle at once.

When the external oblique muscle is dissected on both sides, a white tendinous
line will be seen along the middle of the abdomen, extending from the ensiform

cartilage to the pubes ; this is the linea alba. A little external to it, on each
side, two curved lines will be observed extending from the eighth rib to the spine

of the pubes, and boundmg the recti muscles; these are the lineas semilujiares.

Some transverse lines, linese transversas, three in number, connect the linese
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semilunares with the linea alba at and above the umbilicus
;
[sometimes a fourth

and even a fifth are found below the umbilicus].

The External oblique muscle (obliquus extemus abdominis^ descendens

:

costo-abdominalis) is the external fiat muscle of the abdomen. Its name is

derived from the obliquity of its direction, and the descending course of its fibres,

[t arises by fleshy digitations from the external surface of the eight inferior ribs;

'

the five upper digitations being received between corresponding processes of the

serratus magnus, the three lower, of the latissimus dorsi. The fleshy fasciculi

proceeding from this extensive origin terminate on the front of the abdomen in a

broad aponeurosis, and posteriorly are inserted into the outer lip of the crest of

the ilium, for two-thirds its length, and into the anterior superior spinous pro-

cess. The aponeurosis is united, in front, by its under surface, with that of the

obliquus internus, forming the anterior wall of the sheath of the rectus, and is

inserted into the linea alba, front of the pubes, spine of the pubes and pectineal

line.

The lower border of the aponeurosis, which is stretched between the anterior

superior spinous process of the ilium, and the spine of the pubes, is round

from being folded inwards, and forms Poupart's ligament (ligamentum Fallopii;

arcus cruralis) ; the insertion into the pectineal line is Gimberndfs ligament

[see fig. 129, e, ?].

Just above the crest of the pubes is the external abdominal ring (annulus

abdominalis externus), a triangular opening formed by the separation of the fibres

of the aponeurosis of the external oblique. It is oblique in direction, and corre-

sponds with the course of the fibres of the aponeurosis. It is bounded below by
the crest of the pubes ; on either side by the borders of the aponeurosis, which

are termed pillars; and above by some curved fibres (intercolumnar') which

jriginate from Poupart's ligament, and cross the upper angle of the ring, to give

it strength. The external pillar, which is at the same time inferior from the

obliquity of the opening, is inserted into the spine of the pubes j the internal or

superior pillar forms an interlacement with its fellow of the opposite side over

the front of the symphysis pubis. The external abdominal ring gives passage to

the spermatic cord in the male, and the round ligament in the female ; they are

both invested in their passage through it by a prolongation of the fascia of the

external oblique muscle, the intercolumnar fascia, or fascia spermatica.

The pouch of inguinal hernia, in passing through this opening, receives the

intercolumnar fascia as one of its coverings.

Relations By its external surface with the superficial fascia, integument,

cutaneous vessels and nerves, particularly the superficial epigastric and superficial

circumflexa ilii vessels, and latissimus dorsi, by which it is overlapped posteriorly.

By its internal surface with the internal oblique, lower part of the eight inferior

ribs and intercostal muscles, cremaster, spermatic cord in the male, and round

ligament in the female. The upper border of the external oblique is continuous

with the pectoralis major.

The external oblique is now to be removed by making an incision across the

ribs, just below its origin, to its posterior border; and another along Poupart's

ligament and the crest of the ilium. Poupart's ligament should be left entire,

as it gives attachment to the next muscles. The muscle may then be turned

forwards towards the linea alba, or removed altogether.

The Internal oblique muscle (obliquus internus abdominis, ascendens;

ilio-abdominalis) is the middle flat muscle of the abdomen. It arises from the

outer half of Poupart's ligament, from the middle of the crest of the ilium for

two-thirds its length, and from the fascia lumborum [see p. 217]. Its fibres

diverge from their origin, those from Poupart's ligament curving downwards,

those from the anterior part of the crest of the ilium passing transversely, and the

rest agcending obliquely. The muscle is inserted into the pectineal line and crest

of the pubes, linea alba, and lower border of the four inferior ribs. At its origin
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from the fascia lumborum it becomes the bond of union between the aponeurosis

of the transversalis and that of the latissimus dorsi.

Fia. 169.

Muscles op the anterior aspect of the trunk; on the left side the superficial Isj-er is

seen, on the right the deeper layer. 1. Pectoralis major. 2. Deltoid; the interval between

these muscles lodges the cephalic vein. 3. Anterior border of the latissimus dorsi, 4. Ser-

ratus magijus. 5. Subclavius, right side. 6. Pectoralis minor. 7. Coraco-brachialis.

8. Upper part of the biceps, showing its two heads. 9. Coracoid process of the scapula.

JO. Serratus magnus, right side. 11. External intercostal muscle of the fifth intercostal

space. 12. External oblique. 13. Its aponeurosis; the median line to the left of this

number is the linea alba; the curved line to the right, the linea semilunaris; the transverse

lines above and below the cipher, the linese transversae. 14. Poupart's ligament. 15. Ex-
ternal abdominal ring; the margin above the ring is the superior or internal pillar ; the

margin below the ring, the inferior or external pillar; the curved intercolumnar fibres are

seen proceeding upwards from Poupart's ligament to strengthen the ring. The numbers 14

and 15 are placed on the fascia lata of the thigh; the opening immediately to the left of 15

is the saphenous opening. 16. Rectus muscle of the right side brought into view by the

removal of the anterior segment of its sheath; * posterior segment of its sheath with the

divided edge of the anterior segment. 17. Pyramidalis muscle. 18. Internal oblique.

19. Conjoined tendon of the internal oblique and transversalis, descending behind Poupart'p

ligament to the pectineal line. 20. The arch formed between the lower curved border of the

internal oblique muscle and Poupart's ligament; it is beneath this arch that the spermatic

cord and oblique inguinal hernia pass.

Along the upper three-fourths of the linea semilunaris, the aponeurosis of ttio

internal oblique separates into two lamellse, which pass, one in front, the other

behind the rectus muscle to the linea alba, where they are inserted ; along the

lower fourth, the aponeurosis passes in front of the rectus without separation.

The two layers, which thus inclose the rectus, consequently form for it a sheath^

which is incomplete at its posterior and inferior part.
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The lowest fibres of the internal oblique are inserted into the pectineal line of

the pubes in common with those of the transversalis muscle. Hence the tendon

of this insertion is called the conjoined tendon of the internal ohlique and trans-

versalis. This tendon is situated directly behind the external abdominal ring,

and serves to strengthen what would otherwise be a weak point in the abdomen.

Sometimes the tendon is insufficient to resist the internal pressure, and is forced

through the external ring; it then forms the distinctive covering of direct

inguinal hernia.

The spermatic cord passes beneath the arched border of the internal oblique

muscle, between it and Poupart's ligament. During its passage some fibres are

given off" from the lower border of the muscle, which accompany the cord down-

wards to the testicle, and form loops around it; this is the cremaster muscle In

the descent of oblique inguinal hernia, which travels the same course as the

spermatic cord, the cremaster muscle forms one of its coverings.

The Cremaster, considered as a distinct muscle, arises from the middle of

Poupart's ligament, and forms a series of loops upon the spermatic cord. A few

of its fibres are inserted into the tunica vaginalis, the rest (crus internum) ascend

along the inner side of the cord, to be inserted, with the conjoined tendon, into

the pectineal line of the os pubis

Relations.— The internal oblique is in relation by its external surface v}\ih.

the external oblique, latissimus dorsi, spermatic cord, and external abdominal

ring. By its internal surface with the transversalis muscle, fascia transversalis,

internal abdominal ring, and spermatic cord. By its lower and arched border

with the spermatic cord; forming the upper boundary of the spermatic canal.

The cremaster is in relation by its external surface with the aponeurosis of the

external oblique, and intercolumnar fascia ) by its internal surface with the fascia

propria of the spermatic cord.

The internal oblique muscle is to be removed by separating it from its attach-

ment, to the ribs above, the crest of the ilium and Poupart's ligament below.

It should be divided behind by a vertical incision extending from the last rib to

the crest of the ilium, as its lumbar attachment cannot at present be examined.

The muscle is then to be turned forwards. Some degree of care will be required

in performing this dissection, from the difficulty of distinguishing between this

muscle and the one beneath. A thin layer of cellular tissue is all tbat separates

them for the greater part of their extent. Near the crest of the ilium the circum-

flexa ilii artery ascends between the two muscles, and forms a guide to their

separation; but just above Poupart's ligament they are so closely united, that

separation is impossible.

The Transversalis (lumbo-abdominalis) is the internal flat muscle of the

abdomen ; and is transverse in the direction of its fibres, as implied in its name.

It arises from Poupart's ligament, somewhat less than the outer half, from the

anterior two-thirds of the internal lip of the crest of the ilium ; from the trans-

verse processes of the lumbar vertebrae through the medium of the posterior apo-

neurosis, and from the inner surface of the six inferior costal cartilages. The
superior fibres, proceeding from the cartilage of the seventh rib, are inserted, into

the ensiform cartilage ; the inferior fibres, proceeding from Poupart's ligament,

curve downwards to be inserted by means of a tendinous expansion common to it

and the internal oblique, the conjoined, tendon of the internal ohlique and trans-

versalis, into the pectineal line of the pubes; while the fibres intermediate

between these points terminate near the outer border of the rectus in an aponeu-

rosis which is continued onwards to the linea alba. The upper portion of the

aponeurosis, closely united with the posterior lamella of the aponeurosis of the

internal oblique, assists in forming the posterior wall of the sheath of the rectus,

while the inferior portion, commencing at a point midway between the umbilicus

and pubes is continued with the undivided aponeurosis of the internal oblique in

front of the rectus
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FiQ. 170.

Hhe poster 1 07- aponeurosis of the transversalis divides into three lamellae, ante-

rior, middle, and posterior, which cons.titute the fascia luvihorum. The ante

rior lamella, thin and membranous, is attached to the base of the transverse pro-

cesses of the lumbar vertebrae; the middle lamella, of considerable thickness, to

their apices; the posterior layer receives the attachment of the posterior aponeu-

rosis of the internal oblique, and further back, near the border of the erector

spinas, becomes united with the aponeu-

rosis of the latissimus dorsi. Between the

anterior and middle lamella is lodged the

quadratus lumborum ; and between the

middle and posterior layer, the erector

spin^ and multifidus spin^e, which are thus

furnished with aponeurotic sheaths.

ReIatio7is. — By its external surface

with the internal oblique, the internal sur-

face of the six lower ribs, and internal in-

tercostal muscles. By its internal surface

with the transversalis fascia, which sepa-

rates it from the peritoneum, with the

psoas magnus, the lower part of the rectus,

and pyramidalis. The spermatic cord and
oblique inguinal hernia pass beneath the

lower harder, but have no direct relation

with it. The upper harder is continu-

ous with the diaphragm and triangularis

sterni.

To dissect the rectus muscle, its sheath

should be opened by a vertical incision, ex-

tending over the cartilages of the lower

ribs to the front of the os pubis. The
sheath may then be dissected off and
turned aside ; this is easily done excepting

at the lineae transversse, where a close ad-

hesion subsists between the muscle and
the external wall of the sheath. The
sheath contains the rectus and pyramidalis

part of the external oblique, divided in the

The Rectus (sterno-pubius) arises by direction best calculated to show the mus-
la double tendon from the front and crest ^les beneath without interfering with its

[of the OS pubis, and is inse7-ted by three

[broad digitations into the cartilages of the

[fifth, sixth, and seventh ribs. It is tra-

jversed by several tendinous intersections,

[called lineae transversse (inscriptiones ten-

[dineas). One of these is situated at the

[umbilicus, one over the ensiform cartilage,

'and one midway between these points;

when a fourth exists, it occurs below the

umbilicus. The lineae transversae are

vestiges of the abdonunal ribs of reptiles,

and rarely extend completely through the Uque "inguinal hernia pass. 12. Tensor
muscle. vagina femoris, gluteus medius and maxi-

Relatio7is.— By its extei-nal surface mus invested by fascia lata,

with the anterior lamella of the aponeu-

rosis of the internal oblique, below with the aponeurosis of the transversalis, and

with the pyramidalis. By its internal surface with the ensiform cartilage, car-

Lateral view of the trunk, showing

ITS MUSCLES, particularly the transversalis

abdominis. 1. Costal origin of the latissi-

mus dorsi. 2. Serratus magnus. 3. Upper

indigitations with the serratus magnus.

4. Two of the external intercostal muscles.

5. Two of the internal intercostals. 6. Trans-

versalis. 7. Its posterior aponeurosis.

8. Its anterior aponeurosis forming the pos-

terior layer of the sheath of the rectus

9. Lower part of the left rectus with the

aponeurosis of the transversalis passing in

front. 10. Right rectus muscle. 11. Arched

opening left between the lower border of the

transversalis muscle and Poupart's ligament,

through which the spermatic cord and ob-
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tilages of the ribs from the fifth to the ninth, posterior lamella of the internal

oblique, peritoneum, and epigastric artery, and veins.

The Pyramidalis (pubio-subumbilicalis) arises from the crest of the os pubis

in front of the rectus, and is inserted into the linea alba at about midway between

the umbilicus and pubes. It is inclosed in the sheath with the rectus, and rests

against the lower part of that muscle; it is sometimes absent.

The rectus may now be divided across the middle, and the two ends drawn

aside for the purpose of examining the mode of construction of its sheath.

The sheath of the rectus is formed, in front, for the upper three-fourths of its

extent, by the aponeurosis of the external oblique and anterior lamella of the

internal oblique; hehind by the posterior lamella of the internal oblique and

aponeurosis of the transversalis. Midway between the umbilicus and the pubes,

the posterior wall of the sheath terminates in a thin curved margin (plica semi-

lunaris Douglasii) the aponeurosis of the three muscles passing, below this point,

altogether in front of the rectus.

The next two muscles can be examined only when the viscera of the abdomen
are removed. To see the quadratus lumborum, it. is also necessary to divide and

draw aside the psoas muscle and the anterior lamella of the posterior aponeurosis

of the transversalis.

The Quadratus lumborum (ilio-costalis) is concealed from view by the ante-

rior lamella of the posterior aponeurosis of the transversalis muscle, which is

inserted into the bases of the transverse processes of the lumbar vertebrae. When
this lamella is divided, the muscle will be seen to consist of two portions : one,

the external, arising from the ilio-lumbar ligament and outer lip of the crest of

the ilium for two inches in extent, and inserted into the apices of the transverse

processes of the four upper lumbar vertebrae (sometimes also last dorsal) and last

rib; the other, the internal and anterior portion, arises by tendinous slips from

the transverse processes of the three or four lower lumbar vertebras, and passes

upwards to be inserted into the lower border of the last rib. If the muscle be

•sut across or removed, the middle lamella of the aponeurosis of the transversalis

will be seen, attached to the apices of the transverse processes ; the quadratus

being inclosed between the two lamellae as in a sheath.

delations.— Inclosed in the sheath formed by the aponeurosis of the trans-

versalis muscle, it is in relation, in front, with the kidney, colon, psoas magnus,
and diaphragm. Behind, but also separated by its sheath, with the erector

spinse.

The Psoas parvus is a small and infrequent muscle which arises from the

last dorsal and first lumbar vertebra and from the intervertebral substance between

them, and terminates in a long slender tendon which expands inferiorly and is

inserted into the ilio-pectineal line and eminence. The tendon is continuous by
its outer border with the iliac fascia.

Relations.— It rests on the psoas magnus, and is covered in by the perito-

neum ; superiorly it passes beneath the ligamentum arcuatum internum of the

diaphragm,

Diaphragma.— To obtain a good view of this important inspiratory muscle,

the peritoneum should be dissected from its under surface. It is a transverse

muscular septum between the thorax and abdomen, and is composed of two por-

tions, thoracic and lumbar, the former being named the greater, the latter the

lesser muscle. The thoracic portion arises from the ensiform cartilage by a

distinct slip and from the internal surface of the six inferior ribs indigitating

with the transversalis. The fibres converge to be inserted into the central tendon.

A triangular interval exists between the sternal and costal portion of the

muscle at each side, closed by a few irregular muscular fibres and by the serous

membranes of the cavity of the chest and abdomen. A protrusion of any portion

of the contents of the abdomen through this opening constitutes phrenic or

diaphragmatic hernia
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The lumhar portion consists of a right and left lateral half (p^7Zars, crura);

each of which is composed of three smaller pillars or crura, internal, middle, and

external.

The crura, arise from the front and lateral aspect of the bodies of the first,

second, and third lumbar vertebrae, from the intervertebral substance between

the first, second, third, and fourth, from the transverse process of the first, liga-

mentura arcuatum internum and externum, and last rib. The left cms is shorter

than the right by the breadth of a vertebra, and does not advance so far forwards

on the front of the vertebral column. The crura are inserted into the whole

length of the posterior border of the central tendon.

The origin of the crura takes place by a strong tendon, from which and from

the other points of attachment muscular fibres proceed. The internal pillar of

the crus is its anterior fasciculus, which proceeds from the third lumbar verte-

bra; the middle pillar, smaller than the others, proceeds from the second verte-

bra; the external pillar, the largest of the three, from the lumbar vertebra,

licamenta arcuata and last rib. The internal pillars approach each other as they

ascend, the arched interval between them being the aortic opening ; their inter-

nal fibres, consisting of several fasciculi, cross each other in front of the aortic

Fig. 171.

Under or abdominal side of the diaphragm. 1, 2, 3. The thoracic portion ; figure 1

rests on the central leaflet of the tendinous centre; figure 2 on the left or smallest leaflet;

figure 3 on the right leaflet. 4. Fasciculus from the ensiform cartilage; a small triangular

space, closed only by the serous membranes of the abdomen and chest, is left on either side

of this fasciculus. 5. Ligamentum arcuatum externum of the left side. 6. Ligamentum
arcuatum internum. 7. A small arched opening occasionally found, through which the

lesser splanchnic nerve passes. 8. Tendon of the right or larger crus ; a muscular fasciculus

from this tendon curves to the left side of the greater muscle between the oesophageal and
aortic opening. 9. Fourth lumbar vertebra. 10. Tendon of the left or shorter crus.

11. Aortic opening occupied by the cylinder of the aorta. 12. Portion of the oesophagus

issuing through the oesophageal opening; in this figure the oesophageal opening is tendinous

at its anterior part, a state that is not uncommon. 13. Opening for the inferior vena cava,

in the tendinous centre of the diaphragm. 14. Psoas magnus passing beneath the liga-

mentum arcuatum internum ; it has been removed on the opposite to show the arch more
distinctly. 15. Quadratus lumborum passing beneath the ligamentum arcuatum externum,
the muscle has also been removed on the left side. 16. Intertransversales.

opening and form the lateral boundaries of another opening of elliptical shapt*

(oesophageal), and are then lost in the central tendon. In the decussation between
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the aortic and oesophageal opening the fibres of the right internal pillar are gene-

rally the most superficial. Between the lumbar and costal portion of the dia-

phragm at each side is a triangular interval like that between the costal and

sternal portion, closed only by cellular tissue and the serous membranes of the

two cavities.

The ligamentum arcuatum internum is a tendinous arch thrown across the

upper part of the psoas muscle from the side of the body of the first lumbar ver-

tebra to the apex of its transverse process, extending sometimes also to that of the

second. Beneath this arch the psoas magnus emerges from the chest.

The ligamentum arcuatum externum is a tendinous band extended from the

apex of the transverse process of the first lumbar vertebra to the lower border of

the last rib. It forms an arch across the quadratus lumborum, and is continuous!

with the anterior wall of the sheath of that muscle derived from the posteriori

aponeurosis of the transversalis abdominis.

The tendinous centre of the diaphragm is shaped like a trefoil leaf, of which]

the central leaflet points to the ensiform cartilage, and is the largest; the lateral]

leaflets, right and left, occupy the corresponding portions of the muscle; thai

right being the larger and rounded, the left smaller and lengthened in itsi

form.

The openings in the diaphragm^ are three : one, quadrilateral^ in the tendi-

nous centre, at the union of the right and middle leaflets, for the passage of the]

inferior vena cava; a muscular opening of an elliptical shape formed by thai

internal pillars of the crura, the oesophageal^ for the transmission of the oesopha-]

gus and pneumogastric nerves ; a third, the aortic, formed by a tendinous arch

thrown from the tendon of one crus to that of the other, beneath which pass the

aurta and thoracic duct. The great splanchnic nerve passes through the dia-

phragm between the internal and middle pillar of the cms ; the trunk of the]

sympathetic and vena azygos between the middle and external pillar. The lesser*

splanchnic nerve escapes between those fibres of the external pillar which proceed

from the ligamentum arcuatum internum.

Relations. — By its superior surface with the pleurae, pericardium, heart, and

lungs. By its inferior surface with the peritoneum ; on the left with the

stomach and spleen; on the right with the convexity of the liver; behind, with

the kidneys, supra-renal capsules, duodenum, and solar plexus. i3y its circxim-

ference with the ensiform cartilage, ribs, intercostal muscles, and vertebral

column.

Actions.— The external oblique muscle, acting singly, would draw the thorax

towards the pelvis, and twist the body to the opposite side. Both muscles, act-

ing together, flex the thorax directly on the pelvis. The internal oblique of one

side draws the chest downwards and outwards ; both together bend it directly

forwards. Either transversalis muscle, acting singly, will diminish the size of

the abdomen on its own side, and both together will constrict the entire cylinder

of the cavity. The recti muscles, assisted by the pyramidales, flex the thorax

towards the pelvis, and, through the medium of the line^ transversae, are enabled

to act when their sheath is curved inwards by the action of the transversales.

The pyramidales are tensors of the linea alba. The abdominal, are expiratory

muscles, and chief agents in expulsion ; by their action, the foetus is expelled

from the uterus, the urine from the bladder, faeces from the rectum, bile from

the gall-bladder, ingesta from the stomach and bowels in vomiting, and mucous

and irritating substances from the bronchial tubes, trachea, and nasal passages,

during coughing and sneezing. To produce these effects, they all act together.

Their violent and continued action produces hernia, and, acting spasmodically,

they may occasion rupture of the viscera. The quadratus lumborum draws the

last rib downwards, and is an expiratory muscle ; it also serves to bend the ver-

tebral column to one or the other side. The psoas parvus is a tensor of the iliac
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fascia, and, taking its fixed origin from below, may assist in flexing the vertebral

column forwards. The diaphragm is an inspiratory muscle, and the sole agent in

tranquil inspiration. When in action, the muscle is drawn downwards, its plane

being rendered oblique from the level of the ensiform cartilage, to that of the

upper lumbar vertebra. During relaxation it is convex, and encroaches con-

siderably on the cavity of the chest, particularly at the sides, where it corresponds

with the lungs. It assists the abdominal muscles powerfully in expulsion, every

act of that kind being preceded or accompanied by inspiration. Spasmodic action

of the diaphragm produces hiccough and sobbing, and its rapid alternation of con-

traction and relaxation, combined with laryngeal and facial movements, laughing

and crying.

The actions of the muscles on the trunk, the neck and the head maybe conve-

niently studied by means of a table arranged according to the plan of Dr. Bar-

clay Thus, the head, the neck and the trunk are moved forwards or flexed,

backwards or extended, or laterally, that is abducted from the middle line, by the

several muscles, as follows :
—

Head.

Flexors.

Rectus anticus minor, Eectus anticus major,

Sterno-cleido-mastoideus,

and
J

the jaw being fixed hy the masseferes, temporales

and ptcrygoidei,

Platysma myoides, Genio-hyoideus,

Digastricus, Grenio-byo-glossus.

Mylo-hyoideus,

Extensors.

Trapezius, Rectus posticus major,

Splenius capitis. Rectus posticus minor,

Complexus, Obliquus superior,

Trachelo-mastoideus,

Abductors?

Platysma myoides, Trachelo-mastoideus,

Sterno-cleido-mastoideus, Complexus,

Trapezius, Rectus posticus major,

Splenius capitis, Rectus lateralis.

Neck.

Flexors.

Platysma myoides, Sterno-thyroideus,

Sterno-cleido-mastoideus, Omo-hyoideus,

Digastricus, Rectus anticus major,

Mylo-hyoideus, Longus colli,

Genio-hyoideus, Scalenus anticus,

Genio-hyo-glossus, Scalenus medius.

Sterno-hyoideus,

1 Muscles having broad and numerous attachments or an oblique position must neces-
sarily act in several directions, and consequently occupy a place in different groups of this

tfthle.

I
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Extensors,

Trapezius, Transversalis cervicis,

Levator anguli scapulae, Cervicalis ascendens,

Rhomboideus minor, Semi-spinalis colli,

Serratus posticus superior, Muhifidus spinse,

Splenius capitis, Interspinales,

Splenius colli. Scalenus medius,

Complexus, Scalenus posticus.

Trachelo-mastoideus,

Abductors and Rotators.

The flexors and extensors of one side acting alone are abductors; acting in

groups, they combine more or less flexion or extension with abduction, and arc

consequently rotators. The more direct abductors are :
—

Trapezius, Scaleni,

Sterno-cleido-mastoideus, Intertransversales.

Trunk.

Flexors.

Rectus abdominis, Obliquus internus,

Pyramidalis, Psoas magnus,

Obliquus externus, Psoas parvus,

and indirectly,

Pectoralis major, Serratus magnus,

Pectoralis minor, Transversalis abdominis.

Extensors.

Trapezius, Longissimus dorsi,

Rhomboideus major. Spinalis dorsi,

Latissimus dorsi, Semi-spinalis dorsi,

Serratus posticus superior, Multifidus spinas,

Serratus posticus inferior, Intertransversales,

Sacro-lumbalis, Quadratus lumborum.

Abductors, or Lateral Flexors.

The whole of the muscles of the trunk acting on one side more forcibly than

on the other.

MUSCLES OP THE PERINEUM.

The muscles of the perineum are situated in the outlet of the pelvis, and con-

sist of two groups, one of which belongs especially to the organs of generation

and urethra, the other to the termination of the alimentary canal. To these maj
be added the anterior muscles of the coccyx.

Male perineum.— The muscles of the perineal region in the male, are the

Accelerator urinae. Sphincter ani,

Erector penis, Levator ani,

Transversus perinei, . Coccygeus,

Compressor urethras, Sacro-coccygeus anticus.

jjissection.— To dissect the perineum, the subject should be fixed in the posi-

tion for lithotomy, that is, the hands should be bound to the soles of the feet,
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and the knees kept apart. An easier plan is the drawing of the feet upwards by

means of a cord passed through a hook in the ceiling. Both of these means of

preparation have for their object the full exposure of the perineum. And as this

is a dissection which demands some degree of delicacy and nice manipulation, a

strong light should be thrown upon the part. Having fixed the subject, and

drawn the scrotum upwards by means of a string or hook, carry an incision from

the base of the scrotum along the ramus of the pubes and ischium and tuberosity

of the ischium to a point parallel with the apex of the coccyx; then describe a

curve over the coccyx to the same point on the opposite side, and continue the

incision onwards along the opposite tuberosity and ramus of the ischium and

pubes, to the opposite side of the scrotum, where the two extremities may bo

connected by a transverse incision. This incision will completely surround the

perineum, following very nearly the outline of its boundaries. Now let the stu-

dent dissect off the integument carefully from the whole of the included space,

and he will expose the fatty cellular structure of the common superficial fascia,

which resembles the superficial fascia in other situations. The common super-

ficial fascia is then to be removed to the same extent, exposing the superficial

perineal fascia. This layer is also to be turned aside, when the muscles of the

genital region of the perineum will be brought into view.

The AccELERATORES TJRIN^ (bulbo-cavernosi) arise from a tendinous point in

the centre of the perineum \_perineal centre], and from the fibrous raph^ of the

two muscles. From this origin the fibres diverge like the barbs of a pen ; the

posterior to be inserted into the triangular ligament and ramus of the pubes; the

middle, to encircle the corpus spongiosum and meet on its upper side; the ante-

rior to spread out on the corpus cavernosum at each side, and be inserted, partly

into its fibrous structure, and partly into the fascia penis. The posterior and

middle insertions of these muscles are best seen by carefully raising one muscle

from the corpus spongiosum and tracing its fibres.

Relations.— By their superficial surface with their superficial perineal fascia,

dartos, superficial vessels and nerves of the perineum, and, on each side, the erec-

tor penis. By their deep surface with the corpus spongiosum and bulb of the

urethra.

The Erector penis (ischio-cavernosus) arises from the tuberosity oi the

ischium and from the ramus of the pubes on each side of the crus, and curves

around the root of the penis; to be inserted' into the upper surface of the corpus

cavernosum, where it is continuous with a strong fascia which covers the dorsum
of the organ, the fascia penis.

Relations.— By its siqierficial surface with the superficial perineal fascia,

dartos, and superficial perineal vessels and nerves. By its deep surface with the

corpus cavernosum penis.

The Transversus perinei arises from the ramus of the ischium at each side,

and is inserted into the central tendinous point of the perineum; ' where it is

connected with the accelerator urinse and sphincter ani.

A small slip of muscle is sometimes found in front of the transversus perinei :

this is the transversus perinei alter. By its inner end it is continuous with the

accelerator.

Relations. — By its superficial surface with the superficial perineal fascia, and
superficial perineal vessels and nerves. By its deep surface with the triangulai

ligament and internal pudic artery and veins. By its posterior border it is in

relation with that portion of the superficial perineal fascia which passes upwards to

become continuous with the triangular ligament.

' I have twice dissected a perineum in which the transversus perinei was of large size,

and spread out as it approached the middle line so as to become fan-shaped. The poste-
rior fibres were continuous with those of the muscle of the opposite side ; but the anterior
were prolonged forwards upon the bulb and corpus spongiosum of the urethra as far as
the middle of the penis, forming a broad layer which usurped the place and office of the
accelerator urinte.
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To dissect the compressor urctJirse, the three preceding muscles should be

removed, so as to render the glistening surface of the triangular ligament appa-

rent. This ligament should then be carefully dissected away, and the corpus

spongiosum penis divided through its middle, separated from the corpus caverno-

sum, and dravs^n forwards in order to put on the stretch the membranous portion

of the urethra, with which the compressor muscles are connected. The com-

pressor urethrge is, however, better seen in a dissection made from within the

pelvis, after having turned down the bladder from its attachment to the ossa

pubis, and removed a plexus of veins together with the pelvic fascia.

The Compressor urethra (constrictor urethrae membranacese, constrictor

isthnii urethras) directed transversely across the perineum above the triangular

ligament arises from the ramus of the pubes and ischium, their point of union,

and from the anterior ligament of the bladder and prostate gland. Proceeding

inwards it divides into two fan-shaped fasciculi, superior and inferior, which
embrace the membranous portion of the urethra, and are continuous with the

muscle of the opposite side. The snjjerior fasciculus is continued forwards to

the junction of the crura penis, and backwards to the prostate gland; on the

upper surface of which it is spread out. The inferior fasciculus is attached to

the bulb of the urethra in front, and extends to the prostate gland behind. A
third fasciculus, closely united with the two preceding, consists of circular fibres,

which inclose and form a muscular sheath for the membranous part of the

urethra.

Under the name of Wilson's muscles, a fourth fasciculus has been described as

descending vertically from the body of the pubes, near the symphysis, to unite

with the superior fasciculus of the compressor urethras. This fasciculus is incon-

stant and its existence doubtful.

The Sphincter ani is a thin and elliptical plane of muscle closely adherent

Fia. 172.

Muscles of the male perineum. 1. Aeceleratores urinse; the figure rests on the corptis

spongiosum penis. 2. Corpus cavernosum of one side. 3. Erector penis of one side. 4. Trans-

versus perinei of one side. 5. Triangular space, through which the triangular ligament is

seen. 6. Sphincter ani ; its anterior extremity cut ofi". 7. Levator ani of the left side ; the

deep space between the tuberosity of the ischium (8) and the anus, is the ischio-rectal fossa;

the same fossa is seen on the opposite side. 9. Spine of the ischium. 10. Left coccygeus

muscle. The boundaries of the perineum are well exhibited in this engraving.

to the integument, and surrounding the opening of the anus. It arises posteriorly

in the superficial fascia around the coccyx, and by a fibrous raphe from the apex

of that bone ; and is inserted anteriorly into the tendinous centre of the perineum,
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and into the rapli^ of the integument, nearly as far forwards as the commence-

ment of the scrotum.

Relations — By its superficial surface with the integument. By its deep sur-

face with the mternal sphincter, levator ani, cellular tissue and fat of the ischio-

rectal fossa, and in front with the superficial perineal fascia.

The Sphincter ani internus is a muscular band embracing the extremity

of the intestine, and formed by an aggregation of the circular muscular fibres of

the rectum.

Part of the levator ani may be seen during the dissection of the anal portion

of the perineum by removing the fat which surrounds the termination of the

rectum in the ischio-rectal fossa. But, to study the entire muscle, a lateral sec-

tion of the pelvis must be made by sawing through the pubes a little to one side

of the symphysis, separating the bones behind at the sacro-iliac symphysis, and

turning down the bladder and rectum. The pelvic fascia is then to be carefully

raised, beginning at the base of the bladder and proceeding upwards, until the

whole extent of the muscle is exposed.

The Levator ani is a thin plane of muscular fibres, situated at each side of

the pelvis. The muscle arises from the inner surface of the os pubis near the

pubic arch, from the base and upper border of the spine of the ischium, and

between those points, from a tendinous arch which occupies the line of division

of the pelvic fascia into obturator fascia and recto-vesical fascia. Its fibres descend

to be inserted into its fellow of the opposite side beneath the prostate gland, into

the rectum, and behind the rectum into its fellow of the opposite side and the

side of the extremity of the coccyx.

In the female this muscle has an additional insertion into the vagina.

Relations.— By its external 01: perineal surface, with a thin layer of fascia, by

which, and by the obturator fascia, it is separated from the obturator internus

muscle; with the fat in the ischio-rectal fossa, triangular ligament, sphincter ani,

and posteriorly, gluteus maximus. By its internal or pelvic surface with the

pelvic fascia, which separates it from the viscera of the pelvis and peritoneum.

The CoccYGEUS muscle, thin and triangular, arises from the spine of the

ischium and lesser sacro-ischiatic liga.ment, and spreads out to be inserted into the

side of the coccyx and lower part of the sacrum.

Relations. — By its internal or pelvic surface with the cavity of the pelvis;

by its external surface with the lesser sacro-ischiatic ligament ; and by its hor-

ders, with the pyriformis above, and levator ani below.

The Sacro-coccygeus anticus (curvator coccygis), the analogue of an im-

portant muscle in brutes, but rudimentary in man, and more tendinous than

fleshy in structure, is a small muscle which arises from the side of the last piece

of the sacrum and first of the coccyx ; and is inserted into the front of the last

piece of the coccyx in common with its fellow of the opposite side. Sometimes
it gives lateral offsets to the outer side of the second and third piece of the

coccyx.

Female Perineum The muscles of the perineum in the female are tho

same as in the male, and have received analogous names. They are smaller in

Bize, and are modified to suit the difference of form of the organs ; they are

Constrictor vaginas. Sphincter ani,

Erector clitoridis, Levator ani,

Transversus perinei, Coccygeus,

Compressor urethras, , Sacro-coccygeus anticus.

The Constrictor vagina is analogous to the accelerator urinse of the male,

f it arises from the tendinous centre of the perineum, where it is continuous with
I the sphincter ani and transversus perinei ; and passes forwards on each side of

I

the entrance of the vagina, to be inserted into the corpus cavernosum clitoridis.
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The Erector CLITORIDIS arises from the ramus of the ischium, and is inserted

on each side into the crus clitoridis. It is in relation by its inner border with

the constrictor vaginse.

The Transversus perinei is a small muscle arising on each side from the

ramus of the ischium, and inserted into the side of the constrictor vaginse.

[Fig. 17

Muscles of the female perineum. 1. Tuber ischii. 2. Constrictor vaginse. 3, 3. Its

insertion into the clitoris. 4. Vaginal ring of the same muscle, which receives a part of the

fibres of the levator ani. 5. Intercrossing of the sphincter ani and constrictor vaginjB at the

perineal centre. 6. Erector -clitoridis. 7. The clitoris covered by its prepuce. 8. Trans-

versus perinei. 9. Sphincter ani. 10. Levator ani. 11. Gracilis. 12. Adductor magnus.

13. Gluteus maximus.]

The Compressor urethra has the same origin and insertion, and exercises

the same functions in the female as in the male.

The Sphincter ani and Sphincter ani internus surround the lower

extremity of the rectum, as in the male.

The Levator ani is inserted into the side of the vagina and rectum.

The CoccYGEUS and Sacro-coccygeus anticus are identical with the same

muscles in the male.

Actions. — The acceleratores urinas being continuous at the middle line, and

attached at each side to the triangular ligament, by means of their posterior

fibres, support the bulbous portion of the urethra, and acting suddenly, propel

the semen, or the last drops of urine from the canal. The posterior and middle

fibres, according tn Krause,' contribute to the erection of the corpus spongiosum,

by compressing the venous structure of the bulb; and the anterior fibres, accord-

ing to Tyrrell,^ assist in the erection of the entire organ by compressing the vena

dorsalis, by means of their insertion into the fascia penis. The erector penia

becomes entitled to ifs name from spreading out on the dorsum of the organ into

a membranous expansion (fascia penis), which, according to Krause, compresses

'he dorsal vein during the action of the muscle, and especially after the erection

' Miiller, Archiv. fiir Anatomie, Physiologie, &c.
- Lectures in the College of Surgeons. 1839.

1837.
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of the organ has commenced. The transverse muscles serve to steady the tendi-

nous centre, that the muscles attached to it may obtain a firm point of support.

According to Cruveilhier, they draw the anus backwards during the expulsion

of the fasces, and antagonise the levatores ani, which carry the anus forwards.

The compressor urethree, taking its fixed point from the ramus of the ischium at

each side, can, says Guthrie, "compress the urethra so as to close it; I conceive

completely, after the manner of a sphincter." The external sphincter, being a

cutaneous muscle, contracts the integument around the anus, and by its attach-

ment to the tendinous centre of the perineum and point of the coccyx, assists the

levator ani in giving support to the opening during expulsive eff"orts. The
internal sphincter contracts the extremity of the cylinder of the intestine. The
use of the levator ani is expressed in its name; it is the antagonist of the diaphragm,

and abdominal expulsory muscles, and serves to support the rectum and vagina

during their expulsive efforts. The levator ani acts in unison with the diaphragm,

and rises and falls like that muscle in forcible respiration. Yielding to the pro-

pulsive action of the abdominal muscles, it enables the outlet of the pelvis to bear

a greater force than a resisting structure, and, on the remission of such action,

restores the perineum to its original form. The coccygei and sacro-coccygei

muscles restore the coccyx to its natural position, after it has been pressed

backwards during defecation or parturition.

Dr. Barclay styles the levatores ani, transversi perinei, sphincteres ani, coccygei

and curvatores coccygis, moderator muscles, " which, after moderating the motor
muscles, become motor muscles themselves; and, acting successively in compress-

ing the rectum, expel any remains of the faeces that may be lodged towards the

extremity of the canal,"

MUSCLES OF THE UPPER EXTREMITY.

The muscle of the upper extremity may be arranged into groups corresponding

\vith the, respective regions of the limb, as follows :
—

THORACIC REGION.

Anterior Thoracic Region. Lateral Thoracic Region.

Pectoralis major, 8erratus magnus.
Pectoralis minor,

Subclavius.

SHOULDER.

Anterior Scapular Region. Posterior Scapular Region

Subscapularis. Supra-spinatus,

Infra-spinatus,

Teres minor,

Teres major.

Acromial Region.

Deltoideus.

ARM

Anterior Utimeral Region. Posterior Humeral Region.

Coraco-brachialis, Triceps brachii.

Biceps brachii,

Brachialis anticus.
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FOREARM.

Anterior Brachial Region.

Superjicial layer.

Pronator radii teres,

Flexor carpi radialis,

Palmaris longus,

Flexor sublimis digitorum,

Flexor carpi ulnaris.

Deep layer.

Flexor profundus digitorum,

Flexor longus polliciS;

Pronator quadratus.

Posterior Brachial Region.

Superficial layer.

Supinator longus,

Extensor carpi radialis longior,

Extensor carpi radialis brevior,

Extensor communis digitorum,

Extensor minimi digiti,

Extensor carpi ulnaris,

Anconeus.

Deep layer.

Supinator brevis,

Extensor ossis metacarpi pollicis,

Extensor primi internodii pollicis,

Extensor secundi internodii pollicis,

Extensor indicis.

• HAND

Radial Region (^Thenar).

Abductor pollicis,

Flexor ossis metacarpi (opponens),

Flexor brevis pollicis.

Adductor pollicis.

Palmar Region.

Lumbricales, Interossei palmares.

Ulnar Region (^Hypothenar).

Palmaris brevis.

Abductor minimi digiti,

Flexor brevis minimi digiti,

Adductor ossis metacarpi.

Interossei dorsales.

MUSCLES OF THE THORACIC REGION.

Anterior Thoracic Region.

Pectoralis major, Pectoralis minor, Subclavius.

Dissection.— Make an incision along the line of the clavicle, from the upper

part of the sternum to the acromion process ; a second along the lower border of

the great pectoral muscle, from the lower end of the sternum to the insertion of

its tendon into the humerus; and connect the two by a third, carried longitudi-

nally along the middle of the sternum. The integument and superficial fascia

are to be dissected together from off the fibres of the muscle, and always in the

direction of their course. For this purpose the dissector, if he have the right

arm, will commence with the lower angle of the flap; if the left, with the upper

angle. He will thus expose the pectoralis major muscle in its whole extent.

The Pectobalis major (sterno-humeralis) arises from the sternal half of the

clavicle, from half the sternum its whole length, from the cartilages of all the true

ribs, excepting the first and last, and from the aponeurosis of the external oblique

muscle of the abdomen. From this extensive origin the fibres converge to be

inserted by a broad and folded tendon into the anterior bicipital ridge of the

humerus.

The pectoralis major admits of a division into three portions, clavicular, ster-

nal, and costal; the two former are separated from each other by a well marked
cellular interspace ; the latter is distinguished not only by its origin, but also by

forming a fold beneath the sternal portion, and lying behind it at its insertion

At the latter point the three portions are superimposed, the clavicular being in

front, the sternal next, the costal behind ; the clavicular portion being prolonged

Ji
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at its insertion to the lower extremity of the bicipital ridge, the costal portion to

its upper end.

Relations.— By its external surface with the fibres of origin of the platysma

myoides, mammary gland, superficial fascia and integument. By its internal

surface, on the thorax, with the clavicle, sternum, costal cartilages, intercostal

muscles, subclavius, pectoralis minor, and serratus magnus ; in the axilla, with the

axillary vessels and glands. By its external border with the deltoid, from

which it is separated above by a cellular interspace lodging the cephalic vein and

descending branch of the thoracica acromialis artery. Its loicer harder forms

the anterior boundary of the axillary space.

The pectoralis major is to be removed by dividing its fibres along the lower

border of the clavicle, and then carrying the incision perpendicularly downwards,

parallel to the sternum, and at about three inches from its border. Divide some

loose cellular tissue, and several small branches of the thoracic arteries, and

reflect the muscle outwards. We thus bring into view a region of considerable

interest, in the middle of which is situated the pectoralis minor.

The Pectoralis minor (costo-coracoideus) arises by three digitations from

the front and upper border of the third, fourth, and fifth ribs near their car-

tilages ; and is inserted by a broad tendon into the anterior border and apex of

the coracoid process of the scapula. It is closely united at its insertion with the

coraco-brachialis.

Relations.— By its anterior surface with the pectoralis major and superior

thoracic vessels and nerves. By its posterior surface with the ribs, intercostal

muscles, serratus magnus, axillary space, and axillary vessels and nerves. Its

tipper border forms the lower boundary of a triangular space, bounded above by
the costo-coracoid membrane and internally by the ribs; in this space are

found the axillary vessels and nerves.

The Subclavius (costo-clavicularis) arises by a round tendon from the car-

tilage and adjacent osseous part of the first rib ; it is inserted into the under sur-

face of the clavicle as far as the costo-coracoid ligament [see p. 270]. This

muscle is inclosed in a partial sheath by the costo-coracoid ^lembrane, an exten-

sion of the deep cervical fascia.

Relations.— By its upper surface with the clavicle. By the loiuer with the

subclavian artery and vein and brachial plexus, which separate it from the first

fib. In front with the pectoralis major, the costo-coracoid membrane being

interposed.

Actions.— The pectoralis major draws the arm against the thorax, while its

upper fibres assist the upper part of the trapezius in raising the shoulder, as in

supporting weights. The lower fibres depress the shoulder with the aid of the

latissimus dorsi. Taking its fixed point from the shoulder, the pectoralis major

assists the pectoralis minor, subclavius, and serratus magnus, in drawing up and
expanding the chest. The pectoralis minor, in addition to this action, draws
upon the coracoid process, and assists in rotating the scapula upon the chest.

The subclavius draws the clavicle downwards and forwards, and thereby assists in

steadying the shoulder. All the muscles of this group are agents in forced respi-

ration, but are incapable of acting in that capacity until the shoulders are fixed.

Lateral Thoracic Region.

Serratus magnus.

The Serratus magnus (serratus, indented like the edge of a saw; costo-sca-

pularis) broad, thin, and trapezoid in shape', arises by nine fleshy serrations froni

the eight upper ribs, two of the serrations being attached to the second rib, and
extends backwards upon the side of the chest, to be inserted into the whole length

of the base of the scapula, its anterior aspect. In structure, the muscle is com-
posed of three portions, superior-, formed by the serrations of the first two ribs,
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and inserted into the inner surface of the superior angle of the scapula; middle,

composed of the serrations connected with the third and fourth ribs, and inserted

into the greater part of the posterior border ; inferior, consisting of the last five

serrations, these latter indigitate with the obliquus externus and form a thick

muscular fasciculus, which is inserted into the scapula near its inferior angle.

Relations.— By its superficial s«r/ace with the pectoralis major and minor,

subscapulars, latissimus dorsi, and axillary vessels and nerves. By its deep sur-

face with the ribs and intercostal muscles, to which it is connected by loose

cellular tissue.

Actions.— The serratus magnus is the great external inspiratory muscle,

raising the ribs when the shoulders are fixed, and thereby increasing the cavity

of the chest. Acting upon the scapula it draws the shoulder forwards, as in the

case of diseased lungs, where the chest has became almost fixed from apprehension

of the expanding action of the respiratory muscles.

MUSCLES OP' THE SHOULDER.

Anterior Scapular Region

Subscapularis.

The Subscapularis arises from the whole of the under surface of the scapula

excepting the superior and inferior angle, and terminates by a broad and thick

tendon, which is inserted into the lesser tuberosity of the humerus, and by mus-

cular fibres into the surface of bone immediately below that process. In struc-

ture the subscapularis is composed of eight or ten fasciculi, four or five of which

arise from one side of as many aponeurotic processes attached to the ridges of the

venter of the scapula; and four or five proceed from the other side of the aponeu-

rotic processes and from the surface of bone intervening between them. Its ten-

don forms part of the capsule of the joint, glides over a large bursa which sepa-

rates it from the base of the coracoid process, and is lined by a prolongation of

the synovial membrane of the articulation.

Relations. — By its anterior surface with the serratus magnus, coraco-bra-

chialis, and axillary vessels and nerves. By its posterior surface with the

scapula, and shoulder joint.

Actions.— It rotates the head of the humerus inwards, and is a powerful

defence to the joint. When the arm is raised, it draws the humerus down-
wards.

Posterior Scapular Region.

Supra-spinatus, Teres minor,

Infra-spinatus, Teres major.

The Supra-spinatus muscle (supra, above; spiria, the spine) arises from

the supra-spinous fossa, spine of the scapula, and proper investing fascia; and is

inserted into the uppermost depression on the greater tuberosity of the humerus

;

the tendon being united near its attachment with that of the infra-spinatus. The
tendon cannot be seen until the acromion process is removed.

Relations. — By its upper surface with the trapezius, clavicle, acromion, and

coraco-acromial ligament. From the trapezius it is separated by a strong fascia.

By its lower surface with the supra-spinous fossa, supra-scapular vessels and

nerves, origin of the omo-hyoid muscle, and upper part of the shoulder joint,

forming part of the capsular ligament.

The Infra-spinatus {infra, beneath; spina, the spine) is covered in by a

layer of tendinous fascia, which must be removed before the fibres of the muscle

lan be seen, the deltoid muscle having been previously turned down from its
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The muscles of the posterior scapular

REGION. 1. Acromion process of the scapula.

2. Supra-spinatus muscle. 3. Upper angle of the

scapula. 1, 4. Spine of the scapula. 5, 14. Ori-

gin of the infra-spin atus muscle. 6, 7. Origin

of the teres major. 8. Origin of the teres minor.

9. Insertion of the teres major. 10. Shaft of the

humerus. 11. Lower partof the capsular ligament.

12. Insertion of the teres minor. 13. Insertion

of the infra-spinatus.]

scapular orlo-in. It arises from the whole of the infra-spinous fossa, excepting a

small portion near the neck of the bone, from the spine of the scapula, and from

the investing fascia; it is inserted

into the middle depression of the [Fig. 174.

greater tuberosity of the humerus; its
^

tendon being blended with that of the ^
.-^^'^^

supra-spinatus above and the teres

aiinor below.

delations.— By its posterior sur-

face with the deltoid, latissimusdorsi,

trapezius and integument. By its

anterior surface with the infra-spi-

nous fossa, supra-scapular and dorsal

scapular vessels, and shoulder joint;

its tendon being lined by a prolonga-

tion from the synovial membrane. By
its dipper border it is in relation with

the spine of the scapula; and by the

loicer with the teres major and minor,

being closely united with the latter.

The Teres minor {teres, round)

ames from the posterior surface of the

lower border of the scapula for about

the middle third of its extent ; it is

connected with the lower border of

the preceding muscle, and is inserted

into the inferior depression of the greater tuberosity of the humerus. The ten-

dons of the three preceding muscles, with that of the subscapularis, are in imme-
diate contact with the shoulder joint, and form part of its ligamentous capsule,

thereby preserving the solidity of the articulation. They are therefore the

structures most frequently ruptured in dislocation of the head of the humerus.

Relations, — By \i^ posterior surface with the deltoid, and integument. By
its anterior surface with the inferior border and part of the dorsum of the sca-

pula, dorsalis scapulse vessels, scapular head of the triceps, and shoulder joint.

By its tipper harder with the infra-spinatus; by the lower with the teres major,

and long head of the triceps.

The Teres major muscle arises from the dorsal surface of the inferior angle

of the scapula, and from its inferior border; it is inserted into the posterior bi-

cipital ridge of the humerus, immediately behind the tendon of the latissimus

dorsi. At its origin this muscle is covered by the latissimus dorsi, but the lattei

shortly afterwards curves around its lower border and become placed in front

;

the two tendons at their insertion, one lyitig behind the other, are separated by

a bursa.

Relations. — By its posterior surface with the latissimus dorsi, scapular head

of the triceps and integument. By its anterior surface with the subscapularis,

latissimus dorsi, coraco-brachialis, short head of the biceps, axillary vessels, and

nerves of the brachial plexus. By its upper border it is in relation with the

teres minor, from which it is separated by the scapular head of the triceps; and.

by the lower, forms, with the latissimus dorsi, the lower and posterior border of

the axilla.

A large triangular space exists between the two teres muscles, which is divided

into two minor spaces by the long head of the triceps.

Actions.— The supra-spinatus raises the arm from the side; but feebly, from
the disadvantageous direction of its force. The infra-spinatus and teres minor
are rotators of the head of the humerus outwards. The most important use of

these three muscles is the protection of the joint, and defence against displace-
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ment of the head of the humerus, in which action they co-operate with th*5

subscapularis. The teres major combines, with the latissimus dorsi, in rotating

the arm inwards, and at the same time carrying it towards the side, and

somewhat backwards.

Acromial Region.

Deltoideus.

The Deltoideus (a, delta; dhos, resemblance; attollens humeri; sub-acro-

mio-humeralis) is the large triangular muscle which forms the convexity of the

shoulder ; it arises from the outer third of the clavicle, from the acromion pro-

cess, and from the whole length of the spine of the scapula. The fibres from

this broad origin converge to the middle of the outer side of the humerus, where

they are inserted into a rough triangular elevation. In structure the deltoideus

is composed of seven fasciculi, four of which are fleshy above and tendinous below

;

and three tendinous above and fleshy below. To bring the muscles beneath it

into view, the deltoid must be cut away from its origin, and turned down; in so

doing a large bursa will be seen between its under surface and the head of the

humerus.

Relations.—By its superficial surface with the brachial fascia, a few fibres of

the platysma myoides, the superficial fascia, and integument. By its deep sur-

face with the shoulder joint (from which it is separated by a thin tendinous

fascia and a synovial bursa), the coraco-acromial ligament, coracoid process, pec-

toralis minor, coraco-brachialis, both heads of the biceps, tendon of the pectoralis

major, tendon of the supra-spinatus, infra-spinatus, teres minor, teres major, sca-

pular and external head of the triceps, circumflex vessels anterior and posterior,

and humerus. By its anterior border with the external border of the pectoralis

major, from which it is separated by a cellular interspace, lodging the cephalic

vein and descending branch of the thoracica acromialis artery. Its posterior border

is thin and tendinous above, where it is connected with the aponeurotic covering

of the infra-spinatus muscle, and thick below.

Actions.— The deltoid is the elevator muscle of the arm in a direct line, and,

by means of its extensive origin, it can carry the arm forwards or backwards, so

as to range with the hand a considerable segment of a large circle. The arm,

raised by the deltoid, is an illustration of a lever of the third power, so common
in the animal machine, by which velocity is gained at the expense of power. In

this lever, the weight (hand) is at one extremity, the fulcrum (glenoid cavity) at

the opposite end, the power (insertion of the muscle) between the two, but

nearer to the fulcrum than to the weight.

muscles op the arm.

Anterior Humeral Region.

Coraco-brachialis, Biceps brachii, Brachialis anticus.

Dissection.— These muscles are exposed, on the removal of the integument

and fascia from the anterior half of the upper arm, and the clearing away of the

cellular tissue.

The Coraco-brachialis, a name suggestive of its points of origin and inser-

tion, arises from the apex of the coracoid process in common with the short head

of the biceps ; and is inserted into a rough line on the inner side of the middle

of the humerus.

Relations. — By its anterior surface with the deltoid and pectoralis major.

By its posterior surface with the shoulder joint, humerus, subscapularis, teres

major, latissimus dorsi, short head of the triceps, and anterior circumflex vessels.

By its internal border with the axillary and brachial vessels and nerves, particu-
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Fig. 175.

larly with the median and musculo-cutaneous nerve, by the latter of which it is

pierced. By the external border with the short head of the biceps and brachialis

anticus.

The Biceps brachii (his— xs^axal, two heads; flexor radii) arises by two
tendons, one, the sliort head, from the coracoid process in common with the

coraco-brachialis ; the other, the long head, from the upper part of the glenoid

cavity, where it is continuous with the glenoid ligament. The muscle is inserted

by a rounded tendon into the back part of the tubercle of the radius. The long

head, a long slender tendon, passes through the capsular ligament of the shoulder

joint inclosed in a sheath of the synovial membrane; after leaving the cavity of

the joint, it is lodged in the deep groove that separates the two tuberosities of the

humerus, the bicipital groove. A small synovial bursa is interposed between thp

tendon of insertion and the tubercle of the radius.

At the hend of the elbow, the tendon of the biceps

gives off from its inner side a tendinous band, which

protects the brachial artery, and is continuous with

the fascia of the forearm.

Relations.— By its anterior surface with the

deltoid, pectoralis major, superficial and deep fas-

cia, and integument. By its posterior surface the

short head rests on the subscapularis, from which it

is separated by a bursa. In the rest of its extent

the muscle is in relation with the humerus, teres

major, latissimus dorsi, and brachialis anticus; from

the latter it is separated by the musculo-cutaneous

nerve. By its inner border with the coraco-brachi-

alis, brachial artery and veins, and median nerve

;

the brachial vessels crossing its tendon at the bend

of the elbow. By its outer border, y?ith the deltoid

and supinator longus.

The Brachialis anticus (humero-cubitalis) is

a broad muscle covering the whole of the anterior

surface of the lower part of the humerus ; it arises

by two fleshy serrations, which embrace the inser-

tion of the deltoid, from the anterior surface of the

humerus, and from the inner intermuscular septum.

Its fibres converge to be inserted into the coronoid

process of the ulna, between two processes of the

flexor digitorum profundus.

Relations. —By its anterior surface with the

biceps, musculo-cutaneous nerve, brachial artery and

veins, and median nerve. By its posterior surface

with the humerus, anterior ligament of the elbow

joint, and intermuscular aponeurosis. The latter

separates it from the triceps. By its external bor-

der with the supinator longus, extensor carpi ra-

dialis longior, musculo-spiral nerve, and recurrent

radial artery. By its internal border with the in-

termuscular aponeurosis (which separates it from the

triceps and ulnar nerve), and with the pronator

radii teres.

Actions. — The coraco-brachialis draws the hume-
rus inwards, and assists in flexing it upon the sca-

pula. The biceps and brachialis anticus are flexors

of the forearm, and the former a supinator. The brachialis anticus is a powerful

protector of the elbow joint.

Muscles of the anteriok

aspect of the upper arm.

I. Coracoid process of the sca-

pula. 2. Coraco-clavicular liga-

ment (trapezoid), passing up-

wards to the scapular end of the

clavicle. 3. Coraco-acromial

ligament, passing outwards to the

acromion. 4. Subscapularis. 5.

Teres major; the triangular space

above this muscle is that through

which the dorsalis scapulse ves-

sels pass. 6. Coraco-brachialis,

7. Biceps. 8. Upper end of the

radius. 9. Brachialis anticus

;

a portion of the muscle is se-en

at the outer side of the tendon

of the biceps. 10. Internal

head of the triceps.
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Fig. 176.

Posterior Humeral Region.

Triceps brachii.

Dissectian. — Remove the intogument and fascia from the posterior aspect

jf the upper arm.

The Triceps brachii (fpfij xf^axat, three heads; triceps extensor cubitii

arises by three heads; extenial, middle, and internal.

The external head (anconseus externus) proceeds from the whole length of the

•xternal and posterior aspect of the humerus, from the insertion of the teres

minor at the greater tuberosity to the external con-

dyle, and also from the external intermuscular septum.

The internal head (anconaeus internus) arises from

the inner and posterior aspect of the humerus, from

the insertion of the teres major to the internal condyle,

and from the internal intermuscular septum. The
middle or long head (anconseus longus) arises from

the lower part of the head and adjoining part of the

border of the scapula, to the extent of about an inch.

The three heads, passing downwards in different

directions, unite to form a broad muscle, which is in-

serted into the olecranon process of the ulna, and
sends an expansion to the deep fascia of the forearm.

A small bursa is situated between the tendon of the

muscle and the upper part of the olecranon.

The scapular head of the triceps passes between the

teres minor and major, and divides the triangular in-

terspace of those two muscles into two smaller spaces,

one of which is triangular, the other quadrangular.

The triangular space is bounded by the teres minor,

teres major, and scapular head of the triceps; it gives

passage to the dorsalis scapulae artery and veins. The
quadrangular space is bounded on three sides by the

three preceding muscles, and on the fourth by the

humerus. Through the latter space pass the posterior

circumflex artery and veins, and circumflex nerve.

Beneath the lower part of the triceps are two small

fasciculi arising from the humerus, and descending

one on either side of the fossa of the olecranon to be

inserted into the capsule ' of the elbow joint. These

have been named subanconeus, they are analogous to

the subcrureus.

Relations. — By its posterior surface with the deep

and superficial fascia and integument. By its anterior

surface with the superior profunda artery, musculo-

spiral nerve, humerus, intermuscular aponeurosis which

separates it from the brachialis anticus, and elbow joint. The scapular head is in

relation posteriorly with the deltoid and teres minor; anteriorly with the sub-

scapularis, teres major, and latissimus dorsi; and externally with the posterior

circumflex vessels and nerve.

Actions. — The triceps brachii is an extensor of the forearm.

' [The ligaments of the elbow joint which form a continuous membrane around it, aro

sometimes called the capsule.]

?:>STERIOR VIEW OF THE

DPPER ARM, AND TRICEPS

MUSCLE. 1. External head.

2. Long or scapular head.

3. Internal or short head.

4. Olecranon process of ulna.

5. Radius. 6. Capsular liga-

ment of the shoulder joint.

I
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MUSCLES OP THE FOREARM,

Fig. 177.

Anterior Brachial Region.

Superficial I tyer.

Pronator radii teres,

Flexor carpi radialis,

Palinaris longus,

Flexor sublimis digitorum,

Flexor carpi ulnaris.

Dissection.— These muscles are brought into

view by making an incision through the integu-

ment along the middle line of the forearm, cross-

ing each extremity by a transverse incision, and

turning aside the flaps. The superficial and deep

fascia are then to be removed.

The Pronator radii teres arises by two heads

:

one from the inner condyle of the humerus, fascia

of the forearm, and intermuscular septum ; the

other from the cnronoid process of the ulna; the

median nerve passing between them. Its tendon is

flat, and is inserted into the middle third of the ob-

lique ridge of the radius. The two heads of this

muscle are best examined by cutting through that

which arises from the inner condyle, and turning it

aside. The second head will then be seen with the

median nerve lying across it.

Relations.— By its anterior surface with the

deep fascia of the forearm, supinator longus, exten-

sor carpi radialis longior and brevior, radial artery

and veins, and radial nerve. By its posterior sur-

face with the brachialis anticus, flexor sublimis

digitorum, ulnar artery and veins, and the median

nerve after it has passed between the two heads of

the muscle. By its upper border it forms the inner

boundary of the triangular space, in which the ter-

mination of the brachial artery is situated. By its

lower border it is in relation with the flexor carpi

radialis.

The Flexor carpi radialis arises from the

inner condyle, deep fascia and intermuscular septa.

Its tendon passes through a groove in the trapezium

bone, to be inserted into the base of the metacarpal

bone of the index finger.

Relations.— By its anterior surface with the

deep fascia of the forearm, and at the wrist with the

tendinous canal through which the tendon passes.

By its posterior surface with the flexor sublimis

digitorum, flexor longus pollicis, wrist joint, and
groove in the trapezium bone. By its outer border

with the pronator radii teres, radial artery and
veins. By its inner border with the palmaris lon-

gus. The tendon is surrounded by synovial mem-
brane, where it plays through the tendinous canal of the wrist.

The Palmaris longus is a small muscle which arises from the inner condyk,

Superficial layer of Mtis-

CLES OF THE FOREARM. 1. Bl-

eeps, with its tendon. 2. Bra-

chialis anticus, seen beneath

biceps. 3. Part of triceps.

4. Pronator radii teres, 5. Flex-

or carpi radialis. 6. Palmaris

longus. 7. One of the fasciculi

of the flexor sublimis digitorum

;

the rest of the muscle is seen

beneath the tendons of the pal-

maris longus and Uexor carpi

radialis. 8. Flexor carpi ulna-

ris. 9. Palmar fascia. 10. Pal-

maris brevis. 11. Abductor pol-

licis. 12. Flexor brevis polli-

cis ; the leading line crosses

part of the adductor pollicis.

13. Supinator longus. 14. Ex-

tensor ossis metaearpi and ex-

tensor primi internodii pollicis,

curving around the lower border

of the forearm.
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deep fascia, and intermuscular septa. Its tendon pierces the deep fascia and

crosses tlae annular ligament to be inserted into the palmar fascia.

Relations.— By its anterior surface with the deep fascia of the forearm. By
the posterior surface with the flexor sublimis digitorum ; to the external side

with the flexor carpi radialis ; and to the j'm^eraaZstVZe with the flexor carpi ulnaris.

Cut the flexor carpi radialis and palmai'is longus from their origin, in order to

obtain a good view of the whole extent of origin of the flexor sublimis digitorum.

The Flexor sublimis digitorum (perforatus) arises from the inner condyle,

intermuscular septa, internal lateral ligament, coronoid process of the ulna, and

oblique line of the radius. The median nerve and ulnar artery pass between its

heads. It divides into four tendons, which pass beneath the annular ligament

[those for the median and ring fingers being here placed anteriorly to those for

the index and little fingers], and are inserted into the base of the second pha-

langes of the fingers, splitting at their termination to give passage to the tendons

of the deep flexor ; hence its designation, perforatus. In the thecge of the fin-

gers [see p. 158], several small tendinous fasciculi are found, which pass between

the phalanges and the edges of the tendons; these have been termed the vincid.a

accessoria. [Beneath the proper annular ligament of the carpus, the tendons of

the flexor sublimis, as well as those of the flexor profundus are enveloped in a

common synovial membrane. The thecae are also provided, each with a synovial

membrane, which lines them and envelops the flexor tendons therein contained, j

[Fig. 178.

The metacarpal and phalangeal bones of tito fingers, with the tendons. In the

first figure the tendons of the flexor muscles are bound to the finger by the theca or vaginal
ligament; in the second they are freed from that structure, as well as from the synovial mem-
brane and the vincula accessoria. 1. Metacarpal bone. 2. Tendon of flexor sublimis.

3. Tendon of flexor profundus, * The perforation of the former by the latter. 4. Tendon of

extensor digitorum communis. 5. A lumbricalis muscle. 6. An interosseous muscle.]

Relations.— In the forearm ; by its anterior surface with the pronator radii

teres, flexor carpi radialis, palmaris longus, flexor carpi ulnaris, and the deep
fascia. By its posterior surface with the flexor profundus digitorum, flexor

longus polficis, ulnar artery, veins, and nerve, and median nerve. This muscle
frequently sends a fasciculus to the flexor longus pollicis, or flexor profundus. In
the hand : its tendons, after passing beneath the annular ligament, are in relation

superficially with the superficial palmar arch, and palmar fascia; and deeply with
the tendons of the deep flexor and lumbricales.

The Flexor carpi ulnaris arises by two heads, one from the inner condyle
and intermuscular septa, the other from the olecranon and by means of a strong
aponeurosis from two-thirds of the inner border of the ulna. Its tendon is

inserted into the pisiform bone -and base of the metacarpal bone of the little finger.

Relations. — By its anterior surface with the deep fascia of the forearm, with

I



FLEXOR LONGUS POLLICIS. O 1 "

Fig. 11%

which it is closelj united superiorly. By its jio^terior surface with the flexor

sublimis digitorum, flexor profundus, pronator quadratus, ulnar artery, veins, and

nerve. By its radial horde?- with the palmaris longus, and in the lower third of

the forearm, the ulnar vessels and nerve. The ulnar nerve, and the posterior

ulnar recurrent artery, pass between its two heads of origin.

Deep layer.

Flexor profundus digitorum, Flexor longus pollicis,

Pronator quadratus.

Dissection.— This group is brought into view by

removing the flexor sublimis, and drawing aside the

pronator radii teres.

The Flexor profundus digitorum (perforans)

arises from the upper two-thirds of the ulna, its

anterior and inner surface and posterior border, from

the inner side of the olecranon, where it is connected

with the aponeurotic expansion of the flexor carpi

ulnaris, and from the ulnar half of the interosseous

membrane. At the middle of the forearm it divides

into four tendons which pass beneath the annular

ligament, and along the fingers, between the two

slips of the tendons of the flexor sublimis, to be

inserted into the base of the last phalanges. In the

groove of the carpus the tendons are inclosed in a

synovial membrane and the three outer \ulnar~\

tendons communicate with each other by means of

small slips, the tendon of the index finger remain-

ing distinct. In the hand, the tendons give origin

to the lumbricales muscles, and on the second pha-

langes are retained in position by two little tendi-

nous slips, the vincula accessoria.

Relations.— In the forearm. By its anterior

surface with the flexor sublimis digitorum, flexor

carpi ulnaris, median nerve, and ulnar artery, veins,

and nerve. By its posterior surface with the ulna,

interosseous membrane, pronator quadratus, and
wrist joint By its radial horder with the flexor

longus pollicis, the anterior interosseous artery and
nerve being interposed. By its ulnar horder with

the flexor carpi ulnaris. In the hand : its tendons

are in relation sxi-perficially with the tendons of the

superficial flexor; and <ie<?p/y with the interossei,

adductor pollicis, and deep palmar arch.

The Flexor longus pollicis arises from the

anterior surface of the radius for two-thirds of its

extent, and from one-half the interosseous mem-
brane. Its tendon passes beneath the annular

ligament [where it is provided with a special syno-

vial membrane] to be inserted into the' base of the

last phalanx of the thumb.
Relations.— By its anterior surface with the

flexor sublimis digitorum, flexor carpi radialis, supi-

nator longus, and radial artery and veins. By its

posterior surface with the radius, interosseous

membrane, pronator quadratus, and wrist joint. By

Deep layer of jiuscles oi

THE FOREARM. 1. Internal late-

ral ligament of the elbow joint.

2. Anterior ligament. 3. Orbic-

ular ligament of the head of the

radius. 4. Flexor profundus

digitorum. 5. Flexor longus

pollicis. 6. Pronator quadratus.

7. Adductor pollicis. 8. Dorsal

interosseous of the middle, and

palmar interosseous of the ring

finger. 9. Dorsal interosseous

muscle of the ring finger, and

palmar interosseous of the little

finger.

its ulnar horder, it is sepa-
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rated from the flexor profundus digitorum by the anterior interosseous artery and

nerve. In the hand : after passing beneath the annu
lar ligament, it is lodged in the interspace between

the two portions of the flexor brevis pollicis, and
afterwards in the tendinous theca of the phalanx

If the tendons of the last two muscles be

drawn aside or divided, the third muscle of this

group will be brought into view, lying across the

lower part of the two bones.

The Pronator quadratus (cubito-radialis)

arises from the anterior and inner side of the

ulna; and is inserted into the front of the radius.

This muscle occupies about the lower fourth of

the two bones, is broad at its origin, and nar-

rower at its insertion.

Relations. — By its anterior surface with the

tendons of the supinator longus, flexor carpi radi-

alis, flexor longus pollicis, flexor profundus digi-

torum, and flexor carpi ulnaris, radial artery and

veins, and ulnar artery, veins, and nerve. By its

posterior surface with the radius, ulna, and inter-

osseous membrane.
Actions. — The pronator radii teres and prona-

tor quadratus rotate the radius upon the ulna, and

render the hand prone. The remaining muscles

are flexors : two flexors of the wrist, flexor carpi

radialis and ulnaris ; two of the fingers, flexor sub-

limis and profundus, the former flexing the second

phalanges, the latter the last ; one flexor of the

last phalanx of the thumb, flexor longus pollicis.

The palmaris longus is primarily a tensor of the

palmar fascia, and secondly a flexor of the wrist

and forearm.SnPERFICIAL LAYER OF MUSCLES
OF THE POSTERIOR ASPECT OP THE

FOREARM. 1. Biceps. 2. Brachi-

alis anticus. .3. Lower part of the

triceps, inserted into ttie olecranon.

4. Supinator longus. 5. Extensor

carpi radialis longior. 6. Exten-

sor carpi radialis brevior. 7. Ten-

dons of insertion of these two mus-

cles. 8. Extensor communis digi-

torum. 9. Extensor minimi digiti.

10. Extensor carpi ulnaris. 11. An-

coneus. 12. Flexor carpi ulnaris.

13. Extensor ossis metacarpi and

extensor primi internodii lying

together. 14. Extensor secundi

internodii; its tendon is seen

crossing the tendons of the exten-

sor carpi radialis longior and bre-

vior. 15. Posterior annular liga-

ment. The tendons of the common
axtensor are seen on the back of

thehand, and their mode of distri-

bution on the dorsum of th e fingers.

Posterior Brachial Region.

Superficial layer.

Supinator longus,

Extensor carpi radialis longior,

Extensor carpi radialis brevior,

Extensor communis digitorum,

Extensor minimi digiti.

Extensor carpi ulnaris,

Anconeus.

Dissection. — The integument is to be divided

and turned aside, and the fasciae removed in the

same manner as for the anterior brachial region.

The Supinator longus (brachio-radialis) is

placed along the radial border of the forearm. It

arises from the external condyloid ridge of the

humerus, nearly as high as the insertion of the

deltoid, and from the intermuscular septum

;

passes forwards to the anterior aspect of the elbow

joint, and descends the forearm to be inserted into

the base of the styloid process of the radius.

Relations. — By its superficial surface with the extensor ossis metacarpi

A
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[Fig. 181.

pollicis, extensor primi internodii pollicis, and deep fascia of the forearm. By
its deep surface with the brachialis atiticus, extensor carpi radialis longior, tendon

of the biceps, supinator brevis, pronator radii teres, flexor carpi radialis, flexor

sublimis digitoruiu, flexor longus pollicis, pronator quadratus, radius, musciulo-

spiral nerve, radial and posterior interosseous nerve,

and radial artery and veins.

This muscle must be divided through the middle,

and the two ends turned aside to expose the next

muscle.

The Extensor carpi radialis longior arises

from the external condyloid ridge, below the prece-

ding, and from the intermuscular septum. Its tendon

passes through a groove in the radius immediately

behind the styloid process, to be inserfedinto the base

of the metacarpal bone of the index finger.

Relations. — By its superficial surface with the

supinator longus, extensor ossis metacarpi pollicis,

extensor primi internodii pollicis, extensor secundi

internodii pollicis, radial nerve, fascia of the forearm,

and posterior annular ligament. By its deep surface

with the brachialis anticus, extensor carpi radialis

brevior, radius, and wrist joint.

The Extensor carpi radialis brevior is seen

by drawing aside the former muscle. It arises from

the external condyle of the humerus and intermuscular

septa, and is inserted into the base of the metacarpal

bone of the middle finger. Its tendon is lodged in

the same groove on the radius with that of the exten-

sor carpi radialis longior.

Relations.— By its superficial surface with the ex-

tensor carpi radialis longior, extensor ossis metacarpi

pollicis, extensor primi internodii pollicis, extensor

secundi internodii pollicis, fascia of the forearm and

posterior annular ligament. By its deep surface with

the supinator brevis, tendon of the pronator radii

teres, radius, and wrist joint. By its ulnar border

with the extensor communis digitorum.

The Extensor communis digitorum arises from

the external condyle by a common tendon with the

preceding and two following muscles, from the inter-

muscular septa, and deep fascia; and divides into four

tendons, which are inserted into the second and third

phalanges of the fingers. At the metacarpo-phalan-

geal articulation each tendon becomes narrow and

thick, and sends a thin fasciculus upon each side of

the joint. It then spreads out, and receiving the ten-

don of the lumbricalis and some tendinous fasciculi

from the interossei, forms a broad aponeurosis, which

covers the whole posterior aspect of the finger. At
the first phalangeal joint the aponeurosis divides into

three slips. The middle slip is inserted into the base

of the second phalanx, and the two lateral portions are

continued onwards at each side of the joint, to be

inserted into the last. Little oblique tendinous slips connect the tendon of the

ring with those of the middle and little finger as they cross the back of the

hand.

The arrangement of thb
extensor tendon upon the
dorsal surface of a fin-

GER.— 1. The metacarpal bone

of the middle finger. 2. The
extensor tendon expanding

into a broad aponeurosis,

which divides into three slips.

3. The middle slip, inserted

into the base of the second

phalanx. 4. The two lateral

slips, inserted into the base

of the third phalanx. 5, 5.

Two dorsal interossei, show-

ing th«ir bifid origin, 6, 6,

and inserted by an aponeu-

rotic expansion into the sides

of the extensor tendon.

7. The second lumbricalis

muscle, also inserted into the

side of the extensor tendon.]
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Relations.—By its superficial surface with the deep fascia of the forearm

and hand, and posterior annular ligament. By its deep surface with the supi-

nator brevis, extensor ossis metacarpi pollicis, extensor primi internodii, extensor

secundi internodii, extensor indieis, posterior interosseous artery and nerve, wrist

joint, metacarpal bones, interossei muscles, and phalanges. By its radial

border with the extensor carpi radialis longior and brevior. By the ulnar

harder with the extensor minimi digiti, and extensor carpi ulnaris.

The Extensor minimi digiti (auricularis) is an off-set from the extensor

communis, with which it is connected by means of a tendinous slip. Passing

down to the inferior extremity of the ulna, it traverses a distinct fibrous sheath,

and at the metacarpo-phalangeal articulation unites with the tendon derived from

the common extensor. The common tendon then spreads out into a broad expan-

sion which divides into three slips to be inserted as in the other fingers into the

last two phalanges. It is to this muscle that the little finger owes its power of

separate extension ; and, being called into action when the point of the finger is

introduced into the meatus of the ear, for the purpose of removing unpleasant

sensations or producing titillation, the muscle was called by the old writers

" auricularis."

The Extensor carpi ulnaris arises from the external condyle by the com-

mon tendon, from the border of the ulna, and from the deep fascia. Its tendon

passes through the posterior groove in the lower extremity of the ulna, to be

inserted into the base of the metacarpal bone of the little finger.

Belations By its superficial su,rface with the deep fascia of the forearm,

and posterior annular ligament. By its deep surface with the supinator brevis,

extensor ossis metacarpi pollicis, extensor secundi internodii, extensor indieis,

ulna, and wrist joint. By its radial harder it is in relation with the extensor

communis digitorum and extensor minimi digiti, and by the idnar horder with

the anconeus.

The Anconeus (anconseus parvus, vel quartus) is a small triangular muscle,

having the appearance of being a continuation of the triceps; it arises from the

outer condyle, and is inserted into the olecranon and triangular surface of the

upper extremity of the ulna.

Belations. — By its superficial swr/ace with a strong tendinous aponeurosis

derived from the triceps. By its deep surface with the elbow joint, orbicular

ligament, and slightly with the supinator brevis.

Deep layer.

Supinator brevis.

Extensor ossis metacarpi pollicis.

Extensor primi internodii pollicis,

Extensor secundi internodii pollicis,

Extensor indieis.

Dissection,— The muscles of the superficial layer should be removed in order

to bring the deep group completely into view.

The Supinator brevis cannot be seen in its entire extent, until the radial

extensors of the carpus are divided from their origin. It arises from the external

condyle, from the external lateral and orbicular ligament, and from the ulna, and

winds around the upper part of the radius to be inserted into the upper third of

its oblique line. The posterior interosseous artery and nerve perforate the lower

border of this muscle.

Relations.— By its superficial surface with the pronator radii teres, supinator

longus, extensor carpi radialis longior and brevior, extensor communis digito-

rum, extensor carpi ulnaris, anconeus, radial artery and veins, musculo-spiral

nerve, radial and posterior interosseous nerve. By its deep) swr/ace with the elbow

joint and ligaments, interosseous membrane, and radius.

A
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Fig. 182.

The ExTENT-OR ossis METACARPi POLLicis (abductor pollicis longus) is

placed immediately below the supinq,tor brevis. It arises from the uloa, interos-

seous membrane, and radius, and is inserted into the base of the metacarpal bone

of the thumb. Its tendon passes through the groove immediately in front of the

styloid process of the radius.

BeJations. — By its svperficial surface with the extensor carpi ulnaris, exten-

sor minimi digiti, extensor communis digitorura, fascia of the forearm and annu-

lar ligament. By its deep surface with the ulna, interosseous membrane, radius,

tendons of the extensor carpi radialis longior and brevior, and supinator longus,

and at the wrist with the radial artery. By its

upper harder with the edge of the supinator

brevis ; by its lower border with the extensor

secundi and primi internodii. It is crossed by
branches of the posterior interosseous artery and
and nerve.

The Extensor primi internodii pollicis

(extensor pollicis brevis vel minor) the smallest of

the muscles in this layer, arises from the inter-

osseous membrane and radius, and passes through

the groove with the extensor ossis metacarpi, to

be inserted into the base of the first phalanx of the

thumb.

Relations.—The same as the preceding muscle,

with the exception of the extensor carpi ulnaris.

The muscle accompanies the extensor ossis meta-

carpi.

The Extensor secundi internodii pollicis

(extensor pollicis longus vel major) arises from the

ulna, and interosseous membrane. Its tendon

passes through a separate groove in the radius,

and is inserted into the base of the last phalanx

of the thumb.

Relations.— By its external surface, the same
as the extensor ossis metacarpi. By its deep sur-

face with the ulna, interosseous membrane, ra-

dius, wrist joint, radial artery, and metacarpal

bone of the thumb. The muscle is placed be-

tween the extensor primi internodii and extensor

iodicis.

The Extensor indicis (indicator) arises from

the ulna, as high up as the extensor ossis meta-

carpi pollicis, and inferiorly from the interosseous

membrane. Its tendon passes beneath the pos-

terior annular ligament to be inserted into the

aponeurosis of the common extensor tendon of the

index finger.

Relations.— The same as the preceding mus-
cle, with the exception of the hand, where the

tendon 'rests on the metacarpal bone of the fore

finger and second interosseous muscle, and has no
relation with the radial artery.

The tendons of the extensors, as of the flexor

muscles of the forearm, are provided with syno-

vial bursas as they pass beneath the annular ligament : those of the back of the

wrist have separate sheaths, formed by the posterior annular ligament.

Actions The anconeus is associated in its action with the triceps extensor

16

Deep layer op muscles op the

postekioe aspect of the fore-

ARM. L Humerus. 2. Olecranon.

3. Ulna. 4. Anconeus. 5. Supi-

nator brevis. 6. Extensor ossis

metacarpi pollicis. 7. Extensor

primi internodii pollicis. 8. Ex-

tensor secundi internodii pollicis.

9. Extensor indicis. ]G. First dor-

sal interosseous muscle. Theotner

three dorsal interossei are seen be-

tween the metacarpal bones ot

their respective fingers.



242 MUSCLES OF THE HANI-.

cubiti : it assists in extending the forearm on the arm. The supinator longus

and brevis effect the supination of the forearm, and antagonize the two pronators.

The extensor carpi radialis longior and brevior and extensor carpi ulnaris, extend

the wrist in opposition to the two flexors of the carpus. The extensor communis
digitorum restores the fingers to the straight position after they have been flexed

by the two flexors, sublimis and profundus. The extensor ossis metacarpi, primi

internodii, and secundi ioternodii pollicis, are the special extensors of the thumb,

and serve to balance the actions of the flexor ossis metacarpi, flexor brevis, and

flexor longus pollicis. The extensor indicis produces extension of the index

finger, and is therefore named "indicator," and the extensor minimi digiti sup-

plies that finger with the power of exerting a distinct extension.

MUSCLES
Radial or Thenar Region.

Abductor pollicis,

OP THE HAND.

Flexor brevis pollicis,

Flexor ossis metacarpi (opponens), Adductor pollicis.

Dissection.—The hand is best dissected by making an incision along the middle

the palm, from the wrist to the base of the middle finger, and crossing it ai

Fia. 183.

Muscles of the hand. 1. Annular liga-

ment. 2, 2. Origin and insertion of the ab-

ductor pollicis muscle ; its middle portion has

been removed. 3. Plexor ossis metacarpi, or

opponens pollicis. 4. Superficial portion of

the flexor brevis pollicis. 5. Deep portion of

the flexor brevis pollicis. 6. Adductor polli-

cis. 7, 7. The lumbricales muscles, arising

from the deep flexor tendons, upon which the

figures are placed. The tendons of the flexor

sublimis have been removed. 8. One of the

tendons of the deep flexor, passing between

the two terminal slips of the tendon of the

flexor sublimis to reach the last phalanx.

9. The tendon of the flexor longus pollicis,

passing between the two portions of the flexor

brevis to the last phalanx. 10. Abductor

minimi digiti. 11. Flexor brevis minimi

digiti. The edge of the adductor ossis meta-

carpi is seen projecting beyond the inner

border of the flexor brevis. 12. Pisiform

bone. 13. First dorsal interosseous muscle,

the abductor indicis.

each extremity by a transverse incision, then turning aside the flaps of integu-

ment. For exposing the muscles of the radial region, the removal of the integu-

ment and fascia on the radial side will be sufficient.

The Abductor pollicis (brevis) is a small thin muscle, which a?-zses from the

trapezium bone and annular ligament. It is inserted into the base of the first

phalanx of the thumb.
Relations.—By its superficial surface with the external portion of the palmar

fascia; by its deep surface with the flexor ossis metacarpi. At its inner side it

is separated by a narrow cellular interspace from the flexor brevis pollicis. This
muscle must be divided from its origin, and turned aside, in order to see the next.

The Flexor ossis metacarpi (opponens pollicis) arises from the trapezium
and annular ligament, and is inserted into the whole length of the metacarpal bone.

Relations.—By its superficial surface with the abductor pollicis. By its deef

A
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surface witb the trapezo-metaearpal articulation and metacarpal bone. Inter-

nallij with the flexor brevis pollicis. The flexor ossis metacarpi may now be

divided from its origin and turned aside, in order to show the next muscle.

The Flexor brevis pollicis consists of two portions, between which lies

the tendon of the flexor longus pollicis. The external portion arises from the

trapezium and annular ligament; the internal portion from the trapezoides and

OS magnum. They are both inserted into the base of the first phalanx of the

thumb, having a sesamoid bone in each of their tendons to protect the joint.

JReJations.— By its superficial surface with the external portion of the palmar

fascia. By its deep surface with the adductor pollicis, tendon of the flexor carpi

radialis, and trapezo-metaearpal articulation. By its external surface with the

flexor ossis metacarpi and metacarpal bone. By its inner surface with the

tendons of the long flexor muscles and first lumbricalis.

The Adductor pollicis is a triangular muscle ; it arises by a broad origin

from the metacarpal bone of the middle finger; the fibres converge to its inser-

tion into the base of the first phalanx of the thumb, where it is united with the

inner head of the flexor brevis.

Relations. — By its anterior surface with the flexor brevis pollicis, tendons of

the deep fl^or of the fingers, lumbricales, and deep palmar arch. By its poste-

rior surface with the metacarpal bones of the index and middle finger, the inter-

ossei of the second interosseous space, and the abductor indicis. Its inferior

border is subcutaneous.

Ulnar or Hypothenar Region.

Palmaris brevis, Flexor brevis minimi digiti,

Abductor minimi digiti, Adductor ossis metacarpi.

Dissection.— Turn aside the ulnar flap of integument from the palm of the

hand ; in doing this, a small subcutaneous muscle, the palmaris brevis, will be

exposed. After examining this muscle, remove it with the deep fascia, in order

to bring into view the muscles of the little finger.

The Palmaris brevis is a thin plane of muscular fibres about an inch in

width, which arises from the annular ligament and palmar fascia, and passes trans-

versely inwards to be inserted into the integument of the inner border of the hand.

Relations. — By its superficial surface with the fat and integument of the ball

of the little finger. By its deep> surface with the ulnar portion of the palmar

fascia, which separates it from the ulnar artery, veins, and nerve, and from the

muscles of the inner border of the hand.

The Abductor minimi digiti is a small tapering muscle which arises from

the pisiform bone, where it is continuous with the tendon of the flexor carpi

ulnaris, and is inserted into the base of the first phalanx of the little finger, and

into the expansion of the extensor tendon.

Relations.— By its superficial surface with the internal portion of the deep

fascia and palmaris brevis ; by its deep surface with the adductor ossis metacarpi

and metacarpal bone. By its inner border with the flexor brevis minimi digiti

The Flexor brevis minimi digiti is a small muscle arising from the unci-

form bone and annular ligament, and inserted into the base of the first phalanx.

It is sometimes wanting.

Relations.— By its superficial surface with the internal portion of the palmar

fascia, and palmaris brevis. By its deep surface with the adductor ossis metacarpi

and metacarpal bone. Externally with the abductor minimi digiti, from which it is

separated near its origin by the deep palmar branch of the ulnar nerve and commu-
nicating artery. Internally y^'ith. the tendons of the flexor sublimis and profundus.

The Adductor ossis metacarpi (opponens), or adductor minimi digiti,

arises from the unciform bone and annular ligament; and is inserted into the

whole length of the metacarpal bone of the little finger.
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Relatiovs.— By its superficial swface s/jiih tbe flexor brevis and abductor

minimi digiti. By its deejp surface witb the interossei muscles of the last meta-

carpal space, metacarpal bone, and flexor tendons of the little finger.

Palmar Region.

Lumbricales, Interossei palmares, Interossei dorsales.

The Lumbricales, four in number, are accessories to the deep flexor muscle.

They arise from the tendons of the deep flexor; the first and second from the

palmar side, the third from the ulnar, the fourth from the radial side ; and are

inserted into the aponeurotic expansion of the extensor tendons on the radial side

of the fingers. The third, or that of the tendon of the ring finger, sometimes

bifurcates, at other times it is inserted wholly into the extensor tendon of the

middle finger.

Relations.— In the palm of the hand with the flexor tendons ; at their

insertion, with the tendons of the interossei and the metacarpo-pbalangeal

articulations.

The Palmar interossei, three in number, are placed upon the metacarpal

bones, rather than between them. They arise from the base of tUe metacarpal

bone of one finger, and are inserted into the base of the first phalanx and aponeu-

rotic expansion of the extensor tendon of the same finger. The first belongs to

the index finger; the second, to the ring finger; the third to the little finger;

the middle finger being omitted.

Relations. — By their paZmar surface with the flexor tendons and deep mus-

cles in the palm of the hand. By their dorsal surface with the dorsal inter-

ossei. On one side with the metacarpal bone, on the other with the corresponding

dorsal interosseous muscle.

[Fig. 184. [Fig. 185.

Palmar interosseous muscles. 1. First

palmar interosseous; adductor indicis.

2. Second palmar interosseous ; adductor

of the ring finger. 3. Third palmar inter-

osseous ; adductor of the little finger.]

Dorsal interosseous muscles. 1. First

dorsal interosseous muscle; abductor indi-

cis. 2, 3. Second and third dorsal inter-

ossei ; both abductors of the mid-finger.

4. Fourth dorsal interosseous; abductor of

the ring finger.]

Dorsal interossei.— Turning to the dorsum of the hand, the four dorsal

interossei (bicipites) are seen in the four spaces between the metacarpal bones.
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They are bipenniform muscles, and arise by two heads, from adjoining sides of

the bases of the metacarpal bones. They are inserted into the base of the first

phalanges, and into the aponeurosis of the extensor tendons.

The first is inserted into the index finger, and from its use is called abductor

indicis ; tQe second and third are inserted into the middle finger, compensating its

exclusion from the palmar group ; the fourth is attached to the ring finger ; so

that eacb finger is provided with two interossei, with the exception of the little

finger, as may be shown by means of a table, thus :
—

7 7^ f one dorsal fabductor indicis),
Index finger < , ^ ^'

*' "^ ( one palmar.

Middle finger, two dorsal.

n- r f one dorsal,
Jxinq nnqer < , ^

'' •> ^ y one palmar.

Little finger^ remaining palmar.

Relations.— By their dorsal surface with a thin aponeurosis, the fascia dor-

salis profunda, which separates them from the tendons on the dorsum of the

hand. By ih.e\v palmar surface with the muscles and tendons in the palm of the

hand. By one side with the metacarpal bone ; by the other with the corre-

sponding palmar interosseous. The abductor indicis is in relation by its palmar

surface, with the adductor poUicis and flexor brevis pollicis. The radial artery

passes into the palm of the hand between the two heads of the first dorsal inter-

osseous muscle (abductor indicis); and the perforating branches of the deep

palmar arch, between the heads of the other dorsal interossei.

Actions. — The actions of the muscles of the hand are expressed in their

. names. Those of the radial region belong to the thumb, and provide for three

of its movements, abduction, adduction, ar\d fiexioii. The ulnar group, in like

manner, are subservient to the same motions of the little finger, and the inter-

ossei are abductors and adductors of the several fingers. The lumbricales are

accessory in their actions to the deep flexors; they were called by the earlier

an&tomists fidicin a, i.e., fiddlers' muscles, from an idea that they might effect

the rapid movements by which the performer is enabled to produce the various

notes on that instrument.

In relation to the axis of the hand, the four dorsal interossei are abductors,

the three palmar adductors. It will therefore be seen that each finger is pro-

vided with its proper adductor and abductor, two flexors, and (with the exception

of the middle and ring finger) two extensors. The thumb has moreover a flexor

and extensor of the metacarpal bone; and the little finger a flexor of the

.
metacarpal bone (opponens) without an extensor.

The actions of the muscles of the upper extremity, arranged after the plan of

Dr. Barclay, are as follows :
—

Scapula.

Elevators. Depressors.

Trapezius, Trapezius (lower part),

Levator anguli scapulae, Pectoralis minor.

Bhomboidei.

Attrahentes. Hetrahentes.

Pectoralis minor, Trapezius,

Serratus magnus. Bhomboidei.
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Extensors (^forwards').

Deltoid (anterior part),

Pectoralis major,

Biceps,

Coraco-brachialis.

Abductors.

Deltoid (middle part),

Supra-spinatus,

Infra-spinatus,

Subscapularis,

Teres minor.

Rotators (^foi'wards).

Deltoid,

Subscapularis,

Pectoralis major,

Latissimus dorsi,

Teres major.

HUMERUS.

Flexors (backwards).

Deltoid (posterior part),

Teres minor,

Teres major,

Latissimus dorsi.

Triceps (long head).

Adductors.

Deltoid (anterior and posterior part),

Pectoralis major,

Latissimus dorsi.

Teres major.

Rotators (backwards').

Deltoid,

Supra-spinatus,

Infra-spinatus,

Teres minor,

Coraco-br^fihialis.

Brachialis anticus.

Biceps,

Supinator longus,

Pronator radii teres.

FQREARM.

Flexors.

Flexor carpi ulnaris.

Flexor carpi radialis,

Palmaris longus.

Flexor sublimis digitorum.

Extensors.

Triceps, Anconeus.

Pronators.

Pronator teres, Palmaris longus.

Pronator quadratus, Flexor carpi radialis,

Flexor sublimis digitorum.

Supinators.

Biceps, Extensor see : internod

Supinator brevis. Supinator longus.'

Carpus,

pollicis.

Flexor carpi radialis,

Flexor carpi ulnaris

Palmaris longus.

Flexors.

Flexor sublimis digitorum.

Flexor profundus digitorum,

Flexor longus pollicis.

Extensors.

Extensor carpi radialis longior,

Extensor carpi radialis brevior,

Extensor sec : internod : pollicis.

Extensor indicis,

Extensor communis digitorum,

Extensor mimimi digiti.

' Barclay says : — "As for the muscle whicli has been called supinator longus, it co-ope-

rates with, and moderates fiUernately, pronators and supinators, bringing the radius to

t-.hat middle state which is properly neither pronation nor supination."
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Abductors.

Extensor ossis metacarpi pollicis, Extensor carpi radialis longior,

Extensor primi internodii pollicis, Extensor carpi radialis brevior,

Flexor carpi radialis.

Adductors.

Extensor carpi ulnaris,

Extensor minimi digiti,

Extensor communis digitorum,

Flexor carpi ulnaris,

Flexor sublimis digitorum.

Flexor profundus digitorum.

The movements of the fingers and thumb have been already sufficiontly

discussed with the description of their muscles.

MUSCLES OF THE LOWER EXTREMITY.

The muscles of the lower extremity may be arranged into groups corresponding

with the regions of the hip, thigh, leg, and foot, as in the following table:—
Hip.

Gluteal Region.

Gluteus maximus. Obturator internus.

Gluteus medius,

Gluteus minimus,

Pyriformis,

Gemellus superior,

Gemellus inferioi",

Obturator externus,

Quadratus femoris.

Thigh.

Anterior Femoral Region.

Tensor vaginae femoris,

Sartorius,

Rectus femoris.

Vastus internus,

Vastus externus,

Crureus.

Internal Femoral Region.

Iliacus internus.

Psoas magnus,
Pectineus,

Adductor longus.

Adductor brevis,

Adductor magnus,
Gracilis.

Posterior Femoral Region.

Biceps femoris,

Semi-tendinosus,

Semi-membranosus.

Leg.

Anterior Tibial Region.

Tibialis anticus,

Extensor longus digitorum,

Peroneus tertius,

Extensor proprius pollicis.

Fihular Region.

Peroneus longus,

Peroneus brevis.

Posterior Tibial Region.

Superficial group.

Gastrocnemius,

Plantaris,

Soleus.

Deep group.

Popliteus,

Flexor longus pollicis,

Flexor longus digitorum,

Tibialis posticus.
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Foot.

Dorsal Region.

Extensor brevis digitorum,

Interossei dorsales.

Plantar Region,

\st Layer.

Abductor pollicis,

Abductor minimi digiti,

Flexor brevis digitorum.

2cl Layer.

Musculus accessorius,

Lumbricales.

2>d Layer.

Flexor brevis pollicis,

Adductor pollicis,

Transversus pedis,

Flexor brevis minimi digiti,

4<A Layer.

Interossei plantares.

MUSCLES of the HIP,

Gluteal Region.

Gluteus maximus.
Gluteus medius,

Gluteus minimus,

Pyriformis,

Gemellus superior,

Obturator internus,

Gemellus inferior.

Obturator externus.

Quadratus femoris.

Dissection.—The subject being turned on its face, and a block placed beneath

the pubes to support the pelvis, the student commences the dissection of this region,

by carrying an incision from the apex of the coccyx along the crest of the ilium

to its anterior superior spinous process; or vice versa, if he be on the left side.

He then makes an incision from the posterior fifth of the crest of the ilium, to

the apex of the trochanter major, this marks the upper border of the gluteus

maximus ; and a third incision from the apex of the coccyx along the fleshy

mai'gin of the lower border of the gluteus maximus, to the outer side of the thigh,

about four inches below the apex of the trochanter major. He then reflects the

integument, superficial fascia, and deep fascia, which latter is very thin over this

muscle, from the gluteus maximus, following rigidly the course of its fibres; and

having exposed the muscle in its entire extent, he dissects the integument and

superficial fascia from ofi" the deep fascia which binds down the gluteus medius,

the other portion of the region.

The Gluteus maximus {yXovto^, nates ; sacro-femoralis) is the thick, fleshy

mass of muscle, of a trapezoid shape, which forms the convexity of the nates.

In structure, it is coarse, being made up of large fibres, which are collected into

fasciculi, and these again into distinct muscular masses, separated by deep cellular

furrows. It arises from the posterior fifth of the crest and external surface of the

ilium, from the posterior surface of the sacrum and coccyx, and from the great

sacro-ischiatic ligament. It passes obliquely outwards and downwards, to be i??-

serted'v[iioX)\Q rough line leading from the trochanter major to the linea aspera, and

is continuous by means of its tendon with the fascia lata covering the outer side

of the thigh, and with the external intermuscular ligament. Several bursa3 are

situated between this muscle and subjacent parts : one upon the tuberosity of the

ischium, one between its tendon and the trochanter major, and one between it

and the tendon of the vastus externus.

Relations — By its superficial surface with a thin aponeurotic fascia, which

separates it from the superficial fascia and integument, and near its insertion.
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Fig. 186.

with the vastus externus. By its deep surface with the gluteus medius, pyrifor-

mis, gemelli, obturator internus, quadratus femoris, sacro-ischiatic foramina, great

sacro-ischiatic ligament, tuberosity of the ischium, semi-membranosus, semi-ten-

dinosus, biceps, and adductor raagnus
;

gluteal vessels and nerves, ischiatic vessels

and nerves, and internal pudic vessels and nerve. By its upper border it over-

laps the gluteus medius ; and by the lower harder forms the lower margin of the

nates. The gluteus maximus must be turned down from its origin, in order to

bring the next muscles into view.

The Gluteus medius is placed in front of, rather than beneath the gluteus

maximus; and is covered in by a process of the deep fascia, which is very thick

and dense. It a7-ises from the outer lip of the crest of the ilium for four-fifths its

length, from the surface of bone between that border and the superior curved line

of the dorsum ilii, and from the thick fascia above mentioned. Its fibres converge

to the outer part of the trochanter major, into which its tendon is inserted.

Relations. — By its superficial surface y^'iih the tensor vaginae femoris, glu-

teus maximus, and its own proper fascia. By its deep surface with the gluteus

minimus and gluteal vessels and nerves. By its lower ftorrfer with the pyriformis

muscle. A bursa is interposed between its tendon and the upper part of the

trochanter major. This muscle should now
be removed from its origin and turned down,
to expose the next, which is situated be-

neath it. •

The Gluteus minimus is a radiated

muscle arising from the surface of the dor-

sura ilii, between the superior and inferior

curved line ; its fibres converge to the ante-

rior border of the trochanter major, into

which it is inserted by means of a rounded
tendon. There is no distinct separation

between the gluteus medius and minimus
anteriorly.

Relations. — By its superficial surface

with the gluteus medius, and gluteal vessels.

By its deep surface with the ilium, long

tendon of the rectus femoris, and capsule of

the hip joint. A bursa is interposed be-

tween its tendon and the trochanter.

The Pyriformis (pyrum, a pear, i.e.

pear-shaped ; iliacus externus) arises from
the anterior surface of the sacrum, by three

little slips interposed between the anterior

sacral foramina from the first to the fourth,

and from the adjoining surface of the ilium.

It passes out of the pelvis through the great

sacro-ischiatic foramen, and is inserted^ by a

rounded tendon into the posterior border of

the trochanter major.

Relations. — By its superficial or exter-

nal surface with the sacrum and gluteus

maximus. By its deep or pelvic surface
with the rectum, sacral plexus of nerves,

branches of the internal iliac artery, great

sacro-ischiatic notch, and capsule of the hip
joint. By its upper border with the gluteus
medius and gluteal vessels and nerves. By its lower border with the'gemellua
superior, ischiatic vessels and nerves, and internal pudic vessels and nerve.

Deep muscles op the (jluteal re.

Giox. 1. Ilium. 2. Sacrum. .3. Postev

rior saero-iliac ligaments. 4. Tuberosity

of the ischium. 5. Great or posterior

sacro-ischiatic ligament. 6. Lesser or

anterior sacro-ischiatic ligament. 7. Tro-

chanter major. 8. Gluteus minimus.

9. Pyriformis. 10. Gemellus superior.

11. Obturator internus, passing out of the

lesser sacro-ischiatic foramen. 12. Ge-

mellus inferior. 13. Quadratus femoris,

14. Adductor magnus. 15. Vastus ex-

ternus, 16, Biceps, 17. Gracilis, 18.

Semi-tendinosus,



250 MUSCLES OF THE GLUTEAL REGION.

The Gemellus superior (gemellus, double, twin) is a small slip of muscle

Bituated immediately below the pyriformis ; it arises from the spine of the ischium,

and is inserted into the upper border of the tendon of the obturator internus,

and into the digital fossa of the trochanter major. The gemellus superior is not

unfrequently wanting.

delations.— By its superficial surface yi\t\i the gluteus maximus, ischiatic

vessels and nerves, and internal pudic vessels and nerve. By its deep siirface

with the pelvis and capsule of the hip joint.

The Obturator internus arises from the inner surface of the anterior wall

of the pelvis, being attached to the margin of bone around the obturator foramen

and to the obturator membrane. It passes out of the pelvis through the lesser

sacro-ischiatic foramen, and is inserted by a flattened tendon into the digital fossa

of the trochanter major. The lesser sacro-ischiatic notch, over which this muscle

plays as through a pulley, is faced with cartilage, and provided with a synovial

bursa to facilitate its movements. The tendon of the obturator is bordered above

and below, by the gemelli muscles (hence their names), which are inserted into

the sides of its tendon, and appear to be auxiliaries or superadded portions,

external origins in fact of the obturator internus.

Relations.— By its superficial or posterior siw/ofce with the internal pudic

vessels and nerve, the obturator fascia, which separates it from the levator ani

and viscera of the pelvis, the sacro-ischiatic ligaments, gluteus maximus, and

ischiatic vessels and nerves. By its deep or anterior surface with the obturator

membrane and the margin of bone surrounding it, the cartilaginous pulley of the

lesser sacro-ischiatic foramen, external surface of the pelvis, and capsular liga-

ment of the hip joint. By its upper harder within the pelvis, with the obturator

vessels and nerve ; externally to the pelvis, with the gemellus superior. By its

loicer horder with the gemellus inferior.

The Gemellus inferior arises from the posterior point of the tuberosity of

the ischium, and is inserted into the lower border of the tendon of the obturator

internus, and into the digital fossa of the trochanter major.

Relations.— By its superficial surface -^iih. the gluteus maximus, and ischiatic

vessels and nerves. By its deep surface with the external surface of the pelvis,

and capsule of the hip joint. By its upper horder with the tendon of the obtu-

rator internus. By its lower horder with the tendon of the obturator externus

and quadratus femoris.

In this region the tendon only of the obturator externus can be seen; it is situ-

ated deeply between the gemellus inferior and upper border of the quadratus

femoris. To expose the muscle fully, it is necessary to dissect it on the anterior

part of the thigh, after the removal of the pectineus, adductor longus and adductor

brevis.

The Obturator externus muscle (obturare, to stop up) arises from the

obturator membrane and from the surface of the bone immediately surrounding it

anteriorly, viz., from the ramus of the pubes and ischium ; its tendon passes out-

wards behind the neck of the femur, to be inserted with the external rotator

muscles, into the digital fossa of the trochanter major.

Relations.— By its sujjerficial or anterior surface with the tendon of the psoas

and iliacus, pectineus, adductor brevis and magnus, obturator vessels and nerve.

By its deip ov posterior surface with the obturator membrane and margin of bone

which surrounds it, the lower part of the capsule of the hip joint and quadratus

femoris.

The Quadratus femoris (square-shaped) arises from the external border of

the tuberosity of the ischium ; and is inserted into a rough line on the posterior

border of the trochanter major, which is thence named linea quadrati.

Relations. — By its posterior surface with the gluteus maximus, and ischiatic

vessels and nerves. By its anterior surface with the tendon of the obturator

externus and trochanter minor, a synovial bursa often separating it from the latter.
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By its iipper harder with the gemellus inferior ; and by the lotoer harder with

the adductor magnus.

Actians.— The glutei muscles are abductors of the thigh, when they take

their fixed point from the pelvis. Taking their fixed point from the thigh, they

steady the pelvis on the head of the femur; this action is peculiarly obvious in

standing on one leg : they assint also in carrying the leg forwards, in progres-

sion. The gluteus minimus being attached to the anterior border of the trochanter

major, rotates the limb slightly inwards. The gluteus medius and raaximus,

from their insertion into the posterior aspect of the bone, rotate the limb out-

wards ; the latter is, moreover, a tensor of the fascia of the thigh. The other mus-

cles rotate the limb outwards, everting the knee and foot; hence they are named

external rotators.

MUSCLES OF THE THIGH.

Anterior Femoral Region.

Tensor vaginae femoris, Vastus internus,

Sartorius, Vastus externus,

Rectus femoris, Crureus.

Dissection.— Make an incision along the line of Poupart's ligament, from the

anterior superior spinous process of the ilium to the spine of the pubes ; and a

second, from the middle of the preceding, down the inner side of the thigh, and

across the inner condyle of the femur to the head of the tibia, where it may be

bounded by a transverse incision. Turn back the integument from the whole of

this region, and examine the superficial fascia; which is next to be removed in

the same manner. After the deep fascia has been well considered, it is likewise

to be removed, by dissecting it off in the course of the fibres of the muscles. As
it might not be convenient to the junior student to expose so large a surface at

once as ordered in this dissection, the vertical incision may be crossed by one or

two transverse incisions, as may be deemed most proper.

The Tensor vagina femoris (stretcher of the sheath of the thigh) is a

short flat muscle, situated on the outer side of the hip. It arises from the crest

of the ilium, near its anterior superior spinous process, and is inserted between

two layers of the fascia lata at about one-fourth down the thigh.

Relations.— By its superficial surface v^'iih. the fascia lata and integument.

By its deep surface with an internal layer of the fascia lata, gluteus medius, rec-

tus, and vastus externus. By its inner harder near its origin with the sartorius.

The Sartorius (tailor's muscle) is a long ribandlike muscle, arising from

the anterior superior spinous process of the ilium, and from the notch immediately

below that process; it crosses obliquely the upper third of the thigh, descends

behind the inner condyle of the femur, and is inserted by an aponeurotic expan-

sion into the inner tuberosity of the tibia [and sends a considerable process to the

deep fascia of the leg]. This expansion covers in the insertion of the tendons of

the gracilis and semi-tendinosus muscle. [The aponeurotic interlacement of these

three tendons is called the ' goose's foot. '] The inner border of the sartorius

muscle is the guide to the operation for tying the femoral artery in the middle of

its course ; and the outer boundary of Scarpa's triangular space.

Relations.— By its superficial surface with the fascia lata and cutaneous

nerves. By its deep surface with the psoas and iliacus, rectus, sheath of the

femoral vessels, vastus internus, adductor longus, adductor magnus, gracilis, long

saphenous nerve, internal lateral ligament of the knee joint. By its expanded
insertion with the tendons of the gracilis and semi-tendinosus, a synovial bursa

being interposed. At the knee joint its posterior harder is in relation with the

internal saphenous vein. At the upper third of the thigh the sartorius forms,

with the lower border of the adductor longus, an isosceles triangle (Scarpa's
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Fig. 187

triangular ^pace), whereof the base corresponds with Poupart's ligament A
perpendicular line, drawn from the middle of the base to the apex of this triangle,

immediately overlies the femoral artery with ita

sheath.

The Rectus femoris (straight) is fusiform in

shape and bipenniform in the disposition of its

fibres. It arises by two round tendons, one from the

anterior inferior spinous process of the ilium, the other

from the upper lip of the acetabulum ; and is inserted

by a broad and strong tendon into the upper border

of the patella. It is more correct to consider the pa-

tella as a sesamoid bone, developed within the tendon

of the rectus ; and the ligamentum patellae as the con-

tinuation of the tendon to its insertion into the tubercle

of the tibia.

Relations. — By its superficial surface with the

gluteus medius, psoas and iliacus, sartoriusj and for

the lower three-fourths of its extent, with the fascia

lata. By its deejy surface with the capsule of the hip

joint, external circumflex vessels, crureus, vastus in-

ternus and externus. The rectus must now be di-

vided through its middle, and the two ends turned

aside, to bring clearly into view the next muscles.

The three next muscles are generally considered

collectively under the name of triceps extensor cruris.

Adopting this view, the muscle surrounds the whole

of the femur, excepting the rough line (linea aspera),

at its posterior aspect. Its division into three parts is

not well defined ; the fleshy mass upon each side being

distinguished by the names of vastus internus and ex-

ternus, the middle portion by that of crureus.

The Vastus externus (extensor cruris exter-

nus) narrow below and broad above, arises from the

base of the trochanter major, the outer surface of the

femur, outer lip of the linea aspera, and intermuscu-

lar fascia; it passes down to be inserted into the outer

border of the patella, or rather, by means of the liga-

mentum patellas, into the tubercle of the tibia con-

jointly with the rectus and two following muscles.

Relations.— By its superficial surface with the

fascia lata, rectus, biceps, semi-membranosus, and glu-

teus maximus, a synovial bursa being interposed be-

tween it and the latter. By its deep surface with the

crureus and femur.

The Vastus internus (extensor cruris internus),

broad below and narrow above, arises from the ante-

rior intertrochanteric line, inner surface of the femur,

inner lip of the linea aspera and intermuscular fascia, and is inserted into the

inner border of the patella. By its mesial border it is blended with the crureus.

Relations.— By its superficial surface with the psoas and iliacus, rectus, sar-

torius, femoral artery and vein, and saphenous nerve, pectineus, adductor longus,

brevis, and magnus, and fascia lata. By its deep surface with the crureus and femur.

The Crureus (crus, the leg) arises from the anterior intertrochanteric line

and anterior surface of the femur to within two inches of the patella. It is con-

tinuous by its inner border with the vastus internus, and is inserted into the upper

border of the patella; its tendon occupying its cutaneous aspect.

Muscles op the anterior

FEMORAL REGION. 1. Crest of

the ilium. 2. Its anterior

Euperior spinous process. 3.

Gluteus medius. 4. Tensor

vagin£8 femoris; its insertion

into the fascia lata is shown

inferiorly. 5. Sartorius. 6.

Rectus. 7. Vastus externus.

8. Vastus internus. 9. Patella.

10. Iliacus internus. 11. Psoas

magnus. 12. Pectineus. 13.

Adductor longus. 14. Part of

the adductor magnus. 15. Gra-

cilis.
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When the crureus is divided from its insertion, a small muscle is seen upon

the lower part of the femur; it generally consists of two fasciculi, external and

internal, which are inserted into the pouch of synovial membrane that extends

upwards from the knee joint, behind the patella; and is named, from its situation,

suhcrureus. It would seem to be intended to support the synovial membrane.
Relations. — By its superficial surface with the external circumflex vessels,

rectus, vastus internus and externus. By its deep surface with the femur,

suhcrureus, and synovial membrane of the knee joint.

Actions.—The tensor vaginse femoris renders the fascia lata tense, and slightly

inverts the limb. The sartorius flexes the leg upon the thigh, and, continuing to

act, the thigh upon the pelvis, at the same time carrying the leg across that of

the opposite side, into the position in which tailors sit; hence its name. Taking

its fixed point from below, it assists the extensor muscles in steadying the leg, for

the support of the trunk. The other four muscles have been collectively named
quadriceps extensor, from their similarity of action. They extend the leg upon
the thigh, and obtain a great increase of power by their attachment to the patella,

which acts as a fulcrum. Taking their fixed point from the tibia, they steady

the femur upon the leg, and the rectus, being attached to the pelvis, serves to

balance the trunk upon the lower extremity.

Internal Femoral Region.

Iliacus internus, Adductor longus.

Psoas magnus, Adductor brevis,

Pectiheus, Adductor magnus,

Grracilis.

Dissection, — These muscles are exposed by the removal of the inner flap of

integument recommended in the dissection of the anterior femoral region. The
iliacus and psoas arising from within the abdomen can only be seen in their entire

extent after the removal of the viscera from that cavity.

The Iliacus internus is a flat radiated muscle. It arises from the fossa of

the ilium, the internal lip of the crest, and anterior border of the bone ; and after

escaping beneath the crural arch and joining the tendon of the psoas, is inserted

into the trochanter minor of the femur. A few fibres of this muscle are derived

from the base of the sacrum, and others from the capsular ligament of the hip

joint.

Theile, with several other anatomists, regards the iliacus internus and psoas

magnus as a single muscle, arising by two heads; it has no proper tendon, its

muscular fibres being inserted into that of the psoas. He describes the combined
muscle under the name oifiexor femoris.

Relations. — By its anterior surface within the pelvis, with the external cuta-

neous nerve, and iliac fascia, which latter separates it from the peritoneum, on

the right from the caecum, and on the left from the sigmoid flexure of the colon

;

externally to the pelvis, with the fascia lata, rectus, and sartorius. By its poste-

rior surface with the iliac fossa, margin of the pelvis, and capsule of the hip

joint, a synovial bursa of large size being interposed. This bursa sometimes

communicates with the synovial membrane of the ilio-femoral articulation. By
its inner harder, with the psoas magnus and crural nerve.

The Psoas magnus (4-6a, lumbus, a loin), situated by the side of the verte-

bral column in the loins, is a long fusiform muscle. It arises from the bodies,

and bases of the transverse processes, of the last dorsal and all the lumbar vertebrse.

It also takes its origin from the intervertebral substance, and from a series of ten-

dinous arches attached to the vertebrae, and intended for the protection of the

lumbar vessels and branches of the sympathetic nerve in their passage between

the muscle and the bone. From this extensive origin the muscle passes along

the margin of the brim of the pelvis, and beneath Poupart's ligament, to ita
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insertion. The tendon of the psoas magnus is joined by the iliacus, and inserted

into the posterior part of the trochanter minor, a bursa being interposed.

Belations.— By its anterior surface with the ligamentum arcuatum internum

of the diaphragm, kidney, psoas parvus, genito-crural nerve, sympathetic nerve,

psoas fascia, peritoneum, colon, and along its pelvic border, the common and
external iliac artery and vein. By its posterior surface with the lumbar verte-

brae, lumbar arteries, quadratus lumborum (from which latter it is separated by
the anterior layer of the aponeurosis of the transversalis), and crural nerve, which,

near Poupart's ligament, reaches its outer side. The lumbar plexus of nerves is

situated in the substance of the posterior part of the muscle. In the thigh the

muscle is in relation with the fascia lata in front ; the border of the pelvis and
hip joint, from which it is separated by the synovial membrane, common to it and

the preceding muscle, behind; the crural nerve and iliacus muscle to the outer

side ; and the femoral artery, by which it is slightly overlaid, to the inner side.

The Pectineus is a flat and quadrangular muscle ; it arises from the pectineal

line (pecten, a crest) of the os pubis, and from the surface of bone in front of

that line. It is inserted into the ridge leading from the anterior intertrochanteric

line to the linea aspera of the femur.

Relations.— By its anterior surface with the pubic portion of the fascia lata,

which separates it from the femoral artery and vein and internal saphenous vein,

and lower down with the profunda artery. By its posterior surface with the

capsule of the hip joint, obturator externus and adductor brevis, the obturator

vessels being interposed. By its external harder with the psoas, the femoral

artery, resting on the line of interval. By its internal harder with the outer

edge of the adductor longus. Obturator hernia is situated directly behind this

muscle, which forms one of its coverings.

The Adductor longus (adducere, to draw to ; caput longum tricipitis), the

most superficial of the three adductors, arises by a round and thick tendon from

the front surface of the os pubis, immediately below the angle of that bone; and,

assuming a flattened and expanded form as it descends, is inserted into thfr

middle third of the linea aspera.

Relations. — By its anterior surface with the pubic portion of the fascia lata,

and near its insertion, with the femoral artery and vein. By its posterior sur^

face with the adductor brevis and magnus, anterior branches of the obturator

vessels and nerve, and, near its insertion, profunda artery and vein. By its

outer harder with the pectineus, by the inner border with the gracilis. The
pectineus must be divided near its origin and turned outwards, and the adductor

longus through its middle, turning its ends to either side, to bring into view the

adductor brevis.

The Adductor brevis (caput breve tricipitis), placed behind the pectineus

and adductor longus, is fleshy, and thicker than the adductor longus ; it arises

from the body of the os pubis, and is inserted into the line leading from the lesser

trochanter to the linea aspera.

Belations.— By its anterior surface with the pectineus, adductor longus, and

anterior branch of the obturator nerve and artery. By its posterior surface with

the adductor magnus. By its outer border with the obturator externus, and

tendon of the psoas and iliacus. By its inner border with the gracilis and adduc-

tor magnus. The adductor brevis is pierced near its insertion by the middle per-

forating artery. The adductor brevis may now be divided from its origin and

turned outwards, or its inner two-thirds may be cut away entirely, when the

adductor magnus muscle will be exposed in its entire extent.

The Adductor magnus (caput magnum tricipitis) is a broad triangular muscle,

forming a septum of division between the muscles situated on the anterior and

those on the posterior aspect of the thigh. It arises by fleshy fibres from the

ramus of the pubes and ischium and from the side of the tuber ischii ; and radi-

ating in its passage outwards, is inserted into the whole length of the linea aspera,

I
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and inner condyle of the femur. The adductor magnus is pierced by five open-

ings ; the three superior, for the three perforating arteries ; the fourth, for the

termination of the profunda. The fifth is the large oval opening, in the tendinous

portion of the muscle, that gives passage to the femoral

vessels.

llelations.— By its anterior surface with the pecti-

neus adductor brevis, adductor longus, femoral artery

and vein and profunda artery and vein, vrith their

branches. By its posterior surface with the semi-ten-

dinosus, semi-membranosus, biceps, and gluteus maxi-

mus. By its inner border with the gracilis and sarto-

rius. By its upper border with the obturator exter-

nus, and quadratus femoris.

The Gracilis (slender; rectus internus) is situated

along the inner border of the thigh. It arises by a

broad but very thin tendon, from the body of the os

pubis along the edge of the symphysis, and from the

margin of the ramus of the pubes and ischium ; it is

inserted by a rounded tendon into the inner tuberosity

of the tibia, beneath the expansion of the sartorius

[and sends off an aponeurosis to the deep fascia of the

Relations.—By its inner or superficial surface with

the fascia lata, and below with the sartorius and inter-

nal saphenous nerve; the internal saphenous vein

crosses it lying superficially to the fascia lata. By its

outer or deep surface with the adductor longus, brevis,

and magnus, and the internal lateral ligament of the

knee joint, from which it is separated by a synovial

bursa common to it and the tendons of the gracilis and
eemi-tendinosus.

Actions The iliaeus, psoas, pectineus, and adduc-

tor longus muscles bend the thigh upon the pelvis, and

at the same time, from the obliquity of their insertion

into the lesser trochanter and linea aspera, rotate the

limb outwards ; the pectineus and adductors adduct the

thigh powerfully, and from the manner of their inser-

tion into the linea aspera, assist in rotating the limb

outwards. The gracilis is an adductor of the thigh;

but contributes to the flexion of the leg, by its attach-

ment to the inner tuberosity of the tibia.

Posterior Femoral Region.

Biceps femoris, Semi-tendinosus,

Semi-membranosus.

Dissection. — Remove the integument and fascia on
the posterior part of the thigh by two flaps, as on the

anterior region, and turn aside the gluteus maximus
from the upper part; the muscles may then be ex-

amined.

The Biceps femoris (bis, double, xi^a-Kri, head;
flexor cruris externus vel fibularis) arises by two heads,

one (caput longum) by a common tendon with the semi-tendinosus from the

upper and back part of the tuber ischii; the other (caput breve) muscular and
much shorter, from the lower two-thirds of the external border of the linea aspera.

Muscles of the poste-

rior FEMORAL AND GLUTEAL

REGION. 1. Gluteus medius.

2. Gluteus maximus. .'J. Vas-

tus externus covered in by

fascia lata. 4. Long head

of biceps. 5. Short head.

6. Semi-tendinosus. 7, 7.

Semi-membranosus. 8. Gra-

cilis. 9. Part of the inner

border of the adductor mag-

nus. 10. Edge of sartorius.

IL Popliteal space. 12. Gas-

trocnemius; its two heads.

The tendon of the biceps

forms the outer hamstring:

the sartorius, with the tendons

of the gracilis, semi-tendino-

sus, and semi-membranosus,

the inner hamstring.
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The biceps forms the outer hamstring, and is inserted by a strong tendon into

the head of the fibula; one portion of the tendon being continued downwards into

the fascia of the leg, and another being attached to the outer tuberosity of the

tibia.

Relations.— By its superficial or posterior surface with the gluteus maximus
and fascia lata. By its deep or anterior surface with the semi-membranosus,

adductor magnus, vastus externus, from which it is separated by the external

intermuscular fascia, great ischiatic nerve, popliteal artery and vein, and near its

insertion the external head of the gastrocnemius, and plantaris. By its inner

harder with the semi-tendinosus, and in the popliteal space with the popliteal

artery and vein.

The Semi-tendtnosus, remarkable for its long tendon, arises in common with

the long head of the biceps, from the upper and back part of the tuberosity of the

ischium : the two muscles being closely united for several inches below their

origin. It is inserted into the inner tuberositj' of the tibia, immediately below

the insertion of the tendon of the gracilis, and sends an expansion to the fascia

of the leg.

Relations. — By its superficial surface with the gluteus maximus, fascia lata,

and at its insertion with the synovial bursa which separates its tendon from the

expansion of the sartorius. By its deep surface with the semi-membranosus,

adductor magnus, internal head of the gastrocnemius, and internal lateral liga-

ment of the knee joint, the synovial bursa common to it and the tendon of the

gracilis being interposed. By its inner border with the gracilis ; by its outer

horder with the biceps.

These two muscles must be dissected from the tuberosity of the ischium, to

bring into view the origin of the next.

The Semi-membranosus, remarkable for the tendinous expansion upon its

anterior and posterior surface, arises from the tuberosity of the ischium, in front

of the common origin of the two preceding muscles. It is inserted [see fig. 191]
into the posterior part of the inner tuberosity of the tibia; at its insertion the

tendon splits into three portions, one ofwhich is inserted in a groove on the inner

side of the head of the tibia, beneath the internal lateral ligament. The second

is continuous with an aponeurotic expansion that binds down the popliteus

muscle, the popliteal fascia ; and the third turns upwards and outwards to the

external condyle of the femur, forming the middle portion of the posterior

ligament of the knee joint (ligamentum posticum Winslowii).

The tendons of the semi-tendinosus, semi-membranosus, gracilis and sartorius,

from the inner hamstring.

Relations.— By its superficial surface with the gluteus maximus, biceps,

semi-tendinosus, fascia lata, and, at its insertion, the tendinous expansion of the

sartorius. By its deep surface with the quadratus femoris, adductor magnus,

internal head of gastrocnemius, knee joint from which it is separated by a syno-

vial membrane, and popliteal artery and vein. By its inner border with the gra-

cilis. By its outer border with the great ischiatic nerve, and in the popliteal

space, the popliteal artery and vein.

If the semi-membranosus muscle be turned down from its origin, the student

will bring into view the broad and radiated expanse of the adductor magnus,
against which the three flexor muscles above described rest.

Actions. — The three hamstring muscles are flexors of the leg upon the thigh

;

and taking their fixed point from below, they balance the pelvis on the lower

extremities. The biceps, from the obliquity of its direction, everts the leg when
partly flexed, and the semi-tendinosus turns the leg inwards when in the same
Btate of flexion.

4
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MUSCLES OF THE LEG.

Peroneus tertius,

Extensor proprius pollicis.

Fig. 189.

Anterior Tibial Region.

Tibialis anticus,

Extensor longus digitorum,

Dissection.— The »lissection of the anterior tibial

region is to be commenced by carrying an incision

along the middle of the leg, midway between the

tibia and fibula, from the knee to the ankle, and
bounding it inferiorly by a transverse incision extend-

ing from one malleolus to the other. And to expose

the tendons on the dorsum of the foot, the longitudi-

nal incision may be carried onwards to the outer side

of the base of the great toe, and terminated by another

incision directed across the heads of the metatarsal

bones.

The Tibialis anticus (flexor tarsi tibialis) arises

from the outer tuberosity and upper two-thirds of the

tibia, the interosseous membrane, intermuscular fas-

cia, and deep fascia; its tendon passes through a

distinct sheath in the annular ligament, and is in-

serted into the inner and under side of the internal

cuneiform bone, and base of the metatarsal bone of the

great toe.

Relations.— By its anterior surface with the deep

fascia, from which many of its superior fibres arise,

and the anterior annular ligament, ^y \is posterior

surface with the interosseous membrane, tibia, ankle

joint, and bones of the tarsus. By its internal sur-

face with the tibia; by its external surface with the

extensor longus digitorum, extensor proprius pollicis,

and anterior tibial vessels and nerve.

The Extensor longus digitorum (extensor

communis longus) arises from the outer tuberosity of

the tibia, the head and upper three-fourths of the

fibula, the interosseous membrane, intermuscular fas-

cia and deep fascia. Near the ankle it divides into

four tendons, which pass beneath the annular liga-

ment through a proper tendinous pulley (the sling

ligament of Retzius), to he i?iserted into the second and
third phalanges of the four lesser toes. The mode
of insertion of the extensor tendons, both in the hand
and in the foot, is remarkable ; each tendon spreads

into a broad aponeurosis over the first phalanx; this

aponeurosis is strengthened on its borders by the ten-

dons of the lumbricales and intcrossei, and divides into

three slips; the middle slip is inserted into the base

of the second phalanx, the two lateral slips are con-

tinued onwards, to be inserted into the base of the

third.

Melations. — By its anterior surface, with the deep
fascia of the leg and foot, and anterior annular liga-

ment. By its posterior surface with the interosseous

membrane, fibula, ankle joint, extensor brevis digito-

rum (which separates its tendons from the tarsus) metatarsus and phalange?

17

Muscles of thb anterior

TIBIAL REGION. 1. Quadri-

ceps extensor inserted into

the patella; the figure rests

on the tendon of the rectus ;

the vastus internus and ex-

ternus are situated one at

each side. 2. Subcutnneous

surface of the tibia. 3. Tibi-

alis anticus. 4. Extensor lon-

gus digitorum. 5. Extensor

proprius pollicis. 6. Pero-

neus tertius. 7. Peroneus

longus. 8. Peroneus brevis.

9, 9. Borders of the soleus

muscle. 10. Part of theinner

belly of the gastrocnemius.

II. Extensor brevis digito-

rum ; the tendon in front of

the cipher is that of the pero-

neus tertius; that behind it,

the peroneus brevis.
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By its inner surface, with the tibialis anticus, extensor proprius pollicis, and

anterior tibial vessels. By its outer harder with the peroneus lontjus and brevis.

The Peroneus tertius (flexor tarsi fibularis) arises from the lower fourth of

the fibula and intermuscular fascia, and is inserted into the base of the metatarsal

bone of the little toe. Although apparently but a mere division or continuation

of the extensor longus digitorum, this muscle may be looked upon as analogous

to the flexor carpi ulnaris of the forearm. Sometimes it is wanting.

The Extensor proprius pollicis (extensor hal-

lucis longus) lies between the tibialis anticus and ox-

tensor longus digitorum. It arises from the lower

two-thirds of the fibula and interosseous membrane.
Its tendon passes through a distinct sheath in the

annular ligament, and is inserted into the base of the

last phalanx of the great toe.

Relations By its anterior surface with the deep

fascia of the leg and foot, and anterior annular liga-

ment. By its posterior surface with the interosseous

membrane, fibula, tibia, ankle joint, extensor brevis

digitorum, and bones and articulations of the great

toe. It is crossed on this aspect by the anterior tibial

vessels and nerve. By its outer side with the exten-

sor longus digitorum, and in the foot with the dorsalis

pedis artery and veins ; the outer side of its tendon

on the dorsum of the foot being the guide to these

vessels. By its iyiner side with the tibialis' anticus,

and anterior tibial vessels.

Actions. — The tibialis anticus and peroneus ter-

tius are direct flexors of the tarsus upon the leg;

acting in conjunction with the tibialis posticus they

direct the foot inwards, and with the peroneus longus

and brevis outwards. They assist also in preserving

the flatness of the foot during progression. The ex-

tensor longus digitorum and extensor proprius pollicis

are extensors of the phalanges; and continuing their

action, they assist the tibialis anticus and peroneus

tertius, in flexing the foot upon the leg. Taking their

origin from below, they increase the stability of the

ankle joint.

'

'>
Superficial muscles of

the posterior aspkct op

THR LEG. 1. Biceps, form-

ing the outer liatLrftring.

2. Tendons forming the in-

ner hamstring. 3. Popliteal

space. 4. Gastrocnemius.

5, 5. Soleus. 6. Tendo Achil-

lis. 7. Posterior tuberosity of

the OS calcis. 8. Tendons of

the peroneus longus and bre-

vis passing behind the outer

ankle. 9. Tendons of the

tibialis posticus and flexor

longus digitorum passinginto

the foot behind the inner

ankle.

Posterior Tihial Region.

Superficial Group.

Gastrocnemius, Plantaris, Soleus.

Dissection. — Make an incision from the middle

of the popliteal space down the middle of the

posterior part of the leg to the heel, bounding it

inferiorly by a transverse incision passing between

the two malleoli. Turn aside the flaps of integu-

ment and remove the fasciae from the whole of this

region ; the gastrocnemius muscle will then be

exposed.

The GrASTROCNEMius (yacrrpojcvij^uioy, the bellied

part of the leg
;
gemellus surae) arises by two heads

(gemellus externus tt internus) from the upper part of the two condyles of the

temur, the inner bead being the longest. They unite to form the beautiful
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muscle so characteristic of this region of the limb. It is inserted, by means of

the tendo Achillis, into the lower part of the posterior tuberosity of the os calcis,

a synovial bursa being placed between the tendon and the upper part of the

tuberosity. The gastrocnemius must be removed from its origin, and turned

down in order to expose the nest muscle.

Relations. — By its svperficial surface with the deep fascia of the leg, which

separates it from the external saphenous vein, and with the external saphenous

nerve. By its deep surface with the lateral portions of the posterior ligament of

the knee joint, the popliteus, plantaris, and soleus. The internal head of the

muscle rests against the posterior surface of the internal condyle of the femur;

the external head against the outer side of the external condyle. In the latter a

sesamoid bone is sometimes found.

The Plantaris (planta, the sole of the foot), an extremely diminutive muscle

situated between the gastrocnemius and soleus, arises from the upper part of the

outer condyle of the femur; and is inserted, by its long and delicately slender

tendon, into the inner side of the posterior tuberosity of the os calcis, by the side

of the tendo Achillis; having crossed obliquely between the two muscles.

The Soleus (solea, a sole,) is the broad muscle upon which the plantaris

rests. It arises from the head and upper half of the fibula, from the oblique line

and middle third of the tibia, and from a tendinous arch thrown across between

these two portions. Its fibres converge to the tendo Achillis, by which it is

inserted into the posterior tuberosity of the os calcis. The tendinous arch gives

passage to the popliteal vessels and nerve in their course to the leg.

Relations By its superficial surface with the gastrocnemius and plantaris.

By its deep surface with the iatermuscular fascia, which separates it from the

flexor longus digitorum, tibialis posticus, flexor longus pollicis, posterior tibial

vessels and nerve, and peroneal vessels.

Actions The three muscles (triceps surse, extensor pedis) of the calf draw

powerfully on the os calcis, and lift the heel ; continuing their action they raise

the entire body. This movement is attained by means of a lever of the second

power, the fulcrum (the toes) being at one end, the weight (the body supported

on the tibia) in the middle, and the power (these muscles) at the other

extremity.

They are, therefore, the walking muscles, and perform all movements that

require the support of the whole body from the ground, as dancing, leaping, &c
Taking their fixed point from below, they steady the leg upon the foot.

Deep Layer.

Popliteus, Flexor longus digitorum,

Flexor longus pollicis. Tibialis posticus.

Dissection. — After the removal of the soleus, the deep layer will be found

bound down by an intermuscular fascia which is to be dissected away; the

muscles may then be examined.

The Popliteus muscle (popies, the ham of the leg) forms the floor of the

popliteal .region at its lower part, and is bound tightly down by a strong fascia

derived from the middle slip of the tendon of the semi-membranosus muscle. It

arises by a rounded tendon from a deep groove at the outer side of the external

condyle of the femur, beneath the [long '] external lateral ligament and within the

capsular ligament of the joint; and spreading obliquely over the head of the

tibia, is inserted into the surface of bone above its oblique line. This line is

called, from being the limit of insertion of the popliteus muscle, the popliteal lin(5.

Relations.— By its superficial surface with a thick fascia which separates it

from the gastrocnemius, pla-ntaris, and popliteal vessels and nerve. By its deep

surface with the synovial membrane of the knee joint, and upper part of the tibia

' [See note, p. 161.]
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The Flexor longus pollicis (flexor hallucis longus) is the most superficial

of the next three muscles. It arises from the lower two-thirds of the fibula, and

passes through a groove in the astragalus and 09

calcis, converted by tendinous fibres into a dis-

tinct sheath lined by synovial membrane, into the

sole of the foot, to be inserted into the base of the

last phalanx of the great toe.

Relations. — By its supei'Jicial surface with the

intermuscular fascia, which separates it from the

soleus and tendo Achillis. By its deep surface

with the tibialis posticus, fibula, peroneal vessels,

interosseous membrane, and ankle joint. By its

outer border with the peroueus longus and brevis.

By its inner border with the flexor longus digito-

rum. In the foot, the tendon of the flexor longus

pollicis is connected with that of the flexor longus

digitorum by a short tendinous slip.

The Flexor longus digitorum (perforans

;

flexor communis longus) arises from the surface

of the tibia, immediately below the popliteal line.

Its tendon passes through a sheath common to it

and the tibialis posticus, behind the inner malleo-

lus ; it then passes through a second sheath

which is connected with a groove in the astraga-

lus and OS calcis into the sole of the foot, where it

divides into four tendons, which are inserted into

the base of the last phalanx of the four lesser

toes, perforating the tendons of the flexor brevis

digitorum.

Relations.—By its superficial surface with the

intermuscular fascia, which separates it from the

soleus, and with the posterior tibial vessels and

nerve. By its deep surface with the tibia and
tibialis posticus. In the sole of the foot its tendon

is in relation with the abductor pollicis and flexor

brevis digitorum, which lie superficially to it, and
it crosses the tendon of the flexor longus pollicis.

At the point of crossing it receives a tendinous

slip of communication.

The flexor longus pollicis must now be removed
from its origin, and the flexor longus digitorum

drawn aside, to bring into view the entire extent

of the tibialis posticus.

The Tibialis posticus (nauticus; extensor

tarsi tibialis) lies upon the interosseous membrane,
between the 'two bones of the leg. It arises by

two heads from the adjacent sides of the tibia and
fibula their whole length, from the interosseous

membrane, and from an aponeurosis which binds

it in its place. Its tendon passes inwards be-

neath the tendon of the flexor longus digitorum,

and runs in the same sheath ; it then passes

through a proper sheath over the deltoid liga-

ment, and beneath the astragalo-scaphoid articu-

lation, to be inserted into the tuberosity of the scaphoid and internal cuneiform

Done, a process of its tendon being prolonged outwards to the external cuneiform.

Deep layer of muscles op

THE posterior TIBIAL REGION.

1. Lower extremity of the femur. 2.

Ligamentum posticum Winslowii.

3. Tendon of the semi-membrano-

6US muscle dividing into three slips.

4. Internal lateral ligament of the

knee joint. 5. External lateral

ligament [long]. 6. Popliteus

muscle. 7. Flexor longus digi-

torum. 8. Tibialis posticus. 9.

Flexor longus pollicis. 10. Pero-

neus longus, 11. Peroneus brevis.

12. Tendo Achillis divided near

its insertion into the os calcis.

13. Tendons of the tibialis posti-

cus and flexor longus digitorum,

just as they are about to pass be-

neath the internal annular liga-

ment of the ankle ; the interval

between the latter tendon and the

tendon of the flexor longus pollicis

Ls for the posterior tibial vessels

and nerve.
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X\'hile in the common sheath behind the internal malleolus, the tendon of the

tibialis posticus lies internally to that of the flexor longus digitorum, from which

it is separated by a thin fibrous partition. A sesamoid bone is usually met with

in the tendon close to its insertion.

Relafi'ons.— By its superficial surface with the intermuscular aponeurosis,

flexor longus pollicis, flexor longus digitorum, posterior tibial vessels and nerve,

peroneal vessels, and, in the sole of the foot, the abductor pollicis. By its deep

surface with the interosseous membrane, fibula and tibia, ankle joint and astra-

galus. The anterior tibial artery passes between the two heads of the muscle.

The student will observe that the two latter muscles change their relative posi-

tion to each other in their course. Thus, in the leg, the position of the three

n]uscles from within outwards, is, flexor longus digitorum, tibialis posticus, flexor

longus pollicis. At the inner malleolus, the relation of the tendons is, tibialis

posticus, flexor longus digitorum, both in the same sheath ; then a broad groove,

which lodges the posterior tibial artery, venae comites, and nerve ; and lastly, the

flexor longus pollicis.

Actions.— The popliteus is a flexor of the tibia upon the thigh, carrying it at

the same time inwards so as to invert the leg. The flexor longus pollicis, and

flexor longus digitorum, are the long flexors of the toes; their tendons are con-

nected in the foot by a short tendinous band, hence they necessarily act together.

The tibialis posticus is an extensor of the tarsus upon the leg, and an antago-

nist to the tibialis anticus. It combines with the tibialis anticus in adduction

of the foot.

Fibular Region.

Peroneus longus, Peroneus brevis.

Dissection.— These muscles are exposed by continuing the dissection of the

anterior tibial region outwards beyond the fibula, to the border of the posterior

tibial region.

The Peroneus longus (jtspov^, fibula ; extensor tarsi fibularis longior) arises

from the head and upper half of the outer side of the fibula, from the deep fascia,

and intermuscular septa, and terminates in a long tendon which passes behind

the external malleolus, and obliquely across the sole of the foot, through the

groove in the cuboid bone, to be inserted into the base of the metatarsal bone of

the great toe. Its tendon is thickened where it glides behind the external

malleolus, and a sesamoid bone is developed in that part which plays against the

cuboid bone.

Relations.—By its superficial surface with the fascia of the leg and foot. By
its deep surface with the fibula, peroneus brevis, os calcis, cuboid bone, and, near

the head of the fibula, the external popliteal nefve. By its anterior border it is sepa-

rated from the extensor longus digitorum by the attachment of the fascia of the leg

to the fibula ; and, by the posterior border, by the same medium from the soleus

and flexor longus pollicis. The tendon of the peroneus longus is furnished with

three fibrous sheaths and as many synovial membranes; the first is situated

behind the external malleolus, and is common to this muscle and the peroneus

brevis, the second at the outer side of the os calcis, the third on the cuboid

bone.

The Peroneus brevis (extensor tarsi fibularis brevier) lies beneath the pero-

neus longus ; it arises from the lower half of the fibula and intermuscular septa,

and terminates in a tendon which passes behind the external malleolus and
through a groove in the os calcis, to be inserted into the base of the metatarsal

bone of the little toe.

Relations.— By its superficial surface with the peroneus longus and fascia of

the leg and foot. By its deej) surface with the fibula, os calcis, and cuboid bone,

The lateral relations of the muscle are the same as those of the peroneus longus
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The tendon of the peroneus brevis has but two tendinous sheaths and two syno-

vial membranes, one being behind the external malleolus and common to both

peronei, the other at the side of the os calcis.

Aclions.— The peronei muscles are extensors of the foot, conjointly with the

tibialis posticus. They antagonise the tibialis anticus and peroneus tertius, which

are flexors of the foot. The whole of these muscles acting together, tend to

maintain the flatness of the foot, so necessary to security in walking.

MUSCLES OF THE FOOT.

Dorsal Region.

Extensor brevis digitorum,

[Fig. 192.

Interossoi dorsales.

DongAL INTEROSSE-

Dus MUSCLES. 1. Ad-

ductor of the second

toe. 2. Abductor of the

second toe. 3. Abduc-

tor of the third toe.

4. Abductor of the fourth

coe.]

The Extensor brevis dtgitorum muscle arises from
the outer side of the os calcis, crosses the foot obliquely,

and terminates in four tendons, the innermost of which is

inserted into the base of the first phalanx of the great toe,

and the other three into the sides of the long extensor ten-

dons of the second, third, and fourth toes.

Relations.— By its rtpper surface with the tendons of

the extensor longus digitorum, peroneus brevis, and the

deep fascia of the dorsum of the foot. By its under sur-

face with the tarsal and metatarsal bones. Its inner harder

is in relation with the dorsalis pedis artery, the innermost

tendon crossing that artery just before its division.

The Interossei dorsales (bicipites) are placed be-

tween the metatarsal bones ; they resemble the analogous

muscles in the hand in arising by two heads from the adja-

cent sides of the metatarsal bones; their tendons are in-

serted into the base of the first phalanx, and the digital

expansion of the tendons of the long extensor.

The first dorsal interosseous is inserted into the inner

side of the second toe, and is therefore an adductor: the

other three are inserted into the outer side of the second,

third, and fourth toe, and are consequently abductors.^

Relations.—By their upper surface with a strong fascia

which separates them from the extensor tendons. By
their tinder surface with the plantar interossei. Each of

the muscles gives passage to a small artery (posterior perfo-

rating) which communicates with the external plantar artery.

And between the heads of the first interosseous muscle

the dorsalis pedis takes its course.

Plantar Region.

First Layer.

Abductor poUicis, Abductor minimi digiti.

Flexor brevis digitorum.

Dissection.— The sole of the foot is best dissected by carrying an incision

around the heel, and along the inner and outer border of the foot, to the great

* [It would seem much better, following the example of many anatomists, to consider a

line passing through the middle of the second toe as the antero-posterior axis of the foot

(just as the centre of the middle finger is considered as the axis of the hand), when all the

dorsal interossei would be abductors, and the plantar adductors, which is the arrangement
of the analogous muscles of the hand. I have, however, made the desci jption of the

inserted figure to correspond with the description in the text.]
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Fig. 193.

h. Jvl lirtle toe. This incision should divide the integument and superficial fascia,

a.id both together should be dissected from the deep fascia, as far forwards as the

hjse 01 the phalanges, where they may be removed from the foot altogether.

'Ihe deep fascia should then be raised, and the first layer

of muscles will be brought into view.

The Abductor pollicis (vel hallucis) lies along the

inner border of the foot; it arises by two heads, between

which the tendons of the long flexors, arteries, veins,

and nerves, enter the sole of the foot. One head pro-

ceeds from the inner tuberosity of the os calcis, the other

from the internal annular ligament and plantar fascia; it

is inserted into the base of the first phalanx of the great

toe, and into the internal sesamoid bone.

Relations.— By its siqoerficial surface with the inter-

nal portion of the plantar fascia. By its deep surface

with the flexor brevis pollicis, musculus accessorius, ten-

dons of the flexor longus digitorum, flexor longus polli-

cis, tibialis anticus and posticus, plantar vessels and

nerves, and tarsal bones. At its outer border with the

flexor brevis digitorum, from which it is separated by a

vertical septum of the plantar fascia.

The Abductor minimi digiti (digiti quinti) lies

along the outer border of the sole of the foot. It arises

from the outer tuberosity of the os calcis, and from the

plantar fascia, as far forwards as the base of the fifth

metatarsal bone; and is insei^ted'mio the base of the first

phalanx of the little toe.

delations.— By its s^iperficial surface with the exter-

nal portion of the plantar fascia. By its deep surface

with the musculus accessorius, flexor brevis minimi digiti,

tarsal bones, and metatarsal bone of the little toe. By
its inner side with the flexor brevis digitorum, from

which it is separated by the vertical septum of the plantar

fascia.

The Flexor brevis digitorum (perforatus) is

placed between the two preceding muscles. It arises

from the under surface of the os calcis, from the plantar

fascia, and intermuscular septa; and is inserted by four

tendons into the base of the second phalanx of the four

lesser toes. Each tendon divides, previously to its in-

sertion, to give passage to the tendon of the long flexor;

hence its cognomen perforatus.

Relations.— By its superficial surface with the plantar

fascia. By its deep surface with a thin layer of fascia

which separates it from the musculus accessorius, tendons

of the flexor longus digitorum and flexor longus pollicis, and plantar vessels and
nerves. By its borders with the vertical septa of the plantar fascia, which sepa-

rate the muscle, on the one side from the abductor pollicis, on the other from the

abductor minimi digiti.

First layer op mus-

cles OF THE SOLE OP THE

FOOT : this layer is ex-

posed by the removal of

the plantar fascia. 1. Os

calcis. 2. Posterior part

of the plantar fascia di-

vided transversely. 3. Ab-

ductor pollicis. 4. Abduc-

tor minimi digiti. 5. Flexor

brevis digitorum. 6. Ten-

don of the flexor longus

pollicis. 7, 7. Lumbri-

cales. On the second and

third toe, the tendons of

the flexor longus digito-

rum are seen passing

through the bifurcation

of the tendons of the flexor

brevis digitorum.

Second Layer.

Musculus accessorius. Lumbricales.

Dissection. — The three preceding muscles must be divided from their origin,

and anteriorly through their tendons, and removed, in order to bring into view
liie second layer.
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The MusGTJLUS accessorius [flexor accessorius] arises by two slips from

either side of the under surface of the os calcis; the inner slip beinp' fleshy, the

outer tendinous and blended with the ligamentum longum plantae. It is inserted

into the outer side and upper surface of the tendon of the flexor longus digito-

rum ; of which muscle it may be regarded as a second and short head. It has

been named " massa carnea Jacobi Sylvii" and '' caro quadratus Sylvii."

Relations.—By its superficial surface with the three muscles of the superficial

layer, from which it is separated by their fascial sheaths, and with the external

plantar vessels and nerve. By its deep surface with the under part of the os

calcis and long calcaneo-cuboid ligament.

The LuMBRiCALES (lumbricus, an earthworm) are four little muscles ariswi;

from the tendons of the flexor longus digitorum at their point of bifurcation, and

inserted into the expansion of the extensor tendons, and the base of the first

phalanx of the four lesser toes on their tibial side. They pass between the digital

slips of the plantar fascia to their insertion. The innermost lumbricalis is

connected with only one tendon.

[Fig. 194. Fig. 195

Deep-seatkb muscles in the

Sole of the foot. 1. Tendon of

the flexor longus pollicis. 2.

Tendon of the flexor communis
digitorum. .", 3. Musoulus ac-

cessorius. 4, 4, 4, 4. Lumbricales.

5. A tendon of the flexor brevis

digitorum. 6. Flexor brevis pol-

licis. 7. Flexor brevis minimi

digiti.]

Third and part of the second layer op mus-
cles OP the sole of the foot. 1. Divided edge of

theplantarfiiscia. 2. Museulus accessorius. 3. Ten-
don of the flexor longus digitorum. 4. Tendon of

the flexor longus pollicis. 5. Flexor brevis pollicis.

C. Adductor pollicis. 7. Flexor brevis minimi
digiti. 8. Transversus pedis. 9. Interossei muscles,

plantar and dorsal. 10. Convex ridge formed by

the tendon of the peroneus longus in its oblique

course across the foot.

Tliird Layer.

Flexor brevis pollicis,

Adductor pollicis,

Transversus pedis.

Flexor brevis minimi digiti.

Dissection.— The tendons of the long flexors and the muscles connected with
them must be removed, to see clearly the attachments of the third layer.
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The Flexor brevis pollicis arises by a pointed tendinous process from the

Bide of the cuboid, external cuneiform bone, and expanded tendon of the tibialis

posticus 5 it is inserted by two heads into the base of the first phalanx of the

great toe. Two sesamoid bones are developed in the tendons of insertion of

tbese two heads, and the tendon of the flexor longus pollicis lies in the groove

between them.

Relations. — By its superficial surface with the abductor pollicis, tendon of the

flexor longus pollicis, and plantar fascia. By its deep surface with the tarsal

bones, metatarsal bone of the great toe, and insertion of the tendon of the pero-

neus longus. 'Ky \{s inner border vi'iih. the abductor pollicis; and by its outer

harder with the adductor pollicis; with both of which muscles it is blended near

its insertion.

The Adductor pollicis arises from the cuboid bone, the sheath of the ten-

don of the peroneus longus, and the base of the third and fourth metatarsal bones.

It is inserted into the base of the first phalanx of the great toe, in conjunction

with the outer head of the flexor brevis pollicis.

Relations. — By its superficial surface with the tendons of the flexor longus

and flexor brevis digitorum, musculus accessorius, and lumbricales. By its deep

surface with the tarsal bones and ligaments, external plantar artery and veins,

interossei muscles, tendon of the peroneus longus, and metatarsal bone of the

great toe. By its inner border with the flexor brevis pollicis; with which its

fibres are blended.

The Transversus pedis arises by fleshy slips, from the heads of the meta-

tarsal bones of the four lesser toes. It passes transversely inwards to be inserted

into the base of the first phalanx of the great toe, its tendon being blended with

that of the adductor pollicis.

The transversus pedis is regarded by some anatomists

as a short head of the adductor pollicis; in its action it

is obviously an adductor; while the adductor pollicis is

as much a flexor as an adductor.

Relations. — By its superficial surface with the ten-

dons of the flexor longus and -flexor brevis digitorum, and
lumbricales. By its deep surface with the interossei

and ligaments of the metatarso-phalangeal articulations.

The Flexor brevis minimi digiti arises from the

base of the metatarsal bone of the little toe, and the

sheath of the tendon of the peroneus longus. It is in-

serted into the base of the first phalanx of the little toe

at its outer side.

Relations.—By its superficial surface with the ten-

dons of the flexor longus and flexor brevis digitorum,

the fourth lumbricalis, abductor minimi digiti, and plan-

tar fascia. By its deep surface with the plantar interos-

seous muscle of the fourth metatarsal space, and the fifth

metatarsal bone.

[Fig. 196.

Fourth Layer.

Interossei plantares.

The Interossei plantares muscles are three in

number, aod are placed upon rather than between the

metatarsal bones. They arise from the base of the

metatarsal bone of the three outer toes, and are in-

serted into the inner side of the extensor tendon and
base of the first phalanx of the same toes. In their action they are adductors

Relations.— By their superficial surface with the dorsal interossei, and meta

Plantar interosseous

MnscLES. 1. Adductor

of the third toe. 2. Ad-
ductor of the fourth toe.

3. Adductor of the little

toe.]
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tarsal bones. By their deep surface with the external plantar artery and veins,

adductor pollicis, transversus pedis, and flexor minimi digiti.

Actions.— All the preceding muscles act upon the toes; and the movements
which they are capable of executing may be referred to four heads, viz., flexion,

extension, adduction, and abduction. In these actions they are grouped in the

following manner :
—

Flexion.

Flexor longus digitorum,

Flexor brevis digitorum,

Flexor accessorius,

Flexor minimi dig-iti.

Adduction.

Interossei
'{

one dorsal,'

three plantar.

Extension.

Extensor longus digitorum,

Extensor brevis digitorum.

Abduction.

Interossei, three dorsal,'

Abductor minimi digiti.

The great toe, like the thumb in the hand, enjoys an independent action, and

IS provided with distinct muscles to perform its movements. These movements
are precisely the same as those of the other toes, viz. :

—
Flexion.

Flexor longus pollicis.

Flexor brevis pollicis.

Adduction,

Adductor pollicis,

Transversus pedis.

Extension.

Extensor proprius pollicis.

Extensor brevis digitorum.

Abduction.

Abductor pollicis.

The only muscles excluded from this table are the lumbricales, four small
|

muscles, which, from their attachments to the tendons of the long flexor, appear

:o be assistants in its action.

The actions of the muscles of the lower extremity, according to Dr. Barclay,]

are as follows :
—

FEMUR.

Flexors.

Sartorius,

Gracilis,

Tensor vaginae femoris,

Pectineus,

Adductor longus.

Adductor brevis.

Gluteus maximus.
Gluteus medius (part),

Pyriformis,

Obturator internus,

Gremelli,

Adductor magnus (anterior part),

Iliacus,

Psoas magnus.

Obturator externus,

Gluteus minimus.

Extensors.

Quadratus femoris,

Adductor magnus (posterior part),

Biceps (long head),

Semi-tendinosus,

Semi-membranosus.

' [See note, p. 262.]
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Abductors.

Tensor vaginae femoris,

Gluteus maximus,
Gluteus medius,

Gluteus minimus,

Pectineus,

Adductores (three),

Quadratus femoris,

Gracilis,

Semi-tendinosus,

Pyriformis,

Sartorius,

Obturator internus,

Gemelli.

Adductors.

Semi-membranosus,

Biceps (long head),

Obturator externus,

Psoas maguus,
Iliacus.

Rotatores cxterni.

Gluteus maximus,
Gluteus medius (part),

Pyriformis,

Gemelli,

Obturatores (both),

Quadratus femoris,

Iliacus,

Psoas magnus,
Adductores (three),

Biceps (assists).

Rotatores interni.

Tensor vaginae femoris.

Gluteus medius (part).

Sartorius,

Gracilis,

Gracilis,

Sartorius,

Semi-tendinosus,

Semi-membranosus,

-Biceps,

Rectus,

Vastus internus.

Vastus externus.

Gluteus minimus;

assisted bi/,

Semi-tendinosus.

Leg.

Flexors.

Gastrocnemius,

Plantaris,

Popliteus,

Tensor vaginae femoris,

Gluteus maximus.

Extensors.

Crureus,

Tensor vaginae femoris.

Gluteus maximus.

Foot.

Flexors.

Tibialis anticus,

Extensor longus digitorum,

Extensor proprius pollieie^

Peroneus tertius.

Extensors.

Gastrocnemius,

Soleus,

Plantaris,

Flexor longus digitorum,

Flexor longus pollicis,

Tibialis posticus,

Peroneus longus,

Peroneus brevis.



2«>8 FA SCT^

Ahductom. Adductors.

Peroneus longus, Tibialis posticus,

Peroneus brevis, Extensor proprius pollicis,

Peroneus tertius, Flexor longus digitorum,

Extensor longus digitorum. Flexor longus pollicis.

The actions of the muscles of the foot and toes are sufl&ciently illustrated in

the preceding description.

CHAPTEE V.

or THE FASCIA.

Fascia (fascia, a bandage) is the name assigned to laminae of various extent

and thickness, which are distributed through the different regions of the body,

for the purpose of investing or protecting the softer and more delicate organs.

From a consideration of their structure, these fasciae may be arranged into two

groups : areolo-fibrous fasciae and aponeurotic fasciae.

The areolo-Jihrous fascia is best illustrated by the common subcutaneous

investment of the entire body, the superficial fascia. This structure is situated

immediately beneath the integument over every part of the frame, and is the

medium of connexion between that layer and the deeper parts. It is composed

of areolar and elastic tissue, and contains in its areolae an abundance of adipose

cells. The fat being a bad conductor of caloric, serves to retain the warmth of

the body; while it forms at the same time a yielding tissue, through which

minute vessels and nerves pass to the skin without incurring the risk of ob-

struction from injury or pressure. By dissection, the superficial fascia may be

separated into hvo layers, between which are found the superficial or cutaneous

vessels and nerves; as, the superficial epigastric artery, saphenous veins, radial

and ulnar veins, superficial lymphatic vessels, and the cutaneous muscles, as the

platysnia myoides, orbicularis palpebrarum, sphincter ani, &c. In other situa-

tions, the areolo-fibrous fascia is found condensed into a firm and dense mem-
brane, as is exemplified in the deep fascia of the neck, the thoracic, transversalis,

perineal fascia, and the sheaths of vessels.

The aponeuroticfascia is the strongest kind of investing membrane ; it is

composed of tendinous fibres running parallel with each other, and connected

by other fibres of the same kind passing in different directions, together with

areolar tissue and fine elastic fibres. When freshly exposed, it is white, glisten-

ing, and iridescent, and is firm, unyielding, and but little elastic. In the limbs

it constitutes the deep fascia, inclosing and forming distinct sheaths to all the

muscles and tendons. It is thick on the outer and least protected side of the

limb, and thinner at its inner side. It is firmly connected to the bones, and to

the prominent points of each region, as to the pelvis, knee, and ankle, in the

lower, and to the clavicle, scapula, elbow, and wrist, in the upper extremity. It

assists the muscles in their action, by keeping up a tonic pressure on their sur-

face ; aids materially in the circulation of the fluids in opposition to the laws of

gravity,: and in the palm of the hand and sole of the foot is a powerful protec-

tion to the structures which enter into the composition of those regions. In

some situations its tension is regulated by muscular action, as by the tensor

vaginae femoris and gluteus maximus iu the thigh, by the biceps in the leg, and

by the biceps and palmaris longus in the arm ; in other situations it affords an

extensive surface for the origin of the fibres of muscles.

The fasciae may be arranged, like the other components of the body, into—

A
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1 . Those of the head and neck. 2, Those of the trunk. 3. Those of the

upper extremity. 4. Those of the lower extremity.

FASCIA OF THE HEAD AND NECK.

The Temporal fascia is a strong aponeurotic membrane, which covers in the

temporal muscle at each side of the head, and gives origin by its internal surface

to some of its fibres. It is attached to the whole extent of the temporal ridge

above, and to the zygomatic arch below; in the latter situation it is thick, and

divided into two layers, the external being connected to the upper border of the

arch ; the internal to its inner surface. Some fut is found between these two layers

and the orbital branch of the temporal artery. The temporal fascia is covered in

by the aponeurosis (galea aponeurotica) of the occipito-frontalis muscle, which

descends to be attached to the zygomatic arch.

Cervical fascia.— The fasciae of the neck are the superficial and deep.

The Superficial cervicalfascia is a part of the common superficial fascia of the

entire body, and is only interesting from containing between its layers the pla-

tysma myoides muscle.

The Deep cervical fascia is a strong areolo-fibrous membrane, which invests

the muscles of the neck, and retains and supports the vessels and nerves. It

Fig. 197.

Transverse section of the neck, showing the deep cervical fascia and its numerous

prolongations, forming sheaths for the different muscles. As the figure is symmetrical, the

figures of reference are placed only on one side. 1, Platysma myoides. 2. Trapezius.

.3. Ligamentum nuchse, from which the fascia may be traced forwards beneath the trapezius,

inclosing the other muscles of the neck. 4. The point at which the fascia divides, to form

a sheath for the sterno-mastoid muscle (5). 6. The point of reunion of the two layers of the

sterno-mastoid sheath. 7. The point of union of the deep cervical fascia of opposite sides

of the neck. 8. Section of the sterno-hyoid. 9. Omo-hyoid. 10. Sterno-thyroid. 11. Late-

ral lobe of the thyroid gland. 12. Trachea. 13. (Esophagus. 14. The sheath containing

the common carotid artery, internal jugular vein, and pneumogastric nerve. 15. Longus

colli. The nerve in front of the sheath of this muscle is the sympathetic. 16. Rectus anti-

cus major. 17. Scalenus anticus. 18. Scalenus medius. 19. Splenius capitis. 20. Sple-

nius colli. 21. Levator anguli scapulae. 22. Complexus. 2-3. Trachelo-mastoideus

24. Transversalis cervicis. 25. Cervicalis aseendens. 26. Semi-spinalis colli. 27. Multi-

fidus spina}. 28. Cervical vertebra ; the transverse processes are seen to be traversed by

the vertebral artery and vein.

commences posteriorly at the ligamentum michae, and passes forwards at eacE

side beneath the trapezius muscle to the posterior border of the sterno-mastoid •
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here it divides into two layers, which embrace that muscle and unite upon !ts

anterior border, to be prolonged onwards to the middle line of the neck, where it

is continuous with the fascia of the opposite side. Besides constituting a sheath

for the sterno-mastoid, it also forms sheaths for the other muscles of the neck

over which it passes. If the superficial layer (anterior layer) of the sheath of the

sterno-mastoid be traced upwards, it will be found to pass over the parotid gland

and masseter muscle (fascia parotideo-masseterica), to be inserted into the zygo-

matic arch ; if it be traced downwards, it will be seen to pass in front of the

clavicle, and become lost upon the pectoralis major muscle. If the deep layer

(posterior layer) of the sheath be examined superiorly, it will be found attached

to the styloid process, from which it is reflected to the angle of the lower jaw,

forming the stylo-maxillary ligament; and if it be followed downwards, it will

be found connected with the tendon of the omo-hyoid muscle, and may thence

be traced behind the clavicle, where it incloses the subclavius muscle, and being

extended from the cartilage of the first rib to the coracoid process, constitutes the

costo-coracoid me7nbrane or ligament (fascia costo-clavicularis). In front of the

sterno-mastoid muscle, the deep fascia is attached to the border of the lower jaw,

OS hyoides, and anterior bellies of the digastricus (fascia supra-hyoidea), and,

forms a sheath for the submaxillary gland. Inferiorly it divides into two layers,

one of which is attached to the inter-clavicular ligament and upper border of th^

sternum; the other to its inner border.

FASCIiE OF THE TRUNK.

The Thoracic fascia' is a dense layer of areolo-fibrous membrane stretchedj

horizontally across the superior opening of the thorax. It is firmly attached tol

the concave margin of the first rib, and to the inner surface of the sternum. laj

front it leaves an opening for the connexion of the cervical with the thoracic por-i

tion of the thymus gland, and behind, forms an arch across the vertebral column,!

to give passage to the oesophagus.

At the point where the great vessels and trachea pass through the thoracic!

fascia, it divides into an ascending and descending layer. The ascending layerf

is attached to the trachea, and becomes continuous with the sheath of the carotic

vessels, and with the deep cervical fascia ; the descending layer descends upor

the trachea to its bifurcation, surrounds the large vessels arising from the arch!

of the aorta, and the upper part of the arch itself, and is continuous with the!

fibrous layer of the pericardium. It is connected also with the vense innominatael

and superior cava, and is attached to the areolo-fibrous capsule of the thymusl

gland.

''The thoracic fascia," according to Sir Astley Cooper, "performs three!

important offices :
—

"1st. It forms the upper boundary of the chest, as the diaphragm does, the]

lower.

" 2d. It steadily preserves the relative situation of the parts which enter and

quit the thoracic opening.

''3d. It attaches and supports the heart in its situation, through the medium
of its connexion with the aorta and large vessels which are placed at its

curvature."

ABDOMINAL FASCIA.— The lower part of the parietes of the abdomen, and
the cavity of the pelvis, are strengthened by a layer of fascia which lines their

internal surface, and at the bottom of the latter cavity is reflected inwards upon
tho sides of the bladder. This fascia is continuous throughout the whole of the

above-mentioned surface ; but for convenience of description is considered under

the several names of transversalis fascia, iliac fascia, and pelvic fascia; the two

' See Sir Astley Cooper's work on the ""Anatomy of the Thymus Gland."

i
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former meet at the crest of the ilium and Poupart's ligament, the latter is

confined to the cavity of the true pelvis.

The FASCIA TRANSVERSALIS (Fascia Cooperi) ' is a thin fibrous membrane,
which lines the inner surface of the transversalis muscle, and is interposed be-

tween that muscle and the peritoneum. It is thick and dense below, near the

lower part of the abdomen ; but becomes thinner as it ascends, and is gradually

lost in the subserous areolar tissue. It is attached inferiorly to the reflected

margin of Poupart's ligament and to the crest of the ilium; internally, to the

pectineal line and border of the rectus muscle ; and, at the inner part of the

femoral arch [see p. 279] is continued beneath Poupart's ligament, and forms the

anterior segment of the crural canal, or sheath of the femoral vessels.

The internal ahdominal ring (annulus inguinalis internus, vel posterior) is

situated in this fascia, at about midway between the symphysis pubis and ante-

rior superior spine of the ilium, and half an inch above Poupart's ligament; it is

oval in form, and bounded on its inner side by a well-marked falciform border,

but is ill-defined around its outer margin. From the circumference of this ring

is given off an infundibuliform process which surrounds the testicle and spermatic

cord, constituting t\iQ fascia propria of the spermatic cord, and forms the first

investment to the sac of oblique inguinal hernia. It is the strength of the trans-

versalis fascia, in the interval between the tendon of the rectus and the internal

abdominal ring, that defends the parietes against the frequent occurrence of

direct inguinal hernia.

IN&UINALHERNIA.

Inguinal hernia is of two kinds, oblique and direct.

In OBLIQUE INGUINAL HERNIA the intestine escapes from the cavity of the

abdomen into the spermatic canal (cawiiYis inguinalis) through the internal ahdo-

minal ring, pressing before it a pouch of peritoneum, which constitutes the her-

nial sac, and distending the infundibuliform process of the transversalis fascia.

After emerging through the internal abdominal ring it passes y?rs% beneath the

lower and arched border of the transversalis muscle ; then beneath the lower

border of the internal oblique muscle; awd finally through the external ahdomi'
nal ring (annulus inguinalis externus, vel anterior) in the aponeurosis of the

external oblique. From the transversalis muscle it receives no investment;

while passing beneath the lower border of the internal oblique it obtains the

cremaster muscle ; and on escaping at the external abdominal ring, receives the

intercolumnar fascia. So that the coverings of an oblique inguinal hernia, after

it has emerged through the external abdominal ring, are, from the surface to the

intestine, the

Integument, Cremaster muscle.

Superficial fascia, Transversalis, or infundibuliform fascia,

Intercolumnar fascia, Peritoneal sac.

The S'permatic Canal, yi\\\(h in the normal condition of the abdominal parietes

serves for the passage of the spermatic cord in the male, and the round ligament

with its vessels in the female, is about one inch and a half in length. It is

bounded in front by the aponeurosis of the external oblique muscle; behind by

the transversalis fascia, and the conjoined tendon of the internal oblique and

transversalis; above by the arched border of the internal oblique and transver-

salis ; heloio by the grooved border of Poupart's ligament : and at each extremity

by one of the abdominal rings, the internal ring at the inner, the external ring

' Sir Astley Cooper first described this fascia in its important relation to inguinal

hernia.
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[Fia. 198.

Anatomy op the spermatic canal. After the removal of the lower part of the external

oblique (with the exception of a small slip including Poupart's ligament), the lower porticn

of the internal oblique vas raised, and thereby the transversalis muscle and fascia have been

brought into view. The femoral artery and vein are seen to a small extent, the iliac portion

of the fascia lata having been turned aside and the sheath of the bloodvessels laid open.

—

1. External oblique muscle. 2. Internal oblique muscle. 2'. Part of same turned up.

3. Transversalis muscle. Upon the last-named muscle is seen a branch of the circumflexa

ilii artery, with its companion veins; and some ascending tendinous fibl-es are seen over the

conjoined tendon of the two last-named muscles. 4. Transversalis fascia. 5. Spermatic

cord covered with the infundibuliform fascia from preceding. 6. Upper angle of the iliac

part of fascia lata. 7. The sheath of the femoral vessels. 8. Femoral artery. 9. Femoral

vein. 10. Internal saphenous vein. 11. A vein joining it.]

it the outer extremity. These relations may be more distinctly illustrated by the

following plan

:

Above.

Lower border of internal oblique

and transversalis.

In Front.

Aponeurosis of

external oblique.

Spermatic canal.

Behi?id.

Transversalis fascia.

Conjoined tendon of

internal oblique and
transversalis.

Below.

Grooved border of Poupart's ligament.

There are three' varieties of oblique inguinal hernia : common, congenital, and

encysted.

Common oblique hernia is that which has been described above.

Congenital hernia results from the non-closure of the pouch of peritoneum

carried downwards into the scrotum by the testicle, during its descent in the

' Velpeau describes a fourth, in wliich the protrusion takes place between the edge of

the rectus and the umbilical ligament, and then takes the course of the spermatic canal.

I



PELVICFASCIA. 27 3

footus. In consequence of this defect, the intestine at some period of life is forced

into the peritoneal canal, and descends through it into the tunica vaginalis, where

it lies in contact with the testicle; so that congenital hernia has no proper sac,

hut is contained within the tunica vaginalis. The other coverings are the same
as those of common inguinal hernia.

Encysted hernia (hernia infantilis of Hey) is that form of protrusion in which

the pouch of peritoneum forming the tunica vaginalis, being only partially closed,

and remaining open externally to the abdomen, admits of the hernia passing into

the scrotum, behind the tunica vaginalis. So that the surgeon, in operating

upon this variety, requires to divide three layers of serous membrane; the first

and second layer being those of the tunica vaginalis; the third the true sac of

the hernia.

Direct inguinal hernia [ventro-inguinal] has received its name from pass-

ing directly through the external abdominal ring, and forcing before it the

opposing parietes. This portion of the wall of the abdomen is strengthened by

the conjoined tendon of the internal oblique and transversalis, which is pressed

before the hernia, and forms one of its investments. Its coverings therefore

are, the

Integument, Conjoined tendon,

Superficial fascia, Transversalis fascia,

Intercolumnar fascia, Peritoneal sac.

Direct inguinal hernia diflfers from oblique, firstly, in never attaining the same

bulk, in consequence of the resisting nature of the conjoined tendon of the inter-

nal oblique and transversalis and transversalis fascia; secondly, in its direction,

having a tendency to protrude from the middle line rather than towards it;

thirdly, iu making for itself a new passage through the abdominal parietes,

instead of following a natural channel; and fourthly, in the relation of thene^k
of its sac to the epigastric artery; that vessel lying to the outer side of the

opening of the sac of direct hernia, and to the inner side of that of oblique hernia.

All the forms of inguinal hernia are designated scrotal, when they have

descended into the cavity of the scrotum.

The FASCIA ILIACA (lumbo-iliaca) is the aponeurotic investment of the psoas

and iliacus muscle; and like the fascia transversalis, is thick below, and becomes

gradually thinner as it ascends. It is attached superiorly, along the edge of the

psoas, to the anterior lamella of the aponeurosis of the transversalis muscle, to

the ligamentum arcuatum internum, and to the bodies of the lumbar vertebras,

leaving arches, corresponding with the constricted part of the vertebras, for

the transit of the lumbar vessels. Lower down it passes beneath the external

iliac vessels, and is attached along the margin of the true pelvis ; externally it is

connected to the crest of the ilium; and, inferiorly, to the outer two-thirds of

Poupart's ligament, where it is continuous with the fascia transversalis. Passing

beneath Poupart's ligament, it surrounds the psoas and iliacus muscle to its ter-

mination, and beneath the inner part of the femoral arch forms the posterior

segment of the crural canal or sheath of the femoral vessels.

The FASCIA PELVICA is an aponeurotic layer situated beneath the peritoneum,

forming a covering to the walls of the pelvis, and reflected from its walls upon
the viscera. The pelvic fascia is attached to the internal surface of the ossa

pubis near the symphysis, to the body of the pubes above the origin of the obtu-

rator internus muscle, to the ilio-pectineal line of the brim of the pelvis as far

back as the sacro-iliac articulation, and to the margin of the great sacro-ischiatie

foramen. Having descended upon the wall of the pelvis as low as the pubic arcb

in front, and the spine of the ischium behind, it divides in the direction of a

line drawn between those points, into two layers, internal and external.

18
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Tho internnl layer (recto-vesical) is continued downwards to the prostate

gland, neck of the bladder, (vagina), and rectum, to which it is closely attached
;

Fig. 199.

Transverse tertical section of the pelvis, showing the distribution of the pelvic

FASCIA. 1. Bladder. 2. Vesicula seminalis of one side, divided. 3. Rectum. 4. Iliac

fascia, covering in theiliacus and psoas (5); and forming a sheath for the external iliac ves-

«els (6). 7. Anterior crural nerve excluded from the sheath. 8. Pelvic fascia. 9. Its ascend-

ing laj'er, forming the lateral ligament of the bladder of one side, and a sheath to the vesical

plexus of veins. 10. A layer of fascia passing between the bladder and rectum. 11. A
layer passing around the rectum. 12. Levator ani. 1.3. Obturator internus, covered in by
the obturator fascia, which also forms a sheath for the internal pudic vessels and nerves (14).

16. Perineal fascia investing the under surface of the levator ani. Figures 14, 15,are placed

in the ischio-rectal fossa.

and is reflected for a short distance upwards and downwards on those viscera

This layer is in contact, by its external surface, with the levator ani muscle and

Fig. 200.

Side view of the viscera op the pelvis, showing the distribution of the pelvic

FASCIA. 1. Symphysis pubis. 2. Bladder. 3. Recto-vesical fold of peritoneum, passing

from the anterior surface of the rectum to the posterior part of the bladder; and from the

upper part of the bladder to the abdominal parietes. 4. Ureter. 5. Vas deferens crossing

behind the ureter. 6. Vesicula seminalis. 7, 7, 8, 8. Prostate gland divided longitudinally.

9. Prostatic portion of the urethra. 10. Membranous portion embraced by the compressor

lire thrte muscle. 11. Commencement of the corpus spongiosum penis ; the bulb. 12. Ante-

rior ligaments of the bladder. 13. The pelvic fascia reflected on the rectum. 14. An inter-

val between the pelvic fascia and triangular ligament occupied by a plexus of veins. 15. The

triangular ligament. 16. Covvper's gland. 17. Superficial perineal fascia ascending in front

of the root of the penis to become continuous with the dartos of the scrotum (18). 19. The

fascia prolonged to the rectum. 20. Lower part of the levator ani. 21. A layer of fascia

situated between the bladder and rectum.
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eoccygeus ; and is prolonged backwards over the sacral nerves to the lower part

of the sacrum and the coccyx, to which it is attached, meeting at the middle line

the layer of the opposite side.

The external layer is the ohtura1or fascia ; it covers in the obturator muscle,

and is attached to the ramus of the pubes and ischium in front, and to the tubero-

sity of the ischium and falciform border of the great sacro-ischiatic ligament

below. The levator ani arises from the line of division of the two layers of the

pelvic fascia.

The anterior border of the pelvic fascia is separated from its fellow of the oppo-

site side by a narrow interval, and the fascia passing from the side of the sym-
physis to the upper part of the prostate gland and front of the neck of the bladder,

constitutes the anterior true ligament of the hladder (pubio-vesicale) ; a little

further outwards, the fascia passing to the side of the neck of the bladder consti-

tutes its lateral true ligament; and reflected forwards from the neck of the

bladder upon the prostate, it forms a sheath for that gland which incloses the

prostatic plexus of veins. Upon the rectum and vagina it also forms a sheath.

The posterior boundary of the pelvic fascia forms a free semilunar border in front

of the pyriformis muscle.

Perineal fascia.— The fascia of the perineum are the superficial and the

deep.

The Superficial fascia consists as in other situations of two layers, one lying

next the skin and containing an abundance of fat, the other more condensed, lying

in contact with the muscles.

The superficial layer in the perineum is connected with the raphe at the

middle line and with the external border of the sphincter ani, and is continuous

by its circumference with the dartos of the scrotum, or cellular tissue of the labia

majora, in front, with the superficial fascia of the thighs at each side, and with

the superficial fascia covering the glutei maximi and coccyx behind.

The deep layer (^x proper perineal fascia (fascia perinei superficialis) is divi-

sible into two portions, anterior and posterior, the former investing the muscles

of the perineum, the other the ischio-rectal fossa. The anterior portion (fascia

ischio-pubica, Velpeau) is a thin aponeurotic layer which covers in the muscles

of the genital region of the perineum and the root of the penis. It is firmly

attached at each side to the ramus of the pubes and ischium; posteriorly it is

reflected upwards behind the transversi perinei muscles to become continuous

with the deep perineal fascia or triangular ligament ; while, in front it is con-

tinuous with the dartos in the male, and is lost in the labia majora and nymphae
in the female. The continuation of the perineal fascia into the triangular liga-

ment along the posterior border of the transversi perinei muscles, is a barrier to

the extension of extravasation of urine backwards, and the chief cause of its

advance into the scrotum and lower part of the abdomen.

The posterior portion of the perineal fascia (fascia analis ; ischio-rectalis, Vel-

peau) lines the deep fossa (excavatio perinei) which surrounds the anus and leva-

tor ani muscles, and is bounded externally by the ischia and internal obturatoi

muscles, and behind by the glutei maximi, the ischio-rectal fossa .^ The ischio-

rectal fascia is continuous with the anterior portion of the fascia perinei in front;

invests the levatores ani as high as their origin, and the obturator fascia at each

side, and is attached to the tuberosities of the ischia and great sacro-ischiatic

ligaments. In the ischio-rectal fossa the two layers of the superficial fascia are

separated by the masses of fat which fill that cavity.

The Deep perineal fascia {Xig'uvaentnm triangulare; perineale; Camper's liga-

ment) is a thin layer of aponeurosis stretched across the anterior portion of the

outlet of the pelvis ; it is attached at each side to the pelvic border of the ramus
of the pubes and ischium, as far back as the origin of the erector penis muscle.

[There are, properly, two ischio-rectal fossae, one on either side of the rectum.]
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Fig. 201.

The pubic arch and perineal fascia. 1, 1, 1. The superficial perineal fascia divided

by a A sliaped incision into three flaps ; the lateral flaps are turned over the minus of the

pubes and ischium at each side, to which they are firmly attached; the posterior flap is con-

tinuous with the deep perineal fascia or triangular ligament. 2. The triangular ligament of

Camper. .3. Opening for the passage of the membranous portion of the urethra, previously

to the entrance of the latter into the bulb. 4. Two projections of the triangular ligament

corresponding with the position of Cowper's glands.

Anteriorly, it is convex and closely connected with the sub-pubic ligament;

while, posteriorly, it is concave, and turns forwards around the posterior bordei

of the transversi perinei muscles, to become continuous with the superficial peri-

neal fascia. At its middle, it is about an inch and a half in depth j at one inch

below the pubic arch, it is pierced by the membranous portion of the urethra,

and nearer the pubic arch, by the dorsal vein of the penis and internal pudic

arteries.

Directly behind the triangular ligament are situated the compressor urethrse

muscle, the arteries of the bulb, and Cowper's glands, and more deeply the

pelvic fascia, which has been described as a posterior layer of the deep perineal

fascia.

FASCIA OF THE UPPER EXTREMITY.

The Superficial fascia of the upper extremity contains between its layers the

superficial veins and lymphatics, and superficial nerves.

The Deep fa.scia is thin over the deltoid and pectoralis major muscle, and iu

the axillary space, but thick on the dorsum of the scapula, where it binds down
the infra-spinatus muscle. It is attached to the clavicle, coracoid process, acro-

mion process, and spine of the scapula, and forms separate sheaths for all the

muscles of the scapula and shoulder. In the vpper arm (^fascia hrachialis) it is

somewhat stronger, receives fibres from the lower border of the tendon of the

pectoralis major, latissimus dorsi, as also from the costo-coracoid membrane and

deltoid, and forms an anterior and posterior sheath for the muscles lying in front

of and behind the humerus. It is attached to the condyloid ridges, by means

of the internal and external intermuscvlar septum (ligamenta intermuscularia)

and is inserted inferiorly into the two condyles, the olecranon, and posterior

border of the ulna, being continuous between these points with the fascia of the

'brearm Besides forming separate sheaths for the muscles, the anterior portion

I
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of the brachial fascia gives a sheath likewise to the brachial vessels and median

nerve.

The deep fascia of the forearm (fascia antihrachiah's) is strmg, and at the

bend of the elbow is augmented in thickness by a broad band, which is given

off from the inner side of the tendon of the biceps. It is firmly attached to

the olecranon process, to the ulna, and to the prominent points about the

wrist, forms sheaths for the muscles and vessels, gives origin to some of the

fibres of the muscles, and is pierced a little above the wrist by the tendon of the

palmaris longus. At the wrist the transverse fibres form the anterior and poste-

rior annular ligament.

The anterior annular ligament is a narrow band of fibres attached externally

to the scaphoid, and internally to the pisiform bone and tendon of the flexor carpi

ulnaris; it is continuous above with the fascia antibrachialis, and below with the

proper annular ligament of the wrist; being separated from the latter by the

ulnar vessels and tendon of the flexor carpi radialis.

^he posterior annular ligament [see fig. 180], thicker than the anterior, is an

oblique band about half an inch in breadth, extending from the lower end and sty-

loid process of the radius, to the cuneiform and pisiform bone at the border of the

carpus. It is continuous above with the fascia of the forearm, below with the

thin fascia of the dorsum of the hand, and sends processes inwards to be attached

to the bones and form sheaths for the extensor tendons. There are six of these

sheaths, the first on the radial side giving passage to the extensor ossis rnetacarpi

and extensor primi internodii pollicis; the second, to the extensor carpi radialis

longior and brevier; the third, to the extensor secundi internodii; the fourth, to

the extensor indicis anci extensor communis digitorum; the fifth, which is placed

between the two bones, to the extensor digifi minimi; and the sixth, situated on

the ulna, to the extensor carpi ulnaris. The tendons in passing through these

sheaths are each provided with a synovial bursa.

On the back of the hand there are two fasciae, superficial and deep. The
fascia dorsalis superficialis is thin and covers in the extensor tendons; it is

attachedlaterally to the metacarpal bones of the index and little finger, and is con-

tinuous above with the posterior annular ligament. The fascia dorsalis profunda.

is stretched across the metacarpal spaces, and covers in the interossei muscles.

The palmar fascia is divided into three portions. A central portion, which

occupies the middle of the palm, and two lateral portions, which are thin and

inclose the muscles of the borders of the hand, being continuous with the dorsal

fascia. The central portion is strong and tendinous : it is narrow at the wrist,

where it is attached to the annular ligament and receives the insertion of the

tendon of the palmaris longus, and broad over the heads of the metacarpal bones,

where it divides into four processes, each of which subdivides to embrace the

root of the corresponding finger. These processes are attached at the middle

line to the sheath of the tendons, and at the side of each finger to the lateral and

transverse ligament. The fascia is strengthened at its point of division by strong

fasciculi of transverse fibres ; the arched interval caused by the bifurcation of

each slip gives passage to the tendons of the flexor muscles, while the greater

arches between the fingers transmit the digital vessels and nerves, and lumbri-

cales muscles.

FASCIA OF THE LOWER EXTREMITY.

The Superficial fascia contains between its two layers the superficial vessels

and nerves of the lower extremity. At the groin these two layers are separated

from each other by the superficial lymphatic glands, and the deep layer is attached

to Poupart's ligament, while the superficial layer is continuous with the superficial

fascia of the abdomen.
The Deep fascia of the thigh is named, from its great extent, the fascia lata ;
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it is thick aud strong upon the outer side of the limb, and thinner at its inner

and posterior side. That portion of the deep fascia which invests the gluteus

niasimus is very thin, but that which covers in the gluteus medius is excessively

thick, and gives origin, by its inner surface, to the superficial fibres of that

muscle. The fascia lata is attached superiorly to Poupart's ligament, the crest i

of the ilium, sacrum, coccyx, tuberosity of the ischium, ramus of the ischium i

and pubes, body of the pubes, and pectineal line; it has also a deep attachment

(ligamentum iliacum) to the anterior border of the ilium, tendon of origin of the!

rectus muscle and border of the acetabulum. It forms sheaths for the muscles)

of the thigh and femoral vessels, and is connected with the linea aspera by means
of two intermuscular li</aments, external and internal; the former extending!

from the insertion of the gluteus maximus to the external condyle, and separating!

the vastus externus from the biceps muscle; the internal being attached to thel

inner branch of the linea aspera for a short distance above the internal condyle,]

and separating the vastus internusi

[Fig. 202. from the adductor magnus. The fas-

cia lata receives the attachment of two]

muscles, tensor vaginae femoris andi

gluteus maximus, and glides over thai

trochanter major on a bursa. Infe-i

riorly it is inserted into the head of!

the tibia, and forms a bridge acrosaj

the popliteal space (fovea poplitea),!

being continuous between its points]

of attachment with the fascia of the]

leg-

In addition to the smaller openings

in the fascia lata which transmit the

small cutaneous vessels and nerves,

there exists at the upper and inner

extremity of the thigh an oval open-

ing (fovea ovalis), which gives passage

to the superficial lymphatic vessels,

and the large subcutaneous vein of

the lower extremity, the internal

saphenous vein, and is thence named
the saphenous opening. The exist-

ence of this opening has given rise to

the division of the upper part of the

fascia lata into two portions, an iliac

portion and a pubic portion.

The iliac portion is situated upon

the iliac side of the opening It is

attached to the crest of the ilium, and

along Poupart's ligament to the spine

of the pubes, whence it is reflected

downwards and outwards in an arched

direction, and forms 2i falciform bor-

der, which constitutes the outer

boundary of the saphenous opening.

The edge of this border immediately

overlies, and is adherent to, the sheath

of the femoral vessels, and the lower extremity of the curve is continuous with

the pubic portion.

The pubic portion, occupying the pubic side of the saphenous opening, is

attached to the spine of the pubes and pectineal line ; and, passing outwards

Saphenous opening in the fascia lata.

1. The fascia lata; iliac portion; the figure indi-

cates the position of the common femoral artery.

2. The falciform border of the saphenous opening.

3. Pubic portion of the fascia lata forming the inner

and posterior boundary of the saphenous open-

ing. 4. Sartorius covered by fascia lata. 5. In-

ternal saphenous vein. 6. A tributary vein.

7. Anterior superior spinous process of ilium.

8. Spine of pubes. 9. Tendinous portion of obli-

quus externus abdominis. 10. The point where
the fibres of the tendon begin to separate to

form the pillars of the external ring. 11. Inter-

columnar fascia.]

d
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Fig. 203.

behind the sheath of the femoral vessels, divides into two layers; the anterior

layer is continuous with that portion of the iliac fascia which forms the sheath

of the iliacus and psoas muscle, the posterior layer is lost upon the capsule of the

hip joint.

The interval between the falciform border of the iliac portion and the opposite

furface of the pubic portion is closed by an areolo-fibrous layer, derived from

the superficial fascia, and pierced by numerous openings for the passage of lym-

phatic vessels, the ciihri/orm fascia (lamina cribrosa). The cribriform fascia is

connected with the sheath of the femoral vessels, and forms one of the coverings

of femoral hernia. When the iliac portion of the fascia lata is removed from its

attachment to Poupart's ligament and turned aside, the sheath of the femoral

vessels (the Femoral ov Gniral Canal) is

brought into view ; and if Poupart's liga-

ment be carefully divided, the sheath may
be isolated, and its continuation with

the transversalis and iliac fascia demon-
strated. In this view, the sheath of the

femoral vessels is an infundibuliform

continuation of the abdominal fascia,

closely adherent to the vessels a little

way down the thigh, but much larger

than the vessels it contains at Poupart's

ligament. If the sheath be opened, the

artery and vein will be found lying side

by side, and occupying the outer two-

thirds of the sheath, leaving an infundi-

buliform interval between the vein and
inner wall of the sheath. The superior

opening of this space is named thefemo-
ral or crural ring; it is bounded in

front by Poupart's ligament, behind by
the OS pubis, internally by Gimbernat's
ligament, and externally by the femoral ligament. 2, 2. Iliac portion of the foscia lata,

vein. The interval itself serves for the attached along the margin of the crest of the

passage of the superficial lymphatic ves- ^^'i^™' '^""i along Poupart's ligament, as far as

sels from the saphenous opening to a lym- ^'^^ ^P^"® °f ^"^^ P"^^^ (2^- ^- P"^'^° portion

phatic gland, which generally occupies
of the fascia, lata, continuous a^t 3 withj,hejliae

the femoral ring, and from thence they

proceed into the current of the deep
lymphatics. The femoral ring is closed

merely by a thin layer of subserous cel-

lular tissue, 'which retains the lymphatic
gland in its position, and is named sep-

tum criirale, and by the peritoneum.
It follows from this description that the

femoral ring must be a weak point in

theparietes of the abdomen, particularly

in the female, in whom the femoral
arch, or space included between Pou-
part's ligament and the border of the

pelvis, is larger than in the male, while
the structures which pass through it are smaller. It happens, consequently,
that if violent or continued pressure be made upon the abdominal viscera, a por-

tion of intestine may be forced through the femoral ring into the infundibulifcrm

' This cellular tissue is sometimes very considerably thickened by a deposit of faf

within its areolEe, and forms a thick stratum over the hernial sac.

Section of the structures which pass

BENEATH THE FEJIORAL ARCH. 1. Poupart'a

portion, and passing outwards behind the sheath'

of the femoral vessels to its outer border at 5,

where it divides into tvpo layers; one is con-

tinuous vfith the sheath of the psoas (6), and

ilincus (7) ; the other (S) is lost upon the cap-

sule of the hip joint (9). 10. The crural norve

inclosed in the sheath of the psoas and iliacus.

11. Gimbernat's ligament. 12. The femoral

ring, within the femoral sheath. 13. Femoral

vein. 14. Femoral artery ; the two vessels and

the ring are surrounded by the femoral sheath,

and thin septa are sent between the anterior

and posterior wall of the sheath, dividing the

artery from the vein, and the vein from the

femoral ringr.
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space in the sheath of the femoral vessels, carrying before it the peritoneum and

septum crurale,— this constitutes Femoral Hernia. If the causes which gave rise

to the formation of the hernia continue, the intestine, unable to extend further

down the sheath, from the close connexion of the latter with the vessels, will, in

the next place, be forced forwards through the saphenous opening in the fascia

lata, carrying before it two additional coverings, the sheatfi of the vessels or

fascia propria, and the cribriform fascia; and, then curving upwards over Pou-

part's ligament, the hernia will become placed beneath the superficial fascia and

integument.

The direction which femoral hernia takes in its descent is at first dowincards,

then foricards, and then iqncards ; and in endeavoring to reduce it, the applica-

tion of the taxis must have reference to this course, and be directed in precisely

the reverse order. The coverings of femoral hernia are, the

Integument, Fascia propria,

Superficial fascia, Septum crurale,

Cribriform fascia, Peritoneal sac.

The Deej) fascia of the leg (fascia cruralis^ is attached to the inner and outer

tuberosity of tbe tibia and head of the fibula, and receives an accession of fibres

from the tendons of the sartorius, gracilis, [semi-tendinosus] and biceps. Between

its points of attachment, and especially behind, it is continuous with the fascia of

the thigh. In the front of the leg it incloses the tibialis anticus and extensor

muscles, and afi"ords origin to some of their fibres. On the outer side it forms a

sheath for the peronei muscles; and behind, two sheaths superficial and deep

;

the former for the gastrocnemius and soleus with the tendo Achillis; the latter

for the deep flexor muscles. At the ankle these four sheaths are differently

arranged ; the posterior superficial sheath terminates on the os caleis with the

tendo Achillis ; the posterior deep sheath is attached at one side to the border of

the internal malleolus, at the other to the os caleis and inner side of the foot,

being blended with the origin of the abductor pollicis. This portion of the deep

fascia is the internal annv.lar ligament (laciniatum internum); it sends processes

inwards to divide the tendons of the flexors and form sheaths for their passage

into the foot. The sheath of the peronei muscles at the outer ankle is attached

to the external malleolus on one side, and the border of the os caleis on the other,

and forms the external annular ligament (laciniatum externum). The anterior

portion of the fascia forms at the ankle the anterior annular and the cruciform

ligament. The anterior anmdar ligament (transversum) is a band of transverse

fibres about an inch and a half in breadth, situated immediately above the joint,

and attached to the tibia and fibula at either side. The cruciform ligament (cru-

ciatum) is composed of two bands about half an inch in width, blended with each

other at their point of union on the front of the joint. The internal band is attached

above to the internal malleolus and below to the os caleis at the outer side of the

foot; the external band to the external malleolus above, and the scaphoid and

internal cuneiform bone at the inner border of the foot. The internal band at its

origin consists of two layers, between which passes the tendon of the tibialis anti-

cus. The tendons of the extensor longus digitorum and peroneus tertius have

also a separate loop connected with the cruciform ligament, the sling ligament

(fundiforme) of Retzius ; this is a narrow band which embraces the tendons in a

sling-shaped loop, and passes outwards and backwards to be attached to the sulcus

tali and neighboring part of the calcaneum. The tendons passing through the

loops and sheaths around the ankle are each furnished with a synovial bursa.

That portion of thu fascia cruralis which forms a septum between the super-

ficial and deep muscles of the back of the leg is sometimes called \}c\q^ intermus-

cular fascia ; and in operations on the arteries of that region the deep layer of

the deep fascia. There is besides another deep portion of fascia, above the pre-

'^ding, the foplittcd fascia, derived from the tendon of the semi-membranosus
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muscle and binding down the popliteus muscle. By its inferior border this

fascia is inserted into the popliteal line of the tibia.

The /a sci'ee dorsalcs pedis are three in number, superficial, middle and deep.

The fascia dorsah's pedis is thin and covers the dorsum of the foot, being con-

dnuous at the ankle with the cruciform ligament, and attached at either side to

the borders of the foot, where it becomes united with the plantar fascia. A
second or middle layer of fascia covers in the anterior part of the extensor brevis

digitorum with its tendons; and a third or deep layer is found beneath the latter,

and covering in the interossei muscles. On the interossei muscles the three layers

are united, and the extensor tendons are consequently separated from each other

in their course to the toes.

The Plantar fascia consists of three portions, middle and two lateral.

The middle portion (fascia plantaris media) is thick and dense, and composed
of strong aponeurotic fibres, closely interwoven with each other. It is attached

posteriorly to the inferior surface of the tuberosities of the os calcis, and termi-

nates under the heads of the metatarsal bones in five fasciculi. Each of these

fasciculi bifurcates to embrace the base of the corresponding toe, and is attached

in the middle to the sheath of the flexor tendons, and at either side to the head

of the metatarsal bone. The point of division of the fascia into fasciculi is

strengthened by transverse bands, which preserve the solidity of the fascia at its

broadest part. The intervals between the toes give passage to the digital arteries

and nerves and lumbricales muscles.

The lateral portions (fascia interna et externa) are thin, and cover the sides

of the sole of the foot; they are continuous behind with the internal and exter-

nal annular ligament; and on the mesial side with the central portion. The
inner portion is continuous along the border of the foot with the fascia of the

dorsum; the outer portion is attached to the os calcis and base of the metatarsal

bone of the little toe, forming between these points a thick band, which gives

rigin to part of the abductor minimi digiti muscle.

Besides constituting a strong layer of investment and defence to the soft parts

situated in the sole of the foot, these three portions of fascia send processes

inwards, which form sheaths for the different muscles. A strong septum is given

off from each side of the middle portion of the plantar fascia, which is attached

to the tarsal bones, and divides the muscles into three groups, middle and two

lateral; and transverse septa are stretched between these to separate the layers

The superficial layer of muscles derive part of their origin from the plantar fascia

CHAPTER VI.

OF THE ARTERIES.

The arteries are the cylindrical tubes which convey the blood from the ventri-

cles of the heart to every part of the body. They are dense in structure, and

preserve for the most part the cylindrical form when emptied of their blood,

which is their condition after death : hence they were considered by the ancients

as the vessels for the transmission of the vital spirits,' and were therefore named

arteries (d>7p tri^ilv, to contain air).

The artery proceeding from the left ventricle of the heart contains the pure oi

arterial blood, which is distributed throughout the entire system, and constitutes

with its returning veins the greater or systemic circidation. That which ema-

• To Galen is due the honor of having discovered that arteries contained blood, and not

air.



282 GENERAL ANATOMY OF ARTERIES,

nates from the right ventricle conveys the impure blood to the lungs; and with

its corresponding veins establishes the leaser or 2^uJmo7iari/ circvlation.

The whole of the arteries of the systemic circulation proceed from a single

trunk, named the aorta, from which they are given off as branches, and divide

and subdivide to their ultimate ramifications, constituting the great arterial tree

which pervades by its minute subdivisions every part of the animal frame. The

mode in which the division into branches takes place is deserving of remark.

Prom the aorta the branches, for the most part, pass off at right angles, as if for

the purpose of checking the impetus with which the blood would otherwise rush

along the cylinders from the main trunk; but in the limbs a very different

•arrangement is adopted ; the branches are given off from the principal artery at

an acute angle, so that no impediment may be offered to the free circulation of

the vital fluid. The division of arteries is usually dichotomous, as of the aorta

into the two common iliacs, common carotid into the external and internal, &c.

;

but in some few instances a short trunk divides suddenly into several branches

which proceed in different directions ; this mode of division is termed an axis, as

the thyroid and coeliac axis.

In the division of an artery into two branches, it is observed that the com-

bined area of the two branches is somewhat greater than that of the single trunk;

and if the combined area of all the branches at the periphery of the body were

compared with that of the aorta, it would be seen that the blood, in passing from

the aorta into the numerous distributing branches, was flowing through a conical

space, of which the apex might be represented by the aorta, and the base by the

surface of the body. The advantage of this provision in facilitating the circula-

tion is sufficiently obvious ; for the increased channel which is thus provided for

the current of the blood, serves to compensate for the retarding influence of fric-

tion, resulting from the distance of the heart and the division of the vessels.

Communications between arteries are free and numerous, and increase in fre-

quency with the diminution in size of the branches; so that, through the medium
of the minute ramifications, the entire body may be considered as one uninter-

rupted circle of inosculations or anastomoses (ava, between, atd/xa, mouth). This

increase in the frequency of anastomosis in the smaller branches is a provision for

counteracting the greater liability to impediment existing in them than in the

larger branches. Where freedom of circulation is of vital importance, this com-

munication of the arteries is very remarkable, as in the circle of Willis in the

cranium, or in the distribution of the arteries of the heart. It is also strikingly

seen in situations where obstruction is most likely to occur, as in the distribution

to the alimentary canal, around joints, or in the hand and foot. Upon this free

communication existing everywhere between arterial branches is founded the

principle of cure by the ligature of large arteries ; the ramifications of the branches

given off from the artery above the ligature inosculate with those which proceed

from the trunk of the vessel below the ligature ; these anastomosing branches

enlarge and constitute a collateral circulation, in which, as is shown in the pre-

parations made by Sir Astley Cooper, several large branches perform the office of

the single obliterated trunk.'

The arteries do not terminate directly in veins ; but in an intermediate system

of vessels, which, from their minute size (about
3
^'y^ 'of an inch in diameter,) are

termed capillaries (capillus, a hair). The capillaries constitute a microscopic

network, which is distributed through every part of the body,^ so as to render it

impossible to introduce the smallest needle-point beneath the skin without wound-

ing several of these fine vessels. It is through the medium of the capillaries, that

all the phenomena of nutrition and secretion are performed. They are remark

-

* I have a preparation, showing the collateral circulation in a dog, in which I tied the

libdominal aorta ; the animal died from over-feeding nearly two years after the operation.
* The only organs in which capillaries are wanting, are the corpora cavernosa penis, and

uterine placenta.
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able for ihcir uniformity of diamett r, and for the constant divisions and commu-
nications which take place between them, without any alteration of size. They
inosculate on the one hand with the terminal ramusculi of the arteries; and on

the other with the minute radicles of the veins.

Fig. 204.

Arteries are composed of three coats, external, middle, and internal.

The external coat [tunica adventitia,] is firm and strong, and formed of tissues

which take a longitudinal or oblique direction; it is thin in the large arteries,

but thicker than the middle coat in arteries of small and medium size, and com-

posed of areolar and elastic tissue. The areolar tissue consists of fine and coarse

fasciculi and separate fibrils, among which are scattered numerous elongated

nuclei; in arteries of the smallest size the areolar tissue is more nucleated and
loses its fibrous character, and ultimately in the minutest vessel is changed into

a delicate homogeneous membrane, in which the nuclei are gradually lost. The
elastic tissue exists in small quantity in the large arteries, occupies the deep

layer of the external coat, and is not distinctly separable from the middle coat.

In arteries of medium size it is more abundant, consists of larger fibres, and is

laminated, the laminse approaching in character to elastic membrane. In small

arteries the elastic tissue exists as a fine network in the deep layer of the external

coat; in vessels still smaller it presents itself in a developmental form as fusiform

cells, and in the smallest disappears altogether.

The middle or contractile coat [tunica media,] is thick and laminated, and com-
posed of structures which take a transverse or circular direction ; hence it is

brittle and easily cut through when a ligature

is applied. In the small arteries it is wholly

composed of smooth muscular fibres ; in arte-

ries of medium size, as the external and inter-

nal carotid, brachial, crural, and popliteal, of a

mixture of smooth muscular and elastic tissue

;

and in the large arteries, as the aorta, com-

mon carotids and iliacs, chiefly of elastic tissue.

The smooth muscular tissue is the only compo-

nent structure of the middle coat of small arte-

ries; in which there are two or three laminae,

the fibres about -g^^Q of an inch in diame-

ter being arranged in rings; in smaller arte-

ries there is but one muscular lamina, the

elements of the fibres being shorter and in

proportion as the arteries are more and more
minute, becoming reduced to the earliest de-

velopmental form, namely, short elliptic cells

with oblong nuclei ; ultimately they are com-
pletely lost. In arteries of medium size,

elastic fibres are superadded to the muscular
fibres, the latter predominating for awhile, and
in the large arteries the smooth muscular fibres

arc reduced to their cellular form and gradu-

ally diminished in number and importance,

until they exist as' mere rudimentary elements

Smooth muscular fibrk cells
from the middle coat of the ar-
TERY: 1, from the popliteal; 2, from a

twig of the anterior tibial, half a line in

diameter, a, a, elongated or rod-like

nucleus. The middle cell (b) has been
rendered transparent by immersion in

vinegar. Magnified 350 times ; after

Kolliker.

scattered among the layers of elastic tissue, of

which the middle coat of large arteries is principally composed. The elastic tissue
is absent altogether in the middle coat of small arteries, but makes its appear-
ance in arteries of medium size as fine fibres disposed in a network of wide
meshes. In the larger kind of medium-sized arteries, the elastic network is min-
gled with areolar tissue, and a tendency to the alternation of these tissues begins
to be apparent; furthermore, in some of the largest of the medium arteries the
elastic tissue is found, in parts of the vessel, to occupy the whole thickness of the
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Fig. 206.

Network of coarse elastic tissue from the

MIDDLE COAT OP THE PULMONARY ARTERY of the

horse; the fibres are pierced with circular openings.

Macjnified 350 times; after Kolliker.

Elastic membrane of the
FENESTRATED KIND, from the mid-

dle coat of the carotid artery of tho

horse. Magnified 360 times ; after

Kolliker.

middle coat, thus leading upwards to the large vessels in which the elastic tissue

is the chief constituent. While thus encroaching as it were on the structure of

the middle coat of arteries, the elastic tissue presents a corresponding series of

transitional forms; at first it exists as fine fibres disposed singly or in a fine net-

work with open meshes; then the fibres become larger and the meshes closer;

and interlaced so as to form a fibrous membrane with narrow meshes; next hy

the increase of breadth of their fibres and their intimate union or fusion, a homo-
geneous membrane is formed, in which the meshes appear as simple perforations

(fenestrated membrane). In medium-sized arteries the elastic tissue forms a

single layer, lying exteriorly to the muscular fibres in the largest arteries of this

class; it is mingled with areolar tissue, and exhibits a tendency to become lami-

nated, the laminge alternating with similar layers of areolar tissue. In the large

arteries this is the common character of the middle coat; the elastic tissue is

laminated, and between the laminae are strata of areolar and muscular tissue.

The presence of elastic tissue as a chief constituent of the middle coat of arteries,

gives them a yellow color, while those arteries in which the muscular tissue is

abundant have a reddish tint. In the aorta, the laminse of the middle coat are

forty or fifty in number.

The internal coat [tunica intima,] is the thinnest of the three, and easily

broken in the .vansverse direction ; it is composed of

two layers, an internal layer or epitlieliitvi, and an ex-

ternal elastic viemhrane, which is either homogeneous
or made up of elastic elements, disposed in a longitudi-

nal direction. In the middle-sized and large arteries

there is a third and intermediate layer, consisting of an

imperfect areolar tissue provided with a network of

elastic tissue, and presenting in certain situations a

peculiar structure which has received the name of

striped lamellse. The epithelium is composed of slender

fusiform cells with elongated nuclei, lying parallel with

the axis of the vessel ; they are more lengthened in the

small than in the large arteries, and in those of the

smallest calibre are only distinguishable by their nuclei.

The elastic layer is a thin, homogeneous membrane of

the fenestrated kind, perforated with minute oblong

openings having a direction parallel with the axis of the

vessel. It is folded into longitudinal rugse when the vessel is empty, and
nscomes extremely delicate and is finally lost in the minute vessels. . Exteriorl;^

Fig. 207.

"Epithelial cells of
bloodvessels; «, b, from

a vein ; e, from an artery.

Magnified 350 times;

after Kolliker.

H
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Jais layer assumes a reticulated character, and is made up of a longitudinal net.-

work of elastic fibres. The intermediate layer o^ the internal coat, found only in

the larger arteries, is lamellated and composed of elements which have a longitu-

dinal direction. The striped lamellae are situated in this layer, and consist o^

clear lamellae, sometimes striped, sometimes nucleated, and sometimes homoge-
neous. They lie immediately beneath the epithelium, and when nucleated bear

so close a resemblance to that layer, as to have been regarded as a metamor-

phosed epithelium ; when homogeneous their nearest analogue is elastic mem-
brane, to which tissue they appear to belong. In the internal coat of certain arte-

ries, as of the axillary and popliteal, Kolliker has found smooth muscular fibres.

In taking a summary survey of the constituent tissues of the three coats of

arteries in their order of succession from without inwards, it will be seen that

the external coat consists of areolar and elastic tissue; the middle coat of smooth

muscular fibre, areolar and elastic tissue, and the internal coat of elastic tissue

and epithelium.

Capillaries or capillary vessels have only one coat, which is thin, transpa-

rent, and structureless; resembling, in this respect, cell-membrane and the sar-

colemma of muscular fibre ; in approaching the arteries and veins this coat

becomes somewhat thicker, and is finally lost in the

elastic membrane of the internal coat of the arteries,

and in that of the middle coat of the veins. The in-

creasing thickness of the coat of capillaries causes a

distinction of these vessels mto fine and coarse, and
the latter gradually augmenting in size and complexity

of structure, become the transitional vessels. On the

inner surface of capillaries, and dispersed at short

distances, are oblong nuclei; the nuclei become placed

nearer together in the coarse capillaries and transi-

tional vessels, and in the arteries and veins constitute

the epithelial. layer of the internal coat. In distribu-

tion, capillary vessels form plexuses by their frequent

communication with each other; and these plexuses

present considerable variety in the closeness of their

meshes and the number and size of the vessels.

They are most abundant and largest in the lungs,

liver, kidneys, and other secreting glands, also in the

skin and mucous membrane, where a secreting func-

tion has to be performed ; and least abundant and
smallest in the muscles, nerves, organs of sense, serous

membranes and tendons, where nutrition only has to

be accomplished. In the bones the capillaries are

large, but the plexuses scanty.

The arteries, in their distribution through the body
are included in a loose areolo-fibrous investment,

which separates them from surrounding tissues, and is

called a sheath. Around the principal vessels the

sheath is an important structure; it is composed of

areolar tissue, intermingled with aponeurotic fibres,

and is continuous with the fasciae of the region in

which the arteries are situated, as with the thoracic

and cervical fascia in the neck, transversalis and iliac

fascia, fascia lata in the thigh, &c. The sheath of

the arteries contains also their accompanying veins, and sometimes a nerve.

The coats of arteries are supplied with blood like other organs of the body,

their vessels proceed from the neighboring small branches, and are named lusfi

TRANSITIOIf OP A MINUTE

AETERY INTO CAPILLART

vessels; . from tie brain:

after Kolliker. 1. Minute ar-

tery. 2. Transitional capil-

lary. 3, 3. Coarse capillaries

with thick coat, represented

by adouble contourline. 4, -1.

Fine capillaries, with single

contour. The nuclei arc seen

widely scattered in 4 an i 3 -

more closely congregated in

2; and still more so in 1;

where they form an epithe-

thelium. a. The transverse

elongated nuclei of muscular

cells; the incipient muscular

coat of the artery.



286 AORTA,

vasorum. The vasa vasorum or vasa nutritia are distributed in the exterual

coat, some few making their way among the external layers of the middle coat.

They are met with even on the smallest arteries, and form a rich capillary net-

work with rounded meshes. The small veins which return the blood from the

capillaries, open into the companion veins of the artery. The nerves, like the

vasa vasorum, are found only in the external coat, and are wanting altogether in

many arteries, as in those of the cerebral and spinal substance, the choroid mem-
brane of the ovum, the placenta, and also in the arteries of some muscles, glands,

and membranes.

In the consideration of the arteries, we shall first describe the aorta, and the

branches of that trunk with their subdivisions, which together constitute the

efferent portion of the systemic circulation ; and then the pulmonary artery as

the efiferent trunk of the pulmonary circulation.

AORTA.

The Aorta arises from the base of the left ventricle, at the middle of the root

of the heart, and presents at its commencement an enlargement (bulbus aortse)

caused by three dilatations of the walls of the vessel, the sinus aortici (sinus

Valsalvae) and corresponding with the three semilunar valves. It ascends at

first forwards and to the right, then curves backwards and to the left, and
descends on the left side of the vertebral column to the fourth lumbar vertebra.

Hence it is divided into the arch and descending aorta.

The Arch of the aorta (arcus aortee), commencing at a point corresponding

with the articulation of the cartilage of the fourth rib with the sternum on the

left side, crosses behind and near the sternum to a point corresponding with the

upper border of the articulation of the second rib with the sternum on the right

side. It then curves backwards and to the left, and descends to the left side of

the body of the thii'd dorsal vertebra, and at the lower border of the latter ver-

tebra becomes the thoracic aorta.

The first or ascending portion of the arch (aorta ascendens), a little more than

two inches in length, is almost wholly contained within the pericardium. It is

crossed in front by the pulmonary artery; on its left side it has the left auriclii

and pulmonary artery : on its right the right auricle and superior vena cava; and

behind the right pulmonary artery and veins.

The second or transverse portion of the arch is crossed in front by the left

phrenic nerve, left nervus superficialis cordis, left inferior cardiac of the pneumo-
gastric, and left pneumogastric nerve. Behind it is in relation with the trachea,

oesophagus, thoracic duct, nerves to the deep cardiac plexus, and left recurrent

nerve. Above it gives off the arteria innominata, left carotid and left subclavian

artery, and supports the left vena innominata; and below is in relation with the

superficial cardiac plexus, bifurcation of the pulmonary artery, cord of the ductus

arteriosus, left bronchus, and left recurrent nerve.

The third or descending portion of the arch lies against the third dorsal ver-

tebra, and is partially covered by the left pleura.

Aorta descendens.— The descending aorta is subdivided in correspondence

with the two great cavities of the trunk, into the thoracic and abdominal aorta.

Aorta thoracica.— The thoracic aorta commencing at the lower border and

left side of the third dorsal vertebra curves gently towards the right as it descends,

and as it passes through the aortic opening of the diaphragm lies on the middle

line of the vertebral column.

It is in relation behind, with the vertebral column and lesser vena azygos; in

front, with the oesophagus and right pneumogastric nerve ; to the left side, with

the pleura ; and to the right with the thoracic duct.
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Aorta ahdommalis. — The abdominal aorta enters the abdomen through the

aortic opening of the diaphragm, and between the two pillars of that muscle. Tn

The large vessels op the root op the heart and LrNcs. 1. Ascending aorta; the

numeral is placed on the dilatation known as the sinus quartus vel maximus Valsalvee.

2. Transverse portion of the arch. 3. Thoracic portion of the descending aorta. 4. Arteria

innominata, dividing into, 5, the right common carotid, which again divides at 6, into the

external and internal carotid; and 7, the right subclavian artery. 8. Axillary arter3'" Hs

extent is designated by a dotted line. 9. Brachial artery. 10. Right pneumogastric '^erve

running by the side of the common carotid in front of the right subclavian artery, and behind

the root of the right lung. 11. Left common carotid, having on its outer side the left pneu-

mogastric nerve, which crosses the arch of the aorta, and as it reaches its lower border gives

off the left recurrent nerve. 12. Left subclavian artery becoming axillary and brachial in

its course, like the artery of the opposite side, 13. Trunk of the pulmonary artery con-

nected to the concavity of the arch of the aorta by a fibrous cord, the remains of the ductus

arteriosus. 14. Left pulmonary artery. 15. Right pulmonary artery. 16. Trachea. 17.

Right bronchus. 18. Left bronchus. 19, 19. Pulmonary veins. 17, 15, 19, on the right

side, and 14, 18, 19, on the left, constitute the roots of the corresponding lungs, and the rela-

tive position of the vessels is preserved. 20 Bronchial arteries. 21, 21. Intercostal arte-

ries; the branches from the front of the aorta above and below the number 3 are pericardiac

and oesophageal.

its course downwards, it lies on the vertebral column to the left of the middle

line, and terminates on the fourth lumbar vertebra, by dividing into the two

common iliac arteries. It is crossed in front by the left renal vein, pancreas,

transverse duodenum, and mesentery, and is in relation behind with the thoracic

due, receptaculum chyli, and left lumbar veins. On its left side is situated the

left semilunar ganglion, supra-renal capsule, and sympathetic nerve; on its right,

the inferior vena cava, right semilunar ganglion, and commencement of the vena

azygos.
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Plan of the Relations of the Abdominal Aorta.

In Front.

Left renal vein,

Pancreas,

Transverse duodenum,
Mesentery,
Aortic plexus.

Right Side.

Vena cava.

Right semilunar gan-
glion.

Vena azygos.

Abdominal Aorta.

Left Side.

Left semilunar gan-

glion,

Left supra-renal cap-

sule,

Sympathetic nerve.

Behind.

Thoracic duct,

Receptaculum chyli,

Left lumbar veins.

Branches.
follows :—

The branches of the aorta arranged ii a tabular form, are as

Arch

ascending portion, Coronary, right and left.

transverse portion.

Thoracic aorta

Abdominal aorta

.

Arteria innominata,

Left carotid, I

Left subclavian.

Pericardiac,

Bronchial,

Esophageal,

Intercostal, t

Phrenic.

C Gastric,

Cosliac axis < Hepatic, S

(_ Splenic.
''

Supra-renal,

Kenal,

Superior mesenteric,

Spermatic,

Inferior mesenteric, 5

Lumbar,
Sacra media.

Common iliacs. "^

Right carotid,

Bight subclavian.

The CORONARY ARTERIES (cardiacse) arise from the aortic sinuses at the

commencement of the ascending portion of the arch of the aorta, immediately

above the free margin of the semilunar valves..

The left coronary (cororiaria cordis sinistra) passes forwards, between the pul-

monary artery and left appendix auriculse, and divides into two branches; on(?

of which (posterior) winds around the base of the left ventricle in the auriculo-

ventricular groove, and inosculates with the right coronary, forming an arterial

circle around the base of the heart; the other (anterior) passes along the groove

of union of the two ventricles, on the anterior aspect of the heart, to its apex,

where it anastomoses with the right coronary. The left coronary artery supplies

the left auricle and anterior surface of both vf-ntricles.

The right coronary (coronaria cordis dcxtra) passes forwards, between the

root of the pulmonary artery and the right auricle, and winds along the auriculo-

ventricular groove, to the posterior longitudinal furrow; it then descends along
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the posterior aspect of the heart to its apex, and inosculates with the left coro-

nary. It is distributed to the right auricle and ventricle, and posterior surface

of both ventricles, and sends a large branch along the sharp margin of the right

ventricle to the apex of the heart.

ARTERIA INNOMINATA.

The Arteria innominata [brachio-cephalic artery] (fig. 209, *) is the first and
largest artery given off by the arch of the aorta. It is an inch and a half in

length, and ascends obliquely towards the right sterno-clavicular articulation,

where it divides into the right carotid and right subclavian artery.

Relations.— It is in relation, in front, with the left vena innominata, ster-

num, and origin of the sterno-hyoid and sterno-thyroid muscle; behind, with the

trachea and right pneumogastric nerve; to the right with the right vena innomi-
nata and pleura ; to the left, With, the left common carotid artery and remains
of the thymus gland.

Plan of the Relations of the Arteria Innominata.

In Front.

Left vena innominata,
Sternum,
Sterno-hyoideus,

. Sterno-thyroideus.

Right Side.

Eight \ena innominata.
Pleura.

Left Side.

Left carotid,

Remains of thymus.

Behind.

Trachea,

Right pneumogastric nerve.

The arteria innominata occasionally gives ofi" a small branch, which ascends

along the middle of the trachea to the thyroid gland. This branch was described

by Neubauer, as the thyroidea ima (lowest thyroid artery), and Dr. Harrison

names it the middle thyroid artery. A knowledge of its existence is important

in performing the operation of tracheotomy.

COMMON CAROTID ARTERIES.

The common carotid arteries (carotis communis vel primitiva; xapa, the head)

arise, the right from the bifurcation of the arteria innominata opposite the right

sterno-clavicular articulation, the left from the arch of the aorta. It follows,

therefore, that the right carotid is shorter than the left ; it is also more anterior;

and, in consequence of proceeding from a branch instead of from the main trunk,

is larger than its fellow.

The Right common carotid artery, (fig. 209, s) ascends the neck perpendicu-

larly by the side of the trachea and larynx, from behind the right sterno-clavic-

ular articulation to a level with the upper border of the thyroid cartilage, where
it divides into the external carotid and internal carotid.

The Left common carotid (fig. 209, n) passes somewhat obliquely outwards

from the arch of the aorta to the side of the neck, and thence upwards by the

side of the trachea and oesophagus to a level with the upper border of the thyroid

cartilage, where it divides like the right common carotid into the external carotid

and internal carotid.

Relations.— The common carotid artery, in the neck, is inclosed in a fibrous

19
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sheath, which also contains the internal jugular vein, lying to the outer side of

the artery, and the pneumogastric nerve, which lies between and behind both.

The sheath rests on the vertebral column, having interposed the sympathetic

nerve and anterior muscles of the vertebral column, namely, longus colli and

rectus anticus major; and being crossed behind by the inferior thyroid artery

and recurrent laryngeal nerve. To the inner side of the carotid is the trachea,

recurrent laryngeal nerve, and larynx; to its outer side, and inclosed in its

sheath, the jugular vein and pneumogastric nerve; and in front, the sterno-thy-

roid, sterno-hyoid, sterno-mastoid, omo-hyoid, and platysma muscles, and the

descendens noni nerve. The left common carotid, in addition to the relations

just enumerated, which are common to both, is crossed near its commencement
by the left vena innominata, and supports the remains of the thymus gland ; it

lies on the trachea; then gets to its side, and is in relation with the oesophagus

and thoracic duet : to facilitate the study of these relations, I have arranged

them in a tabular form.

Plan of the Relations of the Common Carotid Artery.

In Front.

Platysma,
Descendens noni nerve,

Orao-hyoideus,

Sterno-mastoideus^
Sterno-hyoideus,

Sterno-thyroideus.

Externally.

Internal jugular vein,

Pneumogastric nerve.

Common
Carotid Artery.

Inter7iaU.y,

Trachea,

Larynx,
Recurrent laryngeal

nerve.

Behind.

Longus colli.

Rectus anticus major,

Sympathetic nerve,

Inferior thyroid artery,

Recurrent laryngeal nerve.

Additional Relations of the Left Common Carotid.

In Front. Behind. Internally. Externally.

Arteria innominata, Pleura.Left vena innominata

Remains of thymus.

Trachea,

Thoracic duct. (Esophagus.

EXTERNAL CAROTID ARTERY.

The External carotid artery (carotis externa) ascends nearly perpendicularly

from opposite the upper border of the thyroid cartilage, to the space between the

neck of the lower jaw and meatus auditorius, where it divides into two terminal

branches, temporal and internal maxillary.

Relations.— In front it is crossed by the posterior belly of the digastricus.

stylo-hyoideus, and platysma myoides ; by the hypoglossal nerve near its origin

;

higher up it is situated in the substance of the parotid gland, and has in front

ihe facial nerve and temporo-maxillary vein. Behind, it is separated from the

internal carotid by the stylo-pharyngeus and stylo-glossus muscle, glosso-pharyn-

2eal nerve, and part of the parotid gland.
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Plan of the Relations of the External Carotid Artery.

In Front.

Platysma,
Digastricus,

Stylo-hyoideus,

Hypoglossal nerve,

Facial nerve,

Temporo-maxillary
vein.

Parotid gland,

External

Carotid Artery.

Behind.

Stylo-pharyngeus,
Stylo-glossus,

Glosso-pharyngeal
nei've.

Parotid gland.

Branches.— The branches of the external carotid, ten in number, may be
arranged into three groups, anterior, posterior, and ascending. They are as

follows :
—

Anterior.

Superior thyroid, ^-

Lingual, 3
Facial, i :

• Posterior.

Sterno-mastoid,

Occipital, H-

Posterior auricular.

Ascending.

Ascending pharyngeal, j. Temporal, '

Parotidean, Internal maxillary.

The anterior branches arise from the commencement of the external carotid

within a short distance of each other. The lingual and facial bifurcate, not

unfrequcntly, from a common trunk.

Fig. 210!

Carotid arteries with the branches op the external carotid. 1. Common carotia.

2. External carotid. 3. Internal carotid. 4. Carotid foramen in the petrous portion of the

temporal bone. 5. Superior thyroid artery. 6. Lingual artery. 7. Facial artery. 8. Sterno-

mastoid artery. 9. Occipital. 10. Posterior auricular. 12. Internal maxillary. 13. Tem-
poral. 14. Ascending pharyngeal artery.
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The Superior thyroid artery (thyroidea superior) the first of the branches

of the external carotid, arises from that trunk just below the great cornu of the

OS hyoides, and curves downwards to the thyroid gland. It is distributed by

several large branches (rami thyroidei) to the anterior part of the gland, and

anastomoses with its fellow of the opposite side, and with the inferior thyroid

arteries. In its course it passes beneath the omo-hyoid, sterno-thyroid, and

sterno-hyoid muscle.

Branches.— Hyoid, Inferior laryngeal,

Superior laryngeal, Muscular.

The Hyoid hranch passes forwards beneath the thyro-hyoideus, and is distrib-

uted to the depressor muscles of the os hyoides near their insertion.

The Superior laryngeal (laryngea superior) pierces the thyro-hyoidean mem
brane, in company with the superior laryngeal nerve, and supplies the mucous
membrane and muscles of the larynx, sending a branch upwards to the

epiglottis.

The Inferior laryngeal (crico-thyroidea) is a small branch which crosses the

crico-thyroidean membrane along the lower border of the thyroid cartilage. It

sends branches through that membrane to supply the mucous lining of the

larynx, and inosculates with its fellow of the opposite side.

The Iliiscular branches (rami musculares) are distributed to the depressor

muscles of the os hyoides and larynx. One of these branches crosses the sheath

of the common carotid to the under surface of the sterno-mastoid muscle.

The Lingual artery (lingualis) ascends obliquely from its origin ; it tlieo

passes forwards parallel with the great cornu of the os hyoides ; thirdly, it ascends

to the under surface of the tongue;, and fourthly, runs forwards in a serpentine

direction to its tip, under the name of ranine artery (profunda linguge), where it

terminates by inosculating with its fellow of the opposite side.

Belations.— T\\e first part of its course rests on the middle constrictor muscle

of the pharynx, being covered in by the tendon of the digastricus and the stylo-

hyoid muscle; the second is situated between the middle constrictor and hyo-

glossus muscle, the latter separating it from the hypoglossal nerve ; in the third

part of its course it lies between the hyo-glossus and genic-hyo-glossus ; and in

the fourth (ranine), rests on the lingualis to the tip of the tongue.

Branches.— Hyoid, Dorsalis linguae, Sublingual.

The Hyoid branch (hyoidea) runs along the upper border of the os hyoides,

and is distributed to the elevator muscles of the os hyoides near their insertion,

inosculating with its fellow of the opposite side.

The Dorsalis lingvse ascends along the posterior border of the hyo-glossus

muscle to the dorsum of the tongue, and is distributed to the tongue, fauces, and

epiglottis ; anastomosing with its fellow of the opposite side.

The Sublingual branch (sublingualis) runs forwards on the genio-hyo-glossus

muscle, and is distributed to the sublingual gland and muscles of the tongue. It

is situated between the mylo-hyoideus and genio-hyo-glossus, generally accompa-

nies Wharton's duct for a part of its course, and sends a branch to the frsenum

linguae. The latter branch affords the considerable hemorrhage which sometimes

''ollows the old operation of snipping the fraenum in children.

Facial artery.— The facial artery (maxillaris externa; labialis) arises

immediately above the lingual and a little above the great cornu of the os hyoides,

and passes forwards to the submaxillary gland, in which it lies imbedded. It

then curves around the body of the lower jaw, close to the anterior inferior angle

of the masseter muscle, ascends to the angle of the mouth, and thence to the angle

'>f the eye, where it is named, angular artery. The facial artery is tortuous in its
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course over the bucciDator muscle, to accommodate itself to the movements of

the jaws.

Relations.— Below the jaw it passes beneath the digastricus and stylo-hyoid

muscle ; on the body of the lower jaw it is covered by the platysma myoides, and

at the angle of the mouth by the depressor anguli oris and zygomatic muscles.

It rests on the submaxillary gland, lower jaw, buccinator, orbicularis oris, levatoi

anpuli oris, levator labii superioris proprius, and levator labii superioris algeque

nasi.

Its tranches may be grouped into those which are given oif below the jaw, and

those on the face; they mayOoe thus arranged :
—

Below the Jaio. On the Face,

Inferior palatine, Buccal,

Tonsillar, Inferior laMal,

Submaxillary, Inferior coronary,

Submental, Superior coronary,

Muscular. Lateralis nasi.

The Inferior palatine branch (palatina ascendens; pharyngo-palatina) ascends

between the stylo-glossus and stylo-pharyngeus muscle, to be distributed to the

tonsil and soft palate, and anastomose with the descending palatine branch of the

internal maxillary artery.

The Tonsillar branch (tonsillaris) ascends by the side of the pharynx, and
pierces the superior constrictor muscle to be distributed to the tonsil.

The Suhmaxillary (submaxillares) are four or five branches which supply the

submaxillary gland.

The Suhmental branch (submentalis) runs forwards on the mylo-hyoid muscle,

under cover of the body of the lower jaw, and anastomoses with branches of the

sublingual and inferior dental artery.

The Muscular brandies (musculares) are distributed to the masseter, pterygoi-

deus internus, digastricus, and stylo-hyoideus.

The Buccal branches (buccales), eight or ten in number, are given off upon
the face, and are distributed to the buccinator, masseter, muscles of the upper

hp, orbicularis palpebrarum, and integument of the cheek. They anastomose

with the buccal branch of the internal maxillary, the transverse facial, and infra-

orbital.

The Inferior labial branch (labiaiis inferior) passes forwards beneath the

depressor anguli oris muscle, and is distributed to the muscles of the lower lip,

inosculating with the labial branch of the inferior dental, and the inferior

coronary.

The Inferior coronary branch (coronaria labii inferioris) is given oft at the

angle of the mouth, and passes inwards near the edge of the lower lip, lying

between the orbicularis and mucous membrane ; it inosculates with its fellow of

the opposite side.

The Superior coronary branch (coronaria labii superioris), arising close to, or

in common with the preceding, takes its course in the same manner along the

upper lip, inosculating with its fellow of the opposite side. At the middle of the

lip it sends a small branch upwards to the septum of the nose (arteria septi).

The Lateral nasal branch (nasalis lateralis vel externa) is given off near the

ala nasi, and passes beneath the levator labii superioris alaeque nasi, to be dis-

tributed to the nose. It inosculates with the nasal branch of the ophthalmic
artery.

The Inosculations of the facial artery are numerous, namely, with the sublin-

gual branch of the lingual, ascending pharyngeal artery, descending palatine

artery, inferior dental at its escape from the mental foramen, infraorbital at the
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infraorbital foramen, transverse facial on the side of the face, and nasal and

frontal branch of the ophthalmic artery at the angle of the eye.

The fticial artery is subject to variety in length; it not unfrequently terminates

at the angle of the nose or mouth, and is rarely symmetrical on both sides of

the face.

The Sterno-mastoid artery turns downwards from its origin, to be distri-

buted to the sterno-mastoid muscle, and lymphatic glands of the neck ; sometimes

there are two branches.

The Occipital artery (occipitalis), smaller than the anterior branches,

passes backwards behind the parotid gland and beneath the posterior belly of the

digastricus, trachelo-mastoideus, and sterno-mastoideus to the occipital groove in

the mastoid portion of the temporal bone. It then ascends between the splenius

and complexus, pierces the trapezius, and is distributed to the back of the head

(ramus occipitalis), anastomosing with the opposite occipital, posterior auricular,

and temporal artery. The hypoglossal nerve curves around this artery opposite

the angle of the jaw and near its origin from the external carotid.

Branches.— It gives oflF several muscular branches (cervicales) to the sterno-

mastoideus, digastricus, stylo-hyoideus, and deep muscles in its course, a small

branch to the external ear, and two larger branches, inferior meningeal and

princeps cervicis.

The Inferior meningeal ascends by the side of the internal jugular vein, and

passes through the foramen lacerum posterius, to be distributed to the dura

mater.

The Arteria princeps cervicis (cervicalis profundus superior) is a large and
irregular branch. It descends the neck between the complexus and semi-spi-

nalis colli, and inosculates with the cervicalis profunda of the subclavian and with

branches of the vertebral. This branch is the means of establishing an important

sollateral circulation between the branches of the carotid and subclavian, after

.igature of the common carotid artery.

The Posterior auricular artery (auricularis posterior) arises from the

external carotid, above the level of the digastricus and stylo-hyoideus muscle, and
ascends by the side of the styloid process and behind the parotid gland, to the

back part of the concha. It is distributed by two branches, to the extei-nal ear,

ramus auricularis, and side of the head, ramus occipitalis, anastomosing with

the occipital and temporal artery ; some of its branches pass through fissures in

the fibro-cartilage, to reach the anterior surface of the pinna. The anterior

auricular arteries are branches of the temporal.

Branches.— The posterior auricular gives off a branch to the digastricus

muscle, and several branches to the parotid gland j it then gives off the stylo-mas-

toidea, which enters the stylo-mastoid foramen to be distributed to the aquse-

ductus Fallopii, labyrinth, mastoid cells, and tympanum; a twig accompanies the

chorda tympani under the name of tympanica superior.

The Ascending pharyngeal artery (pharyngea ascendens), the smallest

of the branches of the external carotid, arises from that trunk near its origin, and
ascends between the internal carotid and side of the pharynx to the base of the

skull, where it divides into two branches; m,eningeal (meningea posterior),

which enters the foramen lacerum posterius, to be distributed to the dura mater;
and pharyngeal. It supplies the pharynx, tonsils, soft palate, and Eustachian

tube.

The Parotidean arteries (parotidege) are four or five large branches which

fere given off from the external carotid whilst in the parotid gland. They are
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distributed to the structure of the gland, their terminal branches reaching the

integument of the side of the face, and masseter muscle (rami masseterici

posteriores).

The Temporal artery (temporalis) is one of the two terminal branches of

the external carotid. It ascends over the root of the zygoma ; and, at about an

inch and a half above the zygomatic arch, divides into an anterior and posterior

temporal branch. The anterior temporal (temporalis superficialis anterior, vel

frontalis) is distributed over the front of the temple and arch of the skull, and

anastomoses with the opposite anterior temporal, and with the supraorbital and

frontal artery. The jjostei-ior temporal (temporalis superficialis posterior, vel

occipitalis) curves upwards and backwards, and inosculates with its fellow of the

opposite side, with the posterior auricular and occipital artery.

The trunk of the temporal artery is covered by the parotid gland and attrahens

aurem muscle, and rests on the temporal fagcia.

The Branches of the temporal artery are, some small offsets to the parotid

gland and articulation of the lower jaw, and the following :

Anterior auricular, Transversa faciei,

Orbital, Middle temporal.

The Anterior auricular branches (auriculares anteriores), two in number, aro

distributed to the anterior portion of the pinna.

The Orbital branch (zygomatico-orbitalis ; supraorbitalis externa) passes for-

wards immediately above the zygoma, between the two layers of the temporal

fascia, and inosculates beneath the orbicularis palpebrarum with the lachrymal

branch of the ophthalmic artery.

The Transversa faciei arises from the temporal immediately below the zygoma,

and runs transversely across the face, resting on the masseter muscle, and lying

parallel with and a little above Stenon's duct. It anastomoses with the facial

and infraorbital artery.

The Middle temporal branch (temporalis media) passes through an opening in

the temporal fascia immediately above the zygoma, and supplies the temporal

muscle inosculating with the deep temporal arteries.

The Internal maxillary artery (maxillaris interna), the other terminal

branch of the external carotid, has next to be examined.

Dissection — The internal maxillary artery passes inwards behind the neck

.of the lower jaw to the deep structures in the face; we require, therefore, to

remove several parts for the purpose of seeing it completely. To obtain a good

, view of the vessel, the zygoma should be sawn across in front of the external ear,

land the malar bone near the orbit. Turn down the zygomatic arch with the

[masseter muscle. In doing this, a small artery and nerve will be seen crossing

'the sigmoid notch of the lower jaw, to enter the masseter muscle (masseteric).

I Cut away the tendon of the temporal muscle from its insertion into the coronoid
' process, and turn it upwards towards its origin ; some vessels will be seen enter-

ing its under surface ; these are the deep temporal. Then saw the ramus of the

jaw across its middle, and dislocate it from its articulation with the temporal

bone. Be careful in doing this to carry the blade of the knife close to the bone,

lest any branches of nerves should be injured. Next raise this portion of bone,

and with it the external pterygoid muscle. The artery, together with the deep

branches of ihe inferior maxillary nerve, will be seen lying on the pterygoid

muscles. These are to be carefully freed from fat and cellular tissue, and then

examined.

The internal maxillary artery commences in the substance of the parotid gland,

opposite the meatus auditorius externus; it passes in the first instance horizon-

tally forwards behind the neck of the lower jaw; next, curves around the lower
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border of the external pterygoid muscle near its insertion, and ascends obliquely

forwards upon the outer side of that muscle ; it then passes inwards between the

two heads of the external pterygoid, and enters the spheno-maxillary fossa.

Occasionally it takes its course between the two pterygoid muscles, without

[Fig. 211.

Internal srAxiLLARY artery.—1. The external carotid artery. 3, 4. The two terminal

branches of the external carotid. 3. The temporal artery ; and 4. The internal maxillary,

the first or maxillanj jyovtion of its course; the limit of this portion is marked by an

arrow. 5. The second, or pterygoid portion, of the artery; the limits are bounded by the

arrows. 6. The third, or spheno-mnicillary portion. The branches of the maxillary portion

are, 7. A tympanic branch. 8. The arteria meningea media or magna. 9. The arteria

meningea parva. 10. The inferior dental artery. The branches of the second portion are

wholly muscular, the ascending ones being distributed to the temporal, and the descending

to the four other muscles of the inter-maxillary region, viz., the two pterygoids, the mas-

seter and buccinator. The branches of the spheno-maxillary portion of the artery are,

11. The superior dental artery. 12. The infraorbital artery. 13. The superior palatine.

14. The spheno-palatine or nasal. 15. The pterygo-palatine. 16. The Vidian. * The
remarkable bend which the third portion of the artery makes as it turns inwards to enter

the spheno-maxillary fossa.]

appearing on the outer surface of the external pterygoid. For the purposes of

description it admits of division into three portions : maxillary, pterygoid, and

spheno-maxillary.

Relations.— The maxillari/ portion is situated between the neck of the jaw
and the internal lateral ligament and inferior dental nerve, and lies parallel with

the auriculo-temporal nerve; the pterygoid portion between the external ptery-

goid muscle, and the masseter and temporal muscle. The spheno-maxillary

portion lies between the two heads of the external pterygoid muscle, and, in the

spheno-maxillary fossa, is in relation with Meckel's ganglion.

Branches.—Maxillary Portion.

Tympanic,
Inferior dental,

Arteria meningea media,

Arteria meningea parva.

Pterygoid Portion.

Deep temporal.

Pterygoid,

Masseteric,

Buccal.

Spheno-maxillary Portion.

Superior dental, Spheno-palatine,

Infraorbital, Superior palatine,

Pterygo-palatine, Vidian.

The Tympanic branch (arteria cavi tympani) passes into the tympanum

A
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througli the fissura Glaseri, and is distributed to the laxator tympani, and mem-
brana tympani; on the hitter it inosculates with the stylo-niastoid, a branch of

the posterior auricular artery.

The Inferior dental (maxillaris vel alveolaris inferior) descends to the dental

foramen, and enters the canal of the lower jaw in company with the inferior

dental nerve. Opposite the bicuspid teeth it divides into two branches, one of

which is continued onwards within the bone as far as the symphysis, to supply'^J-

the incisor teeth ; while the other, rnentalis, escapes with the nerve at the

mental foramen, and anastomoses with the inferior labial and submental branch

of the facial. It supplies the alveoli (rami alveolares) and teeth of the lower

jaw, sending small branches along the canals in their roots. At the inferior

dental foramen, it gives off a mylo-hyoid branch, which accompanies the mylo-

byoidean nerve.

The Arteria meningea media [or magna] ascends behind the temporo-maxil-

lary articulation to the foxaniCQ^spinosuni in the spinous process of the sphenoid

bone, and entering the cranium, divides into an anterior and a posterior branch.

The anterior hranch crosses the greater ala of the sphenoid to the groove or

canal in the anterior inferior angle of the parietal bone, and divides into branches

which ramify on the external surface of the dura mater, and anastomose with

corresponding branches from the opposite side. The posterior branch crosses the

squamous portion of the temporal bone, to the posterior part of the dura mater

and cranium.

The branches of the arteria meningea media are distributed chiefly to. the

bones of the skull ; in the middle fossa it sends a small petrosal branch through

the hiatus Fallopii to the facial nerve, and branches to the Grasserian ganglion.

The Meningea 2^arva is a small branch which ascends to the foramen ovale,

and passes into the skull to be distributed to the Grasserian ganglion and dura

mater. It gives oflT a twig to the nasal fossae and soft palate.

The Muscidar branches (musculares) are distributed, as their names imply, to

the five muscles of the maxillary region; the tem'poral branches (temporales

profiindre) are two in number; they inosculate with the middle temporal. The
pterygoid branches are distributed to the two muscles of that name. The mas-
seteric artery passes outwards, behind the tendon of the temporal muscle and
over the sigmoid notch, to the masseter muscle. The buccal branch, arising

opposite the anterior part of the pterygoid muscle, passes downwards with the

buccal nerve to the buccinator muscle. It inosculates with the facial and trans-

verse facial artery.

The Superior dental artery (supramaxillaris vel alveolaris superior) is given

off from the internal maxillary, just as that vessel is about to make its ttiru

inwards to reach the spheno-maxillary fossa. It descends on the tuberosity of

the superior maxillary bone, and sends its branches through several small fora-

mina to supply the posterior teeth of the upper jaw, and the antrum. The terminal

branches are continued forwards on the alveolar process, to be distributed to the

gums and sockets of the teeth.

The Infraorbitalis appears, from its size, to be the proper continuation of the

artery. It runs along the infraorbital canal with the superior maxillary nerve,

sending branches upwards into the orbit, and downwards, through canals in the

bone, to supply the mucous membrane of the antrum and the teeth of the upper
jaw, and emerges on the face at the infraorbital foramen. The branch which
supplies the incisor teeth is the anterior dental artery : on the face the infra-

orbital inosculates with the facial and transverse facial artery.

The Pterygo-palatine (pharyngea suprema vel descendens) is a small branch
which passes backwards through the pterygo-palatine canal, and supplies the

mucous membrane of the posterior part of the nares, upper part of the pharynx,
Eustachian tube, and sphenoidal cells.

The Spheno-palatine, or posterior nasal (nasalis posterior; spheno-palatina),
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enters the superior meatus of the nose through the spheno-palatine forameta, in

company with the nasal filaments of Meckel's ganglion, and divides into two
branches ; one branch, arteria septi, is distributed to the mucous membrane of

the septum, and inosculates in the anterior palatine canal with the terminal branch

of the descending palatine; the other, n asalts posterior externa, supplies the mucous
membrane of the lateral wall of the nares, antrum, and sphenoid and ethmoid cells.

The Superior or descending palatine artery (palatina superior vel descendens)

descends along the posterior palatine canal, in company with the palatine

branches of Meckel's ganglion, to the posterior palatine foramen ; it then bends

forwards, lying in a groove of the bone, and is distributed to the palate. While
in the posterior palatine canal it sends several twigs backwards through the small

postei'ior palatine foramina to supply the soft palate ; anteriorly it distributes a

branch, palatina anterior^ to the anterior palatine canal, which reaches the nares

and inosculates with the arteria septi.

The Vidian or pterygoid branch passes backwards along the pterygoid canal,

and is distributed to the sheath of the Vidian nerve, the Eustachian tube, and

mucous membrane of the upper part of the pharynx.

INTERNAL CAROTID ARTERY.

The internal carotid artery (carotis interna) curves slightly outwards from the

bifurcation of the common carotid, and ascends nearly perpendicularly by the

side of the pharynx, to the carotid foramen in the petrous portion of the tem-

poral bone. It next passes inwards, along the carotid (i2ins\, forwards by the

side of the sella turcica, and iipivards by the anterior clinoid process, where it

pierces the dura mater, and divides into three terminal branches. The course of

this artery is remarkable for the number of angular curves which it forms ; one

or two of these flexures are sometimes seen in the cervical portion, near the base

of the skull; and, by the side of the sella turcica, it resembles the italic letter s,

placed horizontally.

Belations.— In consideration of its connexions, the artery is divisible into a

cervical, petrous, cavernous, and cerebral portion.

The Cervical portion is in relation jws^erzor/y with the rectus anticus major,

superior cervical ganglion of the sympathetic, and pharyngeal and superior laryn-

geal nerve which cross behind it. Internally it is in relation with the side of the

pharynx, tonsil, and ascending pharyngeal artery. Externally with the internal

jugular vein, glosso-pharyngeal, pneumogastric, and hypoglossal nerve ; and in

front with the stylo-glossus and stylo-pharyngeus muscle, stylo-hyoid ligament,

glosso-pharyngeal nerve, and parotid gland.

Plan of the Relations of the Cervical Portion of the Internal Carotid Artery.

In Front.

Parotid gland,

Stylo-glossus,

Stylo-pharyngeus,

Stylo-hyoid ligament,

Glosso-pharyngeal nerve.

Internally.

Pharynx,
Tonsil,

Ascending pharyngeal
artery.

Internal

Carotid Artery.

Externally.

Internal jugular vein,

Glosso-pharyngeal,
Pneumogastric,

Hypoglossal nerve

Behind.

Pharyngeal nerve,

Superior laryngeal nerve,

Superior cervical ganglion,

Rectus anticus major.
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The Petrous portt'on is separated from the bony wall of the carotid canal by a

periosteal lining derived from the dura mater; it is in relation with the carotid

plexus, and is covered in by the Gasserian ganglion.

The Cavernous portion is situated in the cavernous sinus, and is in relation

by its inner side with the lining membrane of the sinus, and by its outer side

with the third, fourth, ophthalmic, and sixth nerve.

The Cerebral ]yoTtion of the artery is inclosed in a sheath of the arachnoid, and

is in relation with the optic nerve. At its point of division it is situated in the

fissure of Sylvius.

Branches.— The cervical portion of the internal carotid gives off no branches :

from the other portions are derived the following :
—

Tympanic, Anterior cerebral,

n,^,^!^^^^ f Arteriae receptaculi, Middle cerebral,

r Ophthalmic, . Posterior communicating,

Choroidea anterior.

The Tympanic is a small branch given off in the carotid canal ; it enters the

lympanum and inosculates with the tympanic branch of the internal maxillary,

^and with the stylo-mastoid artery.

The Arterise receptaculi anterior and posterior are two small branches given

loff in the cavernous sinus and distributed to the parts contaimd in the sinus, to

fche Gasserian ganglion, and dura mater; one of the twigs distrjbuted to the latter

is the anterior meningeal artery.

The Ophthalmic artery (ophthalmica) arises from the internal carotid, just as

that vessel pierces the dura mater, and enters the orbit through the foramen opti-

mum, lying externally to the optic nerve. It then crosses the optic nerve to the

iner wall of the orbit, and runs along the lower border of the superior oblique

luscle, to the inner angle of the eye, where it divides into two terminal branches,

Icontal and nasal.

Branches.— The branches of the ophthalmic artery, ten in number, may be
rranged into two groups: first, those distributed to the orbit and surrounding

|arts; and, secondly, those which supply the muscles and globe of the eye.

|hey are—
First Group. Second Group.

Lachrymal, Muscular,— anterior ciliary.

Supraorbital, Ciliary, short and long,

Posterior ethmoidal. Centralis retinae.

Anterior ethmoidal,

Palpebral,

Frontal,

Nasal.

LThe Lachrymal (lachrymalis) is the first branch of the ophthalmic artery.
'

is usually given off immediately before that artery enters the optic foramen.
It follows the course of the lachrymal nerve, above the upper border of the

external rectus muscle, and is distributed to the lachrymal gland. The small

branches which escape from the gland supply the conjunctiva and upper eyelid.

The lachrymal artery gives off a malar branch which passes through the malar
bone into the temporal fossa, and inosculates with the deep temporal arteries,

while some of its branches become subcutaneous on the cheek, and anastomose
with the transversa faciei.

The Supraorbital artery (supraorbitalis) follows the course of the frontal

nerve, resting on the levator palpebree muscle ; it passes through the supraorbital

foramen, and divides into a superficial and deep branch, which are distributed to
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the muscles and integument of the forehead and to the pericranium. At the

Bupraorbital foramen it sends a branch inwards to the diploe.

The Ethmoidal arteries (ethmoidales), jjos^erio/- and anterior, pass through

the ethmoidal foramina, and are distributed to the falx cerebri and to the eth-

moidal cells and nasal fossae. The latter accompanies the nasal nerve, and sends

a branch to the frontal sinus.

The Palpebral arteries (palpebrales), stipei-ior and inferior, are given off from

,

the ophthalmic, near the inner angle of the orbit; they encircle the eyelids,

forming a superior and an inferior arch (arcus tarseus superior et inferior) near

the borders of the lids, between the orbicularis palpebrarum and tarsal cartilage.

At the outer angle of the eyelids, the superior palpebral inosculates with thei

orbital branch of the temporal artery. The inferior palpebral artery sends a

branch to the nasal duct.

The Frontal artery (frontalis), one of the terminal branches of the ophthalmic,}

emerges from the orbit at its inner angle, and ascends along the middle of thej

forehead. It is distributed to the integument, muscles, and pericranium.

The Nasal artery (nasalis vel dorsalis nasi), the other terminal branch of the!

ophthalmic, passes out of the orbit above the tendo oculi, and divides into twc

branches ; one of which (angularis') inosculates with the angular artery, whiU
the other, dorsalis nasi, runs along the ridge of the nose, and is distributed tol

the integument of that organ. The nasal artery sends a small branch to thej

lachrymal sac.

The Muscular branches (rami musculares), usually two in number, superior^

and inferior, supply the muscles of the orbit ; and at the anterior part of thei

globe of the eye give off the anterior ciliary arteries, which pierce the scleroticJ

near its margin of connexion with the cornea, and are distributed to the iris. Itl

is the congestion of these vessels that gives rise to the vascular zone around thei

cornea in iritis.

The Ciliary arteries (ciliares) are divisible into three groups, short, long, audj

anterior.

The short ciliary (ciliares posticae breves), from ten to fifteen in numberJ
pierce the sclerotic around the entrance of the optic nerve, and supply the cho-j

roid coat and ciliary processes. The long ciliary (ciliares posticae longas), twc

in number, pierce the sclerotic at opposite sides of the globe of the eye, and pass

forwards between it and the choroid, to the iris. They form an arterial circle

around the circumference of the iris by inosculating with each other, and fromi

this circle branches are given off which ramify in the substance of the iris, and

form a second circle around the pupil. The anterior ciliary (ciliares anteriores),

six to twelve in number, are branches of the muscular arteries; they terminate in

the great arterial circle of the iris.

The Centralis retinse artery pierces the optic nerve obliquely, and passes for-

wards in the centre of its cylinder to the retina, where it divides into branches,

which ramify in the inner layer of that membrane. It supplies the retina, hya-

loid membrane, and zonula ciliarisj and, by means of a branch sent forwards

through the centre of the vitreous humour in a tubular sheath of the hyaloid

membrane, the capsule of the lens.

The Anterior cerebral artery (cerebri anterior vel corporis callosi) [Fig. 212,]
passes forwards in the great longitudinal fissure between the two hemispheres of

the brain ; then curves backwards along the corpus callosum to its posterior

extremity. It gives branches to the olfactory and optic nerves, to the under

surface of the anterior lobes, the third ventricle, corpus callosum, and inner sur-

face of the hemispheres. The two anterior cerebral arteries are connected soon

after their origin by a short anastomosing trunk, the anterior communicating

irfcry r^ommunicans anterior).
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The Middle cerebral artery (cerebri media vel fossoB Sylvii), larger than the

precedinc;, passes outwards along the fissure of Sylvius, and divides into three

principal branches, which supply the anterior and middle lobes of the brain,

and the island of Reil. Near its origin it gives oif the numerous small

branches which enter the substantia perforata, to be distributed to the corpus

striatum.

The Posterior communicating artery (communicans posterior), variable in

size, sometimes double, and sometimes altogether wanting, passes backwards and

inosculates with the posterior cerebral, a branch of the basilar artery. Occasion-

ally it is so large as to take the place of the posterior cerebral artery.

The Clioroidea anterior is a small branch which is given oiF from the internal

carotid, near the origin of the posterior communicating artery, and passes

beneath the edge of the middle lobe of the brain to enter the descending cornu

of the lateral ventricle. It is distributed to the choroid plexus, and to the walls

of the middle cornu.

SUBCLAVIANARTERY,

The Subclavian artery (subclavia) [Fig. 213] on the right side, arises from

the arteria innominata, opposite the sterno-clavicular articulation ; on the left,

from the arch of the aorta. The right is consequently shorter than the left, and
situated nearer the anterior wall of the chest ; it is also somewhat greater in

diameter, from being a branch of a branch, in place of a division from the main

trunk.

The course of the subclavian artery is divisible, for the sake of precision and

surgical observation, into three portions. The first portion of the right and left

arteries differs in its course and relations in correspondence with the dissimilarity

of origin above referred to. The other two portions arc alike on both sides.

T\iQ first portion, on the right side, ascends obliquely outwards to the inner

border of the scalenus anticus. On the left side it ascends perpendicularly to

the inner border of that muscle. The second portion curves outwards behind

the scalenus anticus; the tliird portion passes downwards and outwards beneath

the clavicle, to the lower border of the first rib, where it becomes the axillary

artery.

Relations ^\\Q first portion, on the right side, is is relation, m front, with

the internal jugular and vertebral vein, and is crossed by the pneumogastric

nerve, phrenic nerve, and one or two branches of the sympathetic. Behind and
beneath it is invested by the pletira, is crossed by the right recurrent laryngeal

nerve, and is in relation further back with the sympathetic nerve, longus colli

muscle, and transverse process of the seventh cervical vertebra. 'Yh.Q first por-
tion on the left side is in relation in front with the pleura, internal jugular vein,

vena innominata, and pneumogastric and phrenic nerve (which lie parallel to it).

To its inner side is the left carotid artery, trachea, oesophagus, and thoracic duct;
to its outer side the pleura ; and behind, the oesophagus, thoracic duct, longus

colli, and vertebral column.

Plan of the Relations of the First Portion of the Right Sidjclavian Artery
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Flan of the Relations of the First Fortion of the Left Subclavian Artery,

In Front.
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Internal jugular vein,
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Left carotid artery,
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Oesophagus,

Thoracic duct.

Left Subclavian Artery.
Oicter Side.
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Behind.

. (Esophagus,
Thoracic duct,

Longus colli.

Vertebral column.

The second portion of the artery has the scalenus anticus in front; the scaJe-

nus medius and two lower nerves of the brachial plexus behind ; the upper

nerves of the plexus above, and the pleura below. The scalenus anticus separates

it from the phrenic nerve and subclavian vein, which latter is rather below the

level of the artery.

The third portion of the artery is situated in the subclavian triangle, and is

more superficial than the rest. Ixx front it is covered by the integument, pla-

tysma, and deep fascia, and crossed by the supra-clavicular nerves. Lower down
it is crossed by the supra-scapular artery and vein, and gets behind the subcla-

vius muscle and clavicle. Behind, it has the scalenus medius; above, the

brachial plexus ; and below, the first rib and subclavian vein.

Plan of the Relations of the Third Fortion of the Subclavian Artery.
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Behind.
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First rib.

Subclavian vein.

Branches.— The branches of the subclavian artery are four, and sometimes

five in number. Three are given off by the first portion of the artery; one, the

superior intercostal, by the second portion; when a fifth artery exists, it arises

Prom the third portion, and is the supra-scapular.
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In a tabular form the branches are as follows

:

Vertebral,

Internal mammary,
r Inferior thyroid,

Thyroid axis •< Supra-scapular,

(_ Transversa colli.

Superior intercostal, — Cervicalis profunda.

The Vertebral artery (vertebralis), the first and largest of the branches

of the subclavian artery, arises from the posterior aspect of that trunk ; it ascends

through the foramina in the transverse processes of all the cervical vertebrae,

excepting the last; then winds backwards around the articulating process of the

atlas; and, piercing the dura mater, enters the skull through the foramen mag-
num. The two arteries unite at the lower border of the pons Varolii, to form

the basilar artery. In the foramina of the transverse processes of the vertebrae

the artery lies in front of the cervical nerves, and, on the left side, it is crossed by
the thoracic duct.

Dr. John Davy ' has observed, that when the vertebral arteries differ in size,

the left is generally the larger ; thus in ninety-eight cases he found the left ver-

tebral the larger twenty-six times, and the right only eight. In the same
number of cases he found a small band stretching across the cylinder of the

basilar artery, near the junction of the two vertebral arteries, seventeen times;

and, in a few instances, a small communicating trunk between the two vertebral

arteries previously to their union. I have several times seen this communicating
branch.

The Basilar artery (basilaris, meso-cephalica), so named from its position

at the base of the brain, runs forwards in the groove on the mid-line of the pons
Varolii, and at the anterior border of the pons divides into four ultimate branches,

two to either side.

Branches. — The branches of the vertebral and basilar artery are the

following :—
Vertebral. Basilar.

Lateral spinal, Transverse,

Posterior meningeal, Superior cerebellar,

Anterior spinal, Posterior cerebral.

Posterior spinal,

Inferior cerebellar.

The Lateral spinal branches (spinales laterales) enter the intervertebral fora

mina, and taking the course of the roots of the spinal nerves, are distributed to

the spinal cord and vertebrae. Where the vertebral artery curves around the

articular process of the atlas, it gives off several muscular branches (rami muscu-
iares).

The Posterior meningeal (meningea posterior) are one or two small branches

which enter the cranium through the foramen magnum, to be distributed to the

dura mater of the cerebellar fossae, and to the falx cerebelli. One branch,

described by Soemmering, passes into the cranium along the first cervical nerve.

The Anterior spinal (spinalis anterior) is a small branch which unites with its

fellow of the opposite side, on the front of the medulla oblongata. The artery

formed by the union of these two vessels descends along the anterior aspect of the

spinal cord, to which it distributes branches.

The Posterior spinal (spinalis posterior) winds around the medulla oblongata
to the posterior aspect of the cord, and descends on either side to the cauda
equina. It communicates very freely with the spinal branches of the intercostal

' Edinburgh Medical and Surgical Journal, 1839
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and lumbar arteries, and near its origin ser.ds a branch upwards to the fourth

ventricle.

The Inferior cerebellar arteries (cerebelli inferior posterior vel magna) wind
around the upper part of the medulla oblongata to the under surface of the

cerebellum, to which they are distributed. They pass between the filaments of

origin of the hypoglossal nerve in their course, and anastomose with the superioi

cerebellar arteries.

The Transverse branches of the basilar artery supply the pons Varolii, and

adjacent parts of the brain. One of these branches, larger than the rest, passes

along the crus cerebelli to be distributed to the anterior border of the cerebellum

(a. cerebelli inferior, anterior). This artery gives off a small branch, auditiva

interna, which accompanies the facial and auditory nerves into the meatus audi-

torius internus; the auditory branch may be derived directly from the basilar.

The Superior cerebellar arteries (cerebelli superior), two of the terminal

branches of the basilar, wind around the crus cerebri on each side, lying in rela-

FiG. 212.

Circle op Willis. The arteries being symmetrical have references on one side only.

1. Vertebral arteries. 2. Anterior spinal branches uniting to form a single vessel. 3. Pos-

terior spinal artery. 4. Posterior meningeal. 5. Inferior cerebellar. 6. Basilar artery

giving off transverse branches. 7. Superior cerebellar artery. 8. Posterior cerebral.

9. Posterior communicating branch of the internal carotid. 10. Internal carotid artery,

showing its curves within the skull. 11. Ophthalmic artery divided across. 12. Middle cere-

bral artery. 13. Anterior cerebral arteries, connected by, 14, anterior communicating artery.

tion with the fourth nerve, and are distributed to the upper surface of the cere-

bellum inosculating with the inferior cerebellar.

The Posterior cerebral arteries (cerebri posterior vel profunda), the other two

terminal branches of the basilar, wind around the crus cerebri at each side, and

are distributed to the posterior lobes of the cerebrum. They are separated from

the superior cerebellar arteries near their origin, by the third pair of nerves, and

are in close relation with the fourth pair in their course around the crura cerebri
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Anteriorly, near their origin, they give off a tuft of small vessels which enter the

locus perforatus, and they receive the posterior communicating arteries from the

internal carotid. They also send a branch to the velum interpositum and plexus

choroides, choroidea posterioi'.

The communications established between the anterior cerebral arteries in front,

and the internal carotids and posterior cerebral arteries behind, by the communi-
cating arteries, constitute the circle of Willis (circulus arteriosus Willisii). This

remarkable vascular communication at the base of the brain is formed by the

anterior communicating branch, anterior cerebrals, and internal carotid arteries in

front, and by the posterior communicating, posterior cerebrals, and basilar artery

behind.

The Internal mammary artery (mammaria vel thoracica interna) arises

from the under side of the subclavian, and passes down behind the subclavian

vein to the cartilage of the first rib. It then descends by the side of the ster-

num, resting on the cartilages of the ribs, to the sheath of the rectus, where,

under the name of superior epigastric, it terminates by inosculating with the

epigastric branch of the external iliac. As the artery enters the chest it is

crossed by the phrenic nerve ; it then gets under cover of the pleura, and lower

down lies between the triangularis sterni and internal intercostal muscles ; in the

sheath of the rectus it sends branches to the walls of the abdomen.

The Brandies of the internal mammary are,

—

Comes nervi phrenici, Anterior intercostal,

Mediastinal, Perforating,

Pericardiac, Musculo-phrenic.

The Comes ?ien;ip7ireni*ci (phrenica superior), a long and slender brancu given

off by the artery as it enters the chest, descends with the phrenic nerve between

the pleura and pericardium to the diaphragm, to which it is distributed, inoscu-

lating with the musculo-phrenic and abdominal phrenic arteries.

The Mediastinal and Pericardiac branches are small vessels distributed to the

iterior mediastinum, pericardium, and thymus gland (thymicds). Some sternal

inches are sent to supply the sternum and triangularis sterni muscle.

^The Anterior intercostals (intercostales anteriores) supply the intercostal mus-

|s of the front of the chest, and inosculate with the aortic intercostals; to each

ice there are two arteries which run along the borders of the ribs. Besides

jplying the intercostal muscles, they send branches to the pectoral muscles and

immary gland.

The Perforating arteries (mammary) pass forwards to the front of the chest

(rough the first six intercostal spaces ; they then turn outwards, and after

?ing some branches to the front of the sternum, are distributed to the pectoral

Stscles and mammary gland. Those intended for the mammary gland are of

Iger size than the rest.

~?he Mtiscuh-phrenic artery, proceeding from the internal mammary at the

interspace between the sixth and seventh rib, passes downwards and outwards

over the cartilages of the false ribs to the last intercostal space. It pierces the

diaphragm at the attachment of that muscle to the eighth rib, and sends

branches to its muscular structure, and others to the intercostal spaces of the

false ribs.

" The mammary arteries," says Dr. Harrison, " are remarkable for the number
of their inosculations, and for the distant parts of the arterial system which they

serve to connect. They anastomose with each other, and their inosculations with

the thoracic aorta, encircle the thorax. On the parietes of this cavity their

branches connect the axillary and subclavian arteries; on the diaphragm they
form a link in the chain of inosculations between the subclavian artery and
abdominal aorta; and in the parietes of the abdomen they form an anastomosis

20
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most remarkable for the distance between those vessels which it serves to con-

nect; namely, the arteries of the superior and inferior extremities."

The Thyroid axis is a short trunk which arises from the front of the sub-

clavian close to the inner border of the anterior scalenus, and divides almost

immediately into three branches, inferior thyroid, supra-scapular and transversa

colli.

The Inferior thyroid artery (thyroidea inferior) ascends obliquely in a

serpentine course behind the sheath of the carotid vessels, and in front of the

longus colli, to the inferior and posterior part of the thyroid gland, to which it is

distributed. It is in relation with the middle cervical ganglion of the sympa-
thetic, which lies in front of it; and sends branches to the trachea, larynx, and
oesophagus. Near its origin it gives oif the following branch.

The Gervicalis ascendens, a branch of the inferior thyroid, ascends upon the

anterior tubercles of the transverse processes of the cervical vertebrae, lying in

the groove between the scalenus anticus and rectus anticus major. It is dis-

tributed to the deep muscles and glands of the neck, and sends branches through

the intervertebral foramina to supply the spinal cord and its membranes.

The Supra-scapular artery (transversse scapulae; scapularis superior)

passes obliquely outwards behind the clavicle, and over the ligament of the supra-

scapular notch, to the supra-spinatus fossa. It crosses in its course the scalenus

anticus muscle, phrenic nerve, and subclavian artery ; is distributed to the mus-

cles of the dorsum of the scapula, and inosculates with the posterior scapular, and
beneath the acromion process with the dorsal branch of the subscapular artery.

At the supra-scapular notch it sends a large

Fig. 213. branch outwards, which pierces the trape-

zius muscle, and becomes cutaneous at the

tip of the shoulder (acromiaUs). The supra-

scapular artery sometimes arises directly from

the subclavian.

The Transversa colli artery (scapula-

ris posterior) passes transversely across the sub-

clavian triangle at the root of the neck, to the

anterior border of the levator anguli scapulae,

where it divides into two terminal branches,

the cervicalis superficialis and posterior scapu-

lar. In its course it lies above the supra-sca-

pular artery, and crosses the scaleni muscles

and brachial plexus of nerves, often passing

between the latter. At its bifurcation it is

covered in by the edge of the trapezius.

The Cervicalis superficialis artery (cervicalis

posterior), its ascending branch, passes upwards
under cover of the anterior border of the tra-

pezius, and is distributed to the superficial

muscles of the neck and deep cervical glands

The Posterior scapular artery (dorsalis sca-

pulae, Tiedemann), the proper continuation of

the transversa colli, passes backwards to the

superior angle of the scapula, and then descends

along the posterior border of that bone to its

inferior angle, where it inosculates with the subscapular artery. In its course it

lies under cover of the levator anguli scapulas and rhomboidei muscles, distributes

Branches op the eight subcla-

vian ARTERY. 1. Arteria innominata.

2. Right carotid. .3. First portion of

the subclavian. 4. Second portion.

6. Third portion. 6. Vertebral artery.

7. Inferior thyroid. 8. Thyroid axis.

9, Cervicalis ascendens. 10. Cervica-

lis profunda. 11. Transversa colli.

12. Supra-scapular. 1.3. Internal mam-
mary artery. 14. Superior intercostal.
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oranches to them and neighboring muscles, and inosculates with the arteries of

the scapula and branches of the intercostal arteries.

The cervicalis superficialis and posterior scapular artery sometimes arise sepa-

rately, the former from the thyroid axis, the latter from the third portion of the

subclavian. By means of its numerous inosculations the transversa colli artery

maintains an important anastomotic communication between the branches of the

external carotid, subclavian, and axillary arteries.

The Superior intercostal artery (intercostalis suprema) arises from the

upper and back part of the subclavian artery behind the scalenus anticus, and
descending in front of the necks of the first two ribs, sends intercostal branches

to the first two intercostal spaces, and dorsal branches to the muscles and integu-

ment of the back. The artery lies behind the pleura, to the outer side of the

sympathetic nerve, and in the second intercostal space inosculates with the first

aortic intercostal. It gives oif the cervicalis profunda.

The Cervicalis profunda artery (profunda cervieis) arises by a common trunk

with the preceding, or, more properly, is a branch of the superior intercostal,

corresponding with the posterior branch of the other intercostal arteries. It

passes backwards between the transverse processes of the seventh cervical and

first dorsal vertebra, and ascends the back part of the neck, between the complexus

and semi-spiualis colli muscle. It inosculates with the princeps cervieis of the

occipital artery, and with branches of the vertebral.

Varieties of the Sidjclavian Arteries.—Varieties in these arteries are rare; that

which most frequently occurs is the origin of the right subclavian from the left

extremity of the arch of the aorta, below the left subclavian artery. The vessel,

in this case, curves behind the oesophagus and right carotid artery, and some-

times between the oesophagus and trachea, to the upper border of the first rib on

the right side of the chest, where it assumes its ordinary course. In a case of

subclavian aneurism on the right side above the clavicle, which happened during

the summer of 1839, Mr. Liston proceeded to perform the operation of tying the

carotid and subclavian arteries at their point of division from the innominata.

Upon reaching the spot where the bifurcation should have existed, he found that

there was no subclavian artery. With his usual self-possession he continued his

dissection more deeply, towards the vertebral column, and succeeded in securing

the artery. It was ascertained after death, that the arteria innominata was
extremely short, and that the subclavian was given ofi" within the chest from the

posterior aspect of its trunk, and pursued a deep course to the upper margin of

the first rib. In a preparation which was shown me at Heidelberg, some years

since, by Professor Tiedemann, the right subclavian artery arose from the tho-

racic aorta, as low down as the fourth dorsal vertebra, and ascended from that

point to the border of the first rib. Varieties in the branches of the subclavian

are not unfrequent; the most interesting is the origin of the left vertebral from

the arch of the aorta.

axillary artery.

The Axillary artery (axillaris) passes outwards and downwards with a gentle

curve through the axillary space from the lower border of the first rib to the

lower border of the tendons of the latissimus dorsi and teres major, where it

becomes the brachial.

Relations.—After emerging from beneath the margin of the cosio-coracoid

membrane, it is in relation with the axillary vein, which lies at first to the inner

side, and then in front of the artery. Nearthe middle of the axilla it is em-
braced hy the two heads of the median nerve, and covered in by the pectoral

muscles. On the inner or thoracic side it is in relation, first, with the first
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intercostal muscle ; it next rests on the first serration of the serratus magnus

;

and is then separated from the chest by the brachial plexus of nerves. By its

outer or huvieral side it is at first separated from the brachial plexus by a trian-

gular interval of cellular tissue; it next rests against the tendon of the subsca-

pularis muscle ; and thirdly, upon the coraco-brachialis muscle

The relations of the axillary artery may be thus arranged ;
—

In Front.

Pectoralis major,

Pectoralis minor,

Pectoralis major.

Inner or Thoracic Side.

First intercostal musole,

First serration of serra-

tus magnus,

Plexus of nerves.

Outer or Humeral Side.

Plexus of nerves,

Tendon of subsca-

pularis,

Coraco-brachialis.

Branches.— The branches of the Axillary artery are seven in number :
—

Superior thoracic, Subscapular,

Thoracica acromialis. Circumflex anterior.

Long thoracic, Circumflex posterior.

Thoracica alaris,

The superior thoracic and thoracica acromialis are found in the triangular

space above the pectoralis minor. The inferior thoracic and thoracica alaris,

below the pectoralis minor. And the three remaining branches below the lowei

border of the subscapularis.

The Superior thoracic (suprema ; short thoracic), the highest of the branches

of the axillary, and sometimes derived from the next, passes inwards to the chest

in front of the pectoralis minor muscle, and is distributed to the pectoral

Fig. 214.

muscles and walls of the chest,

tuarj arteries

Axillary and brachial artery, with their

BRANCHES. 1. Deltoid. 2. Biceps. 3. Tendi-

nous process given off from the tendon of the bi-

ceps, to the deep fascia of the forearm ; this pro-

cess separates the median basilic vein from the

brachial artery. 4. Outer border of the brachialis

anticus. 5. Supinator longus. 6. Coraco-bra-

chialis. 7. Middle portion of the triceps. 8. Its

inner head. 9. Axillary artery. 10. Brachial

artery ;—a dark bar marks the limit between these

two vessels. 11. Thoracica acromialis artery di-

viding into its three branches : the figure rests on

the coracoid process. 12. The superior and long

thoracic arteries. 13. Serratus magnus muscle.

14. Subscapular artery. The posterior circumflex

and thoracica alaris branches are seen in the figure

between the inferior thoracic and subscapular.

The anterior circumflex is observed between the

two heads of the biceps, crossing the neck of the

humerus. 15. Superior profunda. 16. Inferior

profunda. 17. Anastomotica magna inosculating

inferiorly with the anterior ulnar recurrent.

18. Termination of the superior profunda, inoscu-

lating with the radial recurrent in the interspace

between the brachialis anticus and supinator

longus.

It anastomoses with the intercostal and mam
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The Tlwracica acromialis (thoracica humeraria) is a short trunk which pro-

ceeds from the axillary in the space above the pectoralis minor muscle, and

divides into three sets of branches : pectoral, which are distributed to the pectoral

muscles, serratus magnus, and mammary gland j acromial (r. transversus), which

pass outwards to the acromion, and inosculate with branches of the supra-scapular

artery ; and descending (r. deltoideus), a single branch, which follows the inter-

space between the deltoid and pectoralis major muscle, and is in relation with

the cephalic vein.

The Long thoracic (thoracica inferior; mammaria externa) descends along the

lower border of the pectoralis minor to the side of the chest. It is distributed

to the pectoralis major and minor, serratus magnus, and mammary gland ; inos-

culating with the superior thoracic, intercostal and mammary arteries.

The Thoracica alaris is a small branch distributed to the plexus of nerves and

glands in the axilla. It is frequently wanting; its place being supplied by a

branch derived from one of the other thoracic branches.

The Subscaptdar artery (scapularis inferior), the largest of the branches of the

axillary, runs along the lower border of the subscapularis muscle, to the inferior

angle of the scapula, where it inosculates with the posterior scapular, a branch

from the subclavian. It supplies the muscles of the under surface and inferior

border of the scapula, and the side of the chest. At about an inch and a half

from the axillary, it gives off a large branch, the dorsalis scapulae (circumflexa sca-

pulae), which passes backwards through the triangular space bounded by the teres

minor, teres major, and scapular head of the triceps, and beneath the infra-spinatus

muscle to the dorsum of the scapula, where it is distributed, inosculating with

the supra-scapular and posterior scapular artery.

The Circumflex arteries (circumflexas humeri) wind around the neck of the

humerus. The Anterior, very small, passes beneath the coraco-brachialis and
short head of the biceps, and sends a branch upwards along the bicipital groove

to supply the shoulder joint.

The Posterior circumflex, of larger size, passes backwards through the quad-

rangular space bounded by the teres minor and major, the scapular head of the

triceps, and humerus, and is distributed to the deltoid muscle and shoulder joint.

, Sometimes this artery is a branch of the superior profunda of the brachial. It

then ascends behind the tendon of the teres major, and is distributed to the

deltoid without passing through the quadrangular space.

Varieties of the Axillary Artery.—The most frequent peculiarity of this kind

is the division of the vessel into two trunks of equal size : a muscular trunk,

which gives off some of the ordinary axillary branches and supplies the upper
arm, and a continued trunk, which represents the brachial artery. The next

most frequent variety is the high division of the ulnar which passes down the arm
by the side of the brachial artery, and superficiall}' to the muscles proceeding from
the inner condyle, to its ordinary distribution in the hand. In this course it lies

immediately beneath the deep fascia of the forearm, and may be seen and felt

pulsating beneath the integument. The high division of the radial from the

axillary is rare. In one instance, I saw the axillary artery divide into three

branches of nearly equal size, which passed together down the arm, and at the

bend of the elbow resolved themselves into radial, ulnar, and interosseous. But
the most interesting variety, both in a physiological and surgical sense, is that

described by Dr. Jones Quain, in his " Elements of Anatomy." "I found in

the dissecting-room, a few years ago, a variety not hitherto noticed ; it was at

first taken for the ordinary high division of the ulnar artery. The two vessels

descended from the point of division at the border of the axilla, and lay parallel

with one another in their course through the arm ; but instead of diverging, as

is usual, at the bend of the elbow, they converged, and united so as to form a

ehort trunk, which soon divided again into the radial and ulnar arteries in the
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regular way." Tn a subject dissected by myself, this variety existed in both

arms ; and I Lave seen several instances of a similar kind.

BRACHIAL ARTERY.

The Brachial artery (brachialis; humeraria) passes down the inner side of the

arm, from the lower border of the tendons of the latissimus dorsi and teres major,

to a little below the bend of the elbow, where it divides into the radial and ulnar

artery.

Relations.— In its course downwards, it rests on the triceps, coraco-brachialis,

brachialis anticus, and tendon of the biceps. To its inner side is the internal

cutaneous and ulnar nerve; to the outer side, the coraco-brachialis and biceps;

in front it has the basilic vein, and is crossed by the median nerve. Its rela-

tions, within its sheath, are the venae comites.

Plan of the Relations of the Brachial Artery.

In Front.

Basilic vein,

Deep fascia,

Median nerve.

Inner Side.

Internal cutaneous
nerve,

Ulnar nerve.

Brachial Artery.

Outer Side.

Coraco-brachialis,

Biceps.

Behind.

Short head of triceps,

Coraco-brachialis,

Brachialis anticus,

Tendon of biceps.

The Branches of the brachial artery are, the

Superior profunda,

Inferior profunda.

Anastomotica magna,
Muscular, and Nutrient.

The Superior profunda (brachialis profunda; profunda humeri) arises opposite

the lower border of the tendon of the latissimus dorsi, and winds around the

humerus, between the triceps and the bone, to the space between the brachialis

anticus and supinator longus, where it inosculates with the radial recurrent artery.

It accompanies the musculo-spiral nerve. In its course it gives oif the posterior

articular artery, which descends to the elbow joint, and a more superficial branch,

which descends by the side of the external intermuscular septum and inosculates

with the interosseous articular artery. The inferior muscular branches of the

superior profunda inosculate with the inferior profunda, anastomotica magna and

ulnar recurrent.

The Inferior profunda (coUateralis ulnaris superior) arises from about the

middle of the brachial artery, and descends with the ulnar nerve to the space

between the inner condyle and olecranon, where it inosculates with the posterior

ulnar recurrent. In its course it pierces the intermuscular septum.

The Anastomotica magna (coUateralis ulnaris inferior) is given off nearly at

right angles from the brachial, at about two inches above the joint. It passes

directly inwards upon the brachialis anticus muscle, pierces the intermuscular

septum, and winds around the humerus to inosculate with the superior pro-

funda On the brachialis anticus it divides into two branches, which inosculateulate
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•with tlie anterior and posterior ulnar recurrent arteries and with the inferior

profunda.

The Musciclar hranches are distributed to the muscles in the course of the

artery, namely, coraco-brachialis, biceps, deltoideus, brachialis anticus, and triceps.

The Nutrient branch (nutritia humeri) is given off at about the middle of the

arm, and passes into the medullary foramen near the insertion of the coraco-bra-

chialis muscle.

Varieties of the Brachial Arterr/, — The most frequent peculiarity in the dis-

tribution of branches from this artery is the high division of the radial, vphich

arises generally from about the upper third of the brachial artery, and descends

to its normal position at the bend of the elbow. The ulnar artery sometimes
arises from the brachial at about two inches above the elbow, and pursues either

a superficial or deep course to the wrist ; and, in more than one instance, I have

seen the interosseous artery arise from the brachial a little above the bend of the

elbow. The two profunda arteries occasionally arise by a common trunk, or

there may be two superior profundse.

RADIAL ARTERY.

The Radial arte^-y (radialis), one of the divisions of the brachial, appears,

from its direction, to be the continuation of that trunk. It runs along the radial

side of the forearm, from the bend of the elbow to the wrist; it then turns back-

wards around the base of the thumb, beneath its extensor tendons, and passes

between the two heads of the first dorsal interosseous muscle, into the palm of the

hand. It next crosses the metacarpal bones to the ulnar side of the hand, form-

ing the deep palmar arch, and terminates by inosculating with the superficial

palmar arch.

In the upper half of its course, the radial artery is situated between the supi-

nator longus muscle, by which it is slightly overlapped, and the pronator radii

teres; in the lower half, between the tendons of the supinator longus and flexor

carpi radialis. It rests in succession on the supinator brevis, pronator radii teres,

radial origin of the flexor sublimis, flexor longus pollicis, and pronator quad-

ratus; and is covere-d in by the integument and faseias. At the wrist it lies

against the external lateral ligament and beneath the extensor tendons of the

thumb ; and, in the palm of the hand, beneath the flexor tendons. It is accom-

panied by ven£e comites ; and is in relation with the radial nerve which lies to the

outer side of its middle third.

Plan of the Relations of the Radial Artery in the Forearm.

In Front,

Deep fascia,

Supinator longus.

Inner Side.

Pronator radii teres,

Flexor carpi radialis.

Radial Artery.

Outer Side.

Supinator longus.

Radial nerve (middle

third).

Behind.

Supinator brevis.

Pronator radii teres,

Flexor sublimis digitorum,

Flexor longus pollicis,

Pronator quadratus.

Wrist joint
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The Branches of the radial artery may be arranged into three groups, corre-

sponding with the three regions— forearm, wrist, and hand; they are—

Recurrent radial,

Superficialis volas,

Carpea anterior,

Carpea posterior,

Princeps pollicis,

Eadialis indicis,

Interossese,

Forearm.

Wrist.

Hand.

Muscular.

Metacarpea,

Dorsales pollicis,

Dorsalis indicis.

Perforantes,

Recurrentes.

The Radial recurrent branch (radialis recurrens) is given off immediately

below the elbow; it ascends in the space between the supinator longus and bra-

chialis anticus, sends branches to the muscles arising from the external condyle,

and inosculates with the terminal branches of the superior profunda.

The Muscular branches are distributed to the muscles of the radial border of

the forearm.

The Superjicialis volss (radio-palmaris) is given off by the radial artery while

Fig. 215.

Arteries of the forearm. 1.

Lower part of biceps. 2. Inner

condyle of humerus with the hume-
ral origin of the pronator radii teres

and flexor carpi radialis divided

across. 3. Deep portion of pronator

radii teres. 4. Supinator longus.

6. Flexor longus pollicis. 6. Pro-

nator quadratus. 7. Flexor profun-

dus digitorum. 8. Flexor carpi ul-

naria. 9. Annular ligament with

the tendons passing beneath it into

the palm of the hand; the figure is

placed on the tendon of the palmaris

longus, divided close to its insertion.

10. Brachial artery. 11. Anastomot-

ica magna inosculating superiorly

with the inferior profunda and infe-

riorly with the anterior ulnar recur-

rent. 12. Radial artery. 13. Ra-

dial recurrent inosculating with the

superior profunda. 14. Superficialis

vol£e. 15. Ulnar artery. 16. Super-

ficial palmar arch giving off digital

branches to three fingers and a half.

17. Magna pollicis and radialis in-

dicis. 18. Posterior ulnar recurrent.

19. Anterior interosseous. 20. Pos-

terior interosseous, passing through

the interosseous membrane.

at the wrist. It passes between the fibres of the abductor pollicis muscle, and

inosculates with the termination of the ulnar artery, completing the superficial

A
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palmar arch. This artery is variable in size, being sometimes as large as the

continuation of the radial, at other times a mere muscular twig, or entirely want-

ing ; when of large size it supplies the palmar side of the thumb and radial side

of the index finger.

The Carpea anterior passes inwards along the lower border of the pronator

quadratus, and forms an arch by inosculating with the anterior carpal branch of

the ulnar artery. From this arch twigs are given ofi' to supply the wrist joint.

The Carpea posterior crosses the carpus posteriorly, and inosculates with the

posterior carpal branch of the ulnar artery. Superiorly it inosculates with the

termination of the anterior interosseous artery; inferiorly it gives ofi' dorsal in-

terosseous branches, which anastomose with the perforating branches of the deep

palmar arch, and run forwards upon the dorsal interossei muscles of the third and
fourth metacarpal spaces.

The Metacarpea or first dorsal interosseous branch runs forwards to the meta-

carpal space between the index and middle finger. At the cleft of the fingers it

inosculates with the palmar digital artery, and gives oflF dorsal collateral branches.

It is joined opposite the heads of the interosseous muscle by the perforating

branch from the deep palmar arch.

The Dorsales pollicis are two small branches which run along the sides of the

dorsal aspect of the thumb.
The Dorsalis indicis is a very small branch which runs along the radial border

of the metacarpal bone and phalanges of the index finger.

The Princeps pollicis, the great artery of the thumb, passes along the meta-

Lcarpa] bone of the thumb, between the first dorsal interosseous (abductor indicis)

|and flexor brevis pollicis to the base of the first phalanx; and, between the two
heads of the latter muscle, in the groove of the tendon of the flexor longus, it

divides into two collateral branches for the palmar borders of the thumb.
The Radialis indicis, the digital branch of the radial side of the index finger,

,is directed inwards, between the abductor indicis and flexor brevis and adductor

aoUicis, to the side of the finger, along which it runs, forming its radial collateral

fertery. Near its origin it gives ofi" a small branch (more frequently a direct

[branch of the radial), which inosculates with the superficial palmar arch.

The Interossese palmares, three or four in number, are branches of the deep

[palmar arch; they pass forwards upon the interossei muscles, and inosculate with

jthe digital branches of the superficial arch, opposite the heads of the metacarpal

Ibones.

The Perforantes, three in number, pass directly backwards between the heads
I of the dorsal interossei muscles, and inosculate with the dorsal interosseous

[arteries.

The Recurrent branches of the deep palmar arch pass upwards in front of the

[wrist joint, and inosculate with the arterial arch formed by the anterior carpal

{arteries.

ULNAR ARTERY.

The Ulnar artery (ulnaris ; cubitalis), the other and larger division of the ora-

ichial, crosses the forearm obliquely to the commencement of its middle third; it

I

then runs down the ulnar side of the forearm to the wrist, crosses the annular

:
ligament into the hand, and forms the superficial palmar arch (arcus volaria

'Superficialis), which terminates by inosculating with the superficialis volse.

Relations.— In the upper or oblique portion of its course it lies upon the bra-

chialis anticus and fiexor profundus digitorum, and is covered in by the super-

ficial layer of muscles of the forearm and median nerve. In the second part of

its course, it is placed upon the fiexor profundus and pronator quadratus, lying

between the flexor carpi ulnaris and flexor sublimis digitorum. While crossing

the annular ligament it is protected from injury by a strong tendinous arch.
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thrown over it from the pisiform bone ; and in the palm it rests on the tendons
of the flexor sublimis, being covered in by the palmaris brevis muscle and palmar
fascia. It is accompanied in its course by the vense comites, and is in relation

with the ulnar nerve for the lower two-thirds of its extent; the nerve lying to its

ulnar side.

Plan of the Relations of the Ulnar Artery.

In Front.

Deep fascia,

Superficial layer of muscles,
Median nerve.

In the Hand.

Tendinous arch from the pisiform bone,
Palmaris brevis muscle,

Palmar fascia.

Inner Side.

Flexor carpi ulnaris.

Ulnar nerve (lower

two-thirds).

Ulnar Artery.

Outer Side.

Flexor sublimis digi-

torum.

Behind.

Brachialis anticus,

Flexor profundus digitorum,

Pronator quadratus.

In the Hand.

Annular ligament,

Tendons of the flexor sublimis digitorum.

The Branches of the ulnar artery may be arranged, like those of the radialj

Into three groups

:

Anterior ulnar recurrent,

Posterior ulnar recurrent,

T ^ f Anterior interosseous,
interosseous, s t) . • • *

'
[ Posterior mterosseous,

Muscular.

r Carpea anterior,

I Carpea posterior,

(_ Metacarpea.

Forearm^

Wrist.,

Hand,
Communicating,

Digitales.

The Anterior ulnar recurrent arising immediately below the elbow, ascends in

front of the joint between the pronator radii teres and brachialis anticus; it dis-

tributes branches to the adjacent muscles, and inosculates with the anastomotica

magna and inferior profunda. The two recurrent arteries frequently arise by a

",ommon trunk.

The Posterior ulnar recurrent, larger than the preceding, arises immediately

Delow the elbow joint, and passes backwards beneath the origins of the superficial

A
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layer of muscles j it then ascends between the two heads of the flexor carpi

ulnaris, lying beneath the ulnar nerve, and inosculates with the inferior profunda,

anastomotica magna, and interosseous recurrent.

The Interosseous artery is a short trunk which arises from the ulnar,

opposite the bicipital tuberosity of the radius, and passes backwards to the inter-

osseous membrane, where it divides into the anterior and posterior interosseous

artery.

The Anterior interosseous (interossea interna) passes down the forearm upon
the interosseous membrane, between the flexor profundus digitorum and flexor

longus pollicis, and behind the pronator quadratus ; it then passes through an

opening in the interosseous membrane to the back of the wrist, where it inoscu-

lates with the posterior carpal branches of the radial and ulnar. The anterior

interosseous artery gives off" several muscular branches; nutrient branches to the

radius and ulna; a companion hrancli to the median nerve; and at the upper
border of the pronator quadratus, a small branch, which descends behind that

muscle to inosculate with the anterior carpal arteries. The median artery is

sometimes of large size, and occasionally takes the place of the superficial palmar
arch.

The Posterior interosseous artery (interossea externa
;

perforans suprema)
passes backwards through an opening between the upper part of the interosseous

membrane and the oblique ligament, and descends between the superficial and
deep layer of muscles of the forearm to the back of the wrist, where it inosculates

with the anterior interosseous and posterior carpal branches of the radial and
ulnar. At its upper part it gives off" a recurrent branch, 'posterior interosseous

recurrent, which returns upon the elbow between the anconeus, extensor carpi

ulnaris and supinator brevis, and anastomoses with the posterior terminal branches

of the superior profunda.

The Ilusctdar branches of the ulnar artery are distributed to the muscles of

the ulnar border of the forearm.

The Carpea anterior, a branch of small size, passes outwards upon the front

of the wrist joint, and contributes to form the anterior carpal arch by inoscula-

ting with the anterior carpal branch of the radial artery.

The Carpea posterior, hi^ger than the preceding, passes beneath the tendon

of the flexor carpi ulnaris muscle to the back of the wrist joint, where it inoscu-

lates with the posterior carpal branch of the radial artery, and forms & posterior

carpal arch.

The Iletacarpea, often a branch of the preceding, passes along the inner border

of the metacarpal bone of the little finger, and forms the dorsal collateral branch

of that finger.

The Communicating or deep branch arises close to the annular ligameni., and
dips between the abductor minimi digiti and flexor brevis to inosculate with the

termination of the deep palmar arch. It is accompanied by the deep palmar
braa?h of the ulnar nerve.

The Digital branches, four in number, are given off" from the convexity of the

superficial palmar arch. The first and smallest is distributed to the ulnar side

of the little finger. The other three are short trunks, which divide between the

heads of the metacarpal bones, and form the collateral branch of the radial side

of the little finger, the collateral branches of the ring and middle finger, and the

collateral branch of the ulnar side of the index finger. On the last phalanx, the

collateral arteries communicate and form an arch, from which numerous branches

are given off" to the tip of the finger.

The arteries of the hand are subject to frequent variety of distribution.
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BRANCHES OP THE THORAOIC AORTA.

Pericardiac,

Bronchial,

(Esophageal,

Posterior mediastinal,

Intercostal.

The Pericardiac arteries are a few small and irregular branches distributed to

the pericardium.

The Bronchial arteries, generally three in number, one for the right lung

and two for the left, vary both in size and origin ; the right often proceeding from

a short trunk common to it and one of the left bronchial branches, or from the

first aortic intercostal. They take their course to the back of the root of the

lung, and accompany the ramifications of the bronchial tubes through its sub-

stance
;
giving twigs also to the bronchial glands, oesophagus, and pericardium.

The (Esophageal arteries (oesophageae), five or six in number, arise i'rom

the anterior part of the aorta, and are distributed to the oesophagus, establishing

a chain of anastomoses along that tube : the superior inosculate with the bron

shial arteries, and with oesophageal branches of the inferior thyroid arteries ; tha

inferior with similar branches of the phrenic and gastric arteries.

The Posterior mediastinal arteries are small twigs distributed to the lymphatic

glands and cellular tissue of the posterior mediastinum.

The Intercostal, or posterior intercostal arteries (intercostales inferiores),

arise from the posterior part of the aorta ; they are ten in number at each side,

the first intercostal space being supplied by the superior intercostal artery, a

branch of the subclavian. The right intercostals are longer than the left, on

account of the position of the aorta. They ascend somewhat obliquely from their

origin, and cross the vertebral column behind the thoracic duct, vena azygos

major, and sympathetic nerve, to the intercostal spaces ; the left passing beneath

the superior intercostal vein, vena azygos minor and sympathetic. In the inter-

costal space, or rather on the external intercostal muscle, each artery gives off a

dorsal branch, which passes back between the transverse processes of the verte-

bras, lying internally to the middle costo-transverse ligament, and divides into a

spinal branch, which supplies the spinal cord and vertebrae, and a muscular
branch, distributed to the muscles and integument of the back. The intercostal

artery then comes into relation with its vein and nerve, the former being above,

the latter below, and ascends obliquely to the lower border of the rib, [see note,

p. 101], with which it comes into relation near the angle of the bone. It then

runs along the lower border of the rib, lying between the two planes of intercostal

muscles to the front of the chest, where it inosculates with the superior anterior

intercostal branch of the internal mammary.
Besides the dorsal branch and several small muscular branches, the intercostal

artery, at about the middle of its course, gives off a large inferior branch, which
runs along the upper border of the rib below to the fore part of the chest, and
inosculates with the inferior anterior intercostal branch of the internal mammary.

While between the two planes of intercostal muscles, the intercostal artery is

protected from pressure by little tendinous arches thrown across it and attached

by each extremity to the bone. The upper pair of intercostal arteries inosculate

with the superior intercostals of the subclavian ; the lower intercostals anastomose

with the lumbar and epigastric arteries in the parietes of the abdomen.
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BRANCHES OF THE ABDOMINAL AORTA.

Phrenic,

( Gastric,

Coeliac axis, -^ Hepatic,

( Splenic,

Superior mesenteric,

Spermatic,

Inferior mesenteric,

Supra-renal,

Renal,

Lumbar,
Sacra media.

The Phrenic arteries (phrenicse ; diaphragmaticae) are given oflF (frequently

Dy a common trunk) from the anterior part of the aorta as soon as that vessel

has emerged through the aortic opening. Passing obliquely outwards on the

under surface of the diaphragm, each artery divides into two branches, an inter-

nal hrancli, which runs forwards and inosculates with its fellow of the opposite

side in front of the oesophageal opening; and an external branch, which proceeds

outwards towards the great circumference of the muscle, and sends branches to

the supra-renal capsules. The phrenic arteries inosculate with branches of the

internal mammary, intercostal, epigastric, oesophageal, gastric, hepatic, and supra-

renal arteries. They are not infrequently derived from the coeliac axis, or from
one of its divisions, and sometimes they give origin to the supra-renal arteries.

The Cceliac axis (coeliaca ; xotxia, ventriculus) is the first single trunk given

ofi" by the abdominal aorta. It arises opposite the upper border of the first lumbar
vertebra, is about half an inch in length, and divides into three large branches,

gastric, hepatic, and splenic.

Relations.— The trunk of the coeliac axis has in relation with it, in front the

lesser omentum ; on the right side, the right semilunar ganglion and lobus Spi-

gelii of the liver; on the left side, the left semilunar ganglion and cardiac portion

of the stomach ; and heloio, the upper border of the pancreas and lesser curve of

the stomach. It is completely surrounded by the solar plexus.

The GtASTRIC artery (coronaria ventriculi), the smallest of the three branches
of the coeliac axis, ascends between the two layers of the lesser omentum to the

cardiac orifice of the stomach, then runs along the lesser curvature to the pylorus,

and inosculates with the pyloric branch of the hepatic. It is distributed to the

lower extremity of the oesophagus and lesser curve of the stomach j and anasto-

moses with the oesophageal arteries, vasa brevia of the splenic artery, and pyloric

branch of the hepatic artery.

The Hepatic artery (hepatica) curves forwards, and ascends along the right

border of the lesser omentum to the liver, where it divides into two branches
(right and left), which enter the transverse fissure, and are distributed along the

portal canals to the right and left lobes.' It is in relation, in the right border
of the lesser omentum, with the ductus communis choledochus and portal vein,

and is surrounded by the hepatic plexus of the nerves, and numerous lymphatics

There are sometimes two hepatic arteries, in which case one is derived from the

superior mesenteric.

1 For the mode of distribution of the hepatic artery within the liver, see the " Structura.
Anatomy " of that organ in the Chapter on the Viscera.



318 HEPATIC ARTERY.

The Brandies of the hepatic artery are, the

Pyloric,

^ , J J V f Gastro-epiploica dextra,
G-astro-duodenahs, < -^ 5 j j ^

' [ rancreatico-duodenahs.

Cystic.

The Pyloric hrancJi, given off from the hepatic near the pylorus, is distributed

to the commencement of the duodenum and to the lesser curve of the stomach,

where it inosculates with the gastric artery.

Fig. 216.

Abdominal aorta with its branches. 1. Phrenic arteries. 2. Coeliac axis. 3. Gastric

artery. 4. Hepatic artery, dividing into riglit and left liepatic branches. 5. Splenic artery,

passing outwards to the spleen. 6. Supra-renal artery of the right side. 7. Right renal

artery, longer than the left, passing outwards to the right kidney. 8. Lumbar arteries. 9. Su-

perior mesenteric artery. 10. The two spermatic arteries. 11. Inferior mesenteric artery.

12. Sacra media. 13. Common iliacs. 14. Internal iliac, right side. 15. External iliac.

16. Epigastric artery. 17. Circumflexa ilii. 18. Common femoral artery, dividing into femo-

ralis superficialis and profunda.

The Gastro-duodenaUs artery is a short but large trunk, which descends

behind the pylorus, and divides into two branches, the gastro-epiploica dextra,

and pancreatico-duodenalis. Previously to its division it gives off some inferior

pyloric branches to the small end of the stomach.

The Gastro-ejnploica dextra runs along the great curve of the stomach lying

between the two layers of the great omentum, and inosculates at about its middle

with the gastro-epiploica sinistra, a branch of the splenic artery. It supplies the

greater curve of the stomach and great omentum; hence its name.
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The Pancrcatico-duodenalis curves along the fixed border of the duodenum,
partly concealed by the attachment of the pancreas, and is distributed to tho

Fig. 217.

Branches op the cceliac axis. 1. Liver. 2. Its transverse fissure. 3. Gall-bladder.

4. Stomach. 5. (Esophagus. 6. Pylorus. 7. Duodenum, descending portion. 8. Trans-

verse portion of the duodenum. 9. Pancreas. 10. Spleen. 11. Aorta. 12. Coaliac axis,

13. Gastric artery. 14. Hepatic artery. 15. Its pyloric branch. 16. Gastro-duodenalis.

17. Gastro-epiploica destra. 18. Pancreatico-duodenalis, inosculating with the inferior pan-

creatico-duodenalis. 19. Division of the hepatic artery into right and left branches; the

right giving off the cystic branch. 20. Splenic artery, traced by dotted lines behind the

stomach to the spleen; the figure rests on the aorta. 21. Gastro-epiploica sinistra, inoscu-

lating along the great curvature of the stomach with the gastro-epiploica dextra. 22. Pan-

creatica magna, 23. Vasa brevia to the great end of the stomach, inosculating with the

gastric artery. 24. Superior mesenteric artery, emerging from between the pancreas and

jransverse portion of the duodenum.

pi»Dcreas and duodenum, It inosculates inferiorly with the inferior pancreatioo-

duodenalis and pancreatic branches of the superior mesenteric artery.

The Cystic artery, generally a branch of the right hepatic, is of small size, and

I

ramifies between the coats of the gall-bladder, previously to its distribution to the

mucous membrane.

The Splenic artery (splenica; lienalis), the largest of the three branches

[of the coeliac axis, passes horizontally to the left along the upper border of the

pancreas, and divides into five or six large branches (r. splenici), which enter

the hilum of the spleen, and are distributed to its structure. In its course the

vessel is tortuous and serpentine, frequently making a complete turn upon itself.

It lies in a narrow groove in the upper border of the pancreas, and is accompa-

nied by the splenic vein which lies beneath it, and by the splenic plexus of

nerves.

The Branches of the splenic artery are, the

Pancreaticno parv.-s, Vasa brevia,

Pancreatica magna, Gastro-epiploica sinistra.

The Pancreaticse parvse are numerous small branches distributed to the

pancreas, as the splenic artery runs along its upper border. One of these,
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larger than the rest, follows the course of the pancreatic duct, and is called Pan-
creadca magna.

The Vasa hrevia (gastricas breves) are five or six branches of small size which

pass from the extremity of the splenic artery and its terminal branches, between

the layers of the gastro-splenic omentum, to the great end of the stomach, to which
they are distributed, inosculating with branches of the gastric artery and gastro-

epiploica sinistra.

The Gastro-epiploica sinistra appears to be the continuation of the splenic

artery; it passes forwards from left to right, along the great curve of the

stomach, lying between the layers of the great omentum, and inosculates with

the gastro-epiploica dextra. It is distributed to the greater curve of the stomach

and great omentum.

The Superior mesenteric artery (mesenterica vel mesaraica superior), the

second of the single trunks, and next in size to the coeliac axis, arises from the

aorta immediately below that vessel, and behind the pancreas. It passes for-

wards between the pancreas and transverse duodenum, and descends within the

layers of the mesentery, to the right iliac fossa, where' it terminates, much reduced

in size. In its course it forms a curve, the convexity being to the left, the con-

cavity to the right; is in relation near its commencement with the portal vein;

and is accompanied by two veins, and the superior mesenteric plexus of nerves.

The Branches of the superior mesenteric artery are—

Pancreatico-duodenalis Ileo-colica,

inferior, Colica dextra,

Vasa intestini tenuis, Colica media.

The Pancreatico-duodenalis inferior is a small branch which arises from the

superior mesenteric while behind the pancreas, and curves upwards along the

line of junction of the pancreas and duodenum. It supplies both those organs,

and inosculates with the pancreatico-duodenalis branch of the hepatic.

The Vasa intestini tenuis arise from the convexity of the superior mesenteric

artery. They vary from fifteen to twenty in number, and are distributed to the

small intestine from the duodenum to the termination of the ileum. In their

course between the layers of the mesentery, they form a series of arches by the

inosculation of their larger branches; from these are developed secondary arches,

and from the latter a third series of arches, from which the branches arise which

are distributed to the coats of the intestine. From the middle branches a fourth

and sometimes even a fifth series of arches is produced. By means of these

arches a direct communication is established between all the branches given off

from the convexity of the superior mesenteric artery; the upper branch inoscu-

lates with the inferior pancreatico-duodenalis ; the lower with the ileo-colica.

The lleo-colic artery is the last branch given oS" by the concavity of the supe-

rior mesenteric. It descends to the right iliac fossa, and divides into branches

which communicate and form arches, from which branches are distributed to the

termination of the ileum, caecum, and commencement of the colon. This artery

inosculates on the one hand with the termination of the mesenteric trunk ; on

the other, with the colica dextra.

The Colica dextra arises from about the middle of the concavity of the supe-

rior mesenteric, and passing outwards behind the peritoneum, divides into branches

which form arches, and are distributed to the ascending colon. Its descending

branches inosculate with the ileo-colica, the ascending with the colica media.

The Colica media arises from the upper part of the concavity of the superior

mesenteric, and passes forwards between the layers of the transverse meso-colon,

where it forms arches, and is distributed to the transverse colon. It inosculates

on the right with the colica dextra; on the left, with the colica sinistra, a branch

of the inferior mesenteric artery.
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Fig. 218.

32)

Course and distribution of the superior mesenteric artery. 1. Descending portion

of the duodenum. 2. Transverse portion. 3. Pancreas. 4. Jejunum. 5. Ileum. 6. Cae-

cum and appendix vermiformis. 7. Ascending colon. 8. Transverse colon. 9. Descending

colon. 10. Superior mesenteric artery. 11. Colica media. 12. The branch wliieh inosculates

with the colica sinistra. 13. Pancreatico-duodenalis inferior. 14. Colica dextra. 15. Ileo-

colica. 16, 16. Vasa intestini tenuis.

The Spermatic arteries (spermaticae internse) are two small vessels which

arise from the front of the aorta below the superior mesenteric ; from their origin

each artery passes obliquely outwards, and accompanies the corresponding ureter

along the front of the psoas muscle to the border of the pelvis, where it is in

relation with the external iliac artery. It is then directed outwards to the inter-

nal abdominal ring, and follows the course of the spermatic cord along the sper-

matic canal and through the scrotum to the testicle, to which it is distributed.

The right spermatic artery lies in front of the vena cava, and both vessels are

accompanied by veins and by the spermatic plexuses of nerves.

The spermatic arteries in the female (ovarian) descend into the pelvis and

pass between the two layers of the broad ligaments of the uterus, to be distrib-

uted to the broad ligaments, ovaries, Fallopian tubes, and round ligaments; along

the latter they are continued to the inguinal canal and labium at each side. They
inosculate with the uterine arteries.

The Inferior mesenteric artery (mesenterica inferior), smauer than the

superior, arises from the abdominal aorta, about two inches below the origin of

the latter vessel, and descends between the layers of the left meso-colou, to th«

left iliac fossa, where it divides into three branches:

21

Colica sinistra, Sigmoidea,

Hgemorrhoidalis superior
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The Colica sinistra (superior) is distributed to the descending colon ; it passes

upwards and outwards behind the peritoneum, and divides into two branches, one

Fig. 219.

Branches of the inferior mesenteric artert. 1, 1. The superior mesenteric, and

small intestines turned over to the right side. 2. Caecum and appendix caeci. 3. Ascend-

ing colon. 4. Transverse colon raised upwards. 5. Descending colon. 6. Sigmoid flexure.

7. Rectum. 8. Aorta. 9. Inferior mesenteric artery. 10. Colica sinistra, inosculating with,

11, colica media. 12, 12. Sigmoid branches. 13. Superior hsemorrhoidal artery. 14. Pan-

creas. 15. Descending portion of the duodenum.

of which (ramus anastomotieus) ascends to inosculate with the colica media,

while the other descends to communicate with the sigmoid branch. The inoscu-

lation of the colica sinistra with the colica media is the largest arterial anasto-

mosis in the body.

The Sigmoid artery (colica sinistra inferior) passes obliquely outwards behind

the peritoneum and divides into branches which form arches, and are distributed

to the sigmoid flexure of the colon. The superior branch inosculates with the

colica sinistra, the inferior with the superior haemorrhoidal artery.

The Superior haemorrhoidal artery is the continuation of the inferior mesen-

teric. It crosses the ureter and left common iliac artery, and descending between

the two layers of the meso-rectum, is distributed to the rectum as far as its middle,

anastomosing with the middle and inferior haemorrhoidal arteries.

The Supra-renal (suprarenales ; capsulares) are two small vessels which

arise from the aorta immediately above the renal arteries, and are distributed to

the supra-renal capsules. They are sometimes branches of the phrenic or of the

renal arteries.
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The Renal arteries (renalesj emulgentes) are two large trunts given off

from the sides of the aorta immediately below the superior mesenteric artery; the

ri2;ht is longer than the left, on account of the position of the aorta, and passes

behind the vena cava to the kidney of that side. The left is somewhat higher

than the right. They divide into several large branches previously to entering

the kidney, and ramify very minutely in its vascular portion. The renal arteries

supply several small branches to the supra-renal capsules, and one to the ureter.

The Lumbar arteries (lumbales) correspond with the intercostals in the

chest ; the}"^ are four or five in number at each side, curve around the bodies of

the lumbar vertebrae beneath the psoas muscles, and divide into two branches;

one, dorsal branch, passes backwards between the transverse processes, and is

distributed to the vertebrae and spinal cord and muscles of the back ; the other,

parietal branch, taking its course behind the quadratus lumborum, supplies the

abdominal muscles, and inosculates with branches of the internal mammary and

epigastric artery. The first lumbar artery runs along the lower border of the last

rib; the last, along the crest of the ilium. In passing between the psoas muscle

and the vertebras, they are protected by a series of tendinous arches, which defend

them and the communicating branches of the sympathetic nerve from pressure,

during the action of the muscle.

The Sacra media arises from the posterior part of the aorta at its bifurcation,

and descends along the middle of the anterior surface of the sacrum to the first

piece of the coccys, where it terminates by inosculating with the lateral sacral

arteries. It distributes branches to the rectum and anterior sacral nerves, and

inosculates at either side with the lateral sacral arteries.

Varieties in the Branches of the Abdominal Aorta.—The phrenic arteries are

very rarely both derived from the aorta. One or both may be branches of the

coeliac axis ; one may proceed from the gastric artery, from the renal, or from

the upper lumbar. There are occasionally three or more phrenic arteries. The
coeliac axis is variable in length, and gives off its branches irregularly. There

are sometimes two or even three hepatic arteries, one of which may be derived

from the gastric or from the superior mesenteric. The colica media is sometimes

derived from the hepatic artery. The spermatic arteries are variable both in

origin and number. The right spermatic may be a branch of the renal ; the

left, of the inferior mesenteric. The supra-renal arteries may be derived from

the phrenic or renal arteries. The renal arteries present several varieties in

number ; there may be three or even four on one side, and one only on the other.

When there are several renal arteries on one side, one may arise from the com-

mon iliac artery, from the front of the aorta near its lower part, or from the

internal iliac.

common ILIAC ARTERIES.

The abdominal aorta divides opposite the fourth lumbar vertebra into the two
common iliac arteries. Sometimes the bifurcation takes place as high as the

third, and occasionally as low as the fifth. The common iliac arteries {iliaca

communes vel 'primitivcE) are about two inches in length ; they diverge from the

termination of the aorta, and pass downwards and outwards at each side to the

margin of the pelvis, opposite the sacro-iliac symphysis, where they divide into

the internal and external iliac. In old persons the common iliac arteries are

more or less dilated and curved in their course. The right artery is somewhat
longer than the left, and forms a more obtuse angle with the termination of the

aorta ; the angle of bifurcation is greater in the female than in the male.

Relations.— The relations of the two arteries are different at the two sides of

the body. The right common iliac is in relation in front with the peritoneum,

and is crossed at its bifurcation by the ureter. It is in relation behind with the

two common iliac veins, and externally with the psoas magnus. The left is in
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relation in front with the peritoneum, and is crossed by the rectum and superior

hseuiorrhoidal artery, and, at its bifurcation, by the ureter. It is in relation

behind with the left common iliac vein, and externally with the psoas maguus.

INTERNAL ILIAC ARTERY.

The Iniernal iliac artery (Jliaca interna; liypogastrica^, is a short trunk,

varying in length from an inch to two inches. It descends obliquely for-

wards to a point opposite the upper margin of the great sacro-ischiatic foramen,

where it divides into an anterior and a posterior trunk. In the foetus, the inter-

nal iliac artery under the name oi hypogastric or umbilical is continued onwards

by the side of the fundus of the bladder to near its apex, whence it ascends by

the side of the- linea alba and urachus to the umbilicus, where it becomes the

true umbilical artery. After birth, this artery ceases to be pervious beyond the

side of the bladder, and the obliterated portion is converted into a fibrous cord.

The projection of the two cords on the inner wall of the abdomen causes the

depression at each side, which goes by the name oi peritoneal fossa.

Relations. — This artery rests externally on the sacral plexus and origin of

Fro. 220.

Iliac arteries. 1. Aorta. 2. Left common iliac artery. 3. External iliac. 4. Epi-

gastric artery. 5. Circumflexa ilii. 6. Internal iliac artery. 7. Its anterior trunk. 8. Its

posterior trunk. 9. The pervious portion of the umbilical artery giving off (10) the supe-

rior vesical artery. 11. Internal pudic artery passing behind the spine of the ischium (12)

and lesser sacro-ischiatic ligament. IB. Middle hsemorrhoidal artery. 14. Ischiatic artery,

also passing behind the anterior sacro-ischiatic ligament to escape from the pelvis. 16. Ilio-

lumbar, ascending to inosculate vrith the circumflexa ilii artery (6) and form an arch along

the crest of the ilium. 17. Obturator artery. 18. Lateral sacral. 19. Gluteal artery pass-

ing through the upper part of the great sacro-ischiatic foramen. 20. Sacra media. 21. Right
common iliac artery cut short. 22. Femoral artery.

the pyriformis muscle
;

posteriorly it is in relation with the internal iliac vein,

iiid anteriorly with the ureter.

Branches.— The branches of the anterior trunk are, the

Superior vesical,

Inferior vesical.

Middle haemorrhoidal,

Uterine,

Vaginal,

Obturator,

Ischiatic,

Internal pudic.

The branches of the posterior trunk are, the

Ilio-lumbar, Lateral sacral,

Gluteal.
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Branches of the Anterior Trunh

The Superior vesical arteries are three or four small branches, which proceed

from the pervious portion of the umbilical artery. They are distributed to the

upper and middle part of the bladder. From one of these there passes oif a small

artery, the deferential, which accompanies the vas deferens along the spermatic

cord.

The Inferior vesical, somewhat larger than the preceding, passes down upon

the side of the bladder to its base, and is distributed to that region, the vesiculae

seminales, and prostate gland.

The Middle hcemorrhoidal artery, frequently a branch of the preceding, passes

downwards to the rectum, to which it is distributed, inosculating with the supe-

rior and inferior haemorrhoidal arteries. In the female it distributes branches to

the vagina.

The Uterine artery passes inwards between the layers of the broad ligament

to the neck of the uterus, and ascends in a tortuous course along its lateral bor-

der. It gives branches to the vagina, lower part of the bladder, Fallopian tube

(tuharia'), ovary (ovaria), and round ligament, and inosculates with the sper-

matic or ovarian artery. According, to Weber the ovarian branch of the uterine

is the special artery of the ovary.

The Vaginal artery corresponds in position with the inferior vesical, and is

distributed to the vagina, and neighboring parts of the bladder and rectum.

The Obturator artery (obturatoria ; arising frequently from the posterior

trunk of the internal iliac) passes forwards from the anterior trunk, a little

below the brim of the pelvis, to the upper border of the obturator foramen.

Escaping from the pelvis through a tendinous arch formed by the obturator

membrane, it divides into two branches, internal and external.

. Its branches within the pelvis are : an iliac branch, which supplies the bone
of the iliac fossa, and inosculates with the ilio-lumbar artery; and apubic branch
which is given off close to the obturator foramen, and inosculates with its fellow

of the opposite side, behind the pubes, and with the pubic branch of the epigas-

tric artery.

The internal branch curves inwards around the bony margin of the obturatoi

foramen, and distribute twigs to the obturator and adductor muscles, inosculating

with the internal circumflex artery of the femoral.

The external branch winds around the outer margin of the obturator foramen
to the space between the gemellus inferior and quadratus femoris, where it in-

osculates with the ischiatic artery. In its course it inosculates also with the

internal circumflex, and sends a small branch through the notch in the aceta-

bulum (I'amus acetabuli) to supply the ligamentum teres.

The Ischiatic artery (ischiadica; glutsea inferior) is the larger of the twc
terminal branches of the anterior division of the internal iliac. It passes down-
wards in front of the pyriformis and sacral plexus of nerves, lying internally to

the pudic artery, to the lower part of the great ischiatic foramen, where it escapes

from the pelvis between the inferior border of the pyriformis and coccygeus. It

then descends in the space between the trochanter major and tuberosity of the

ischium in company with the ischiatic nerves, and divides into several branches,

the principal of which are, coccygeal, comes nervi ischiatici, and muscular.

The Coccygeal branch pierces the great sacro-ischiatic ligament, and is dis-

tributed to the coccygeus and levator ani, and to the integument around the

anus and coccyx.

The Comes nervi ischiatici is a slender branch, which accompanies the great

ischiatic nerve extending as far as the lower part of the thigh.

The Musddar branches supply the muscles of the posterior part of the hip

and thigh, and inosculate with the internal and external circumflex arteries,



326 INTERNAL PUDIC ARTERY.

obturator, and superior perforating; some branches are also sent to the hip

joint.

The Internal pudic artery (pudenda interna) the other terminal branch

of the anterior trunk of the internal iliac, descends externally to the ischiatic

artery to the lower part of the great sacro-ischiatic foramen. It emerges from

the pelvis through the great sacro-ischiatic foramen between the lower border

of the pyriformis and coccygeus, crosses the spine of the ischium, and re-enters

the pelvis through the lesser sacro-ischiatic foramen ; in the next place it passes

forwards on the internal obturator muscle to the ramus of the ischium, being

situated at about an inch from the margin of the tuberosity, and bound down
by the obturator fascia ; it then ascends by the side of the ramus of the ischium

and pubes, and near the symphysis pubis pierces the triangular ligament of the

perineum and divides into two terminal branches, arteria corporis cavernosi, and

arteria dorsalis penis.

Branches. — The branches of the internal pudic artery within the pelvis are

several small ramuscules to the levator ani and sacral nerves; and occasionally

a branch which takes the place of the inferior vesical or middle hsemorrhoidal

artery.

The branches given off externally to the pelvis are, the

Inferior hEemorrhoi'dal,

Superficialis perinei,

Transversa perinei,

Arteria corporis bulbosi,

Arteria corporis cavernosi,

Arteria dorsalis penis.

The Inferior hcemorrhoidal arteries (extern £e) are three or four small branches,

given off by the internal pudic while behind the tuberosity of the ischium.

They cross the ischio-rectal fossa, and are distributed to the anus and to the

muscles and integument of the anal region of the perineum.

Arteries op the perineum; on the right side the superficial arteries are seen, on the left

the deep. 1. The penis ; the crus penis of the left side is cut through. 2. Acceleratores uriuifi

muscles, inclosing the bulbous portion of the corpus spongiosum. 3. Erector penis, spread

out upon the crus penis of the right side. 4. Anus, surrounded by the sphincter ani. 5.

Ramus of ischium and pubes. 6. Tuberosity of ischium. 7. Lesser sacro-ischiatic ligament,

attached by its small extremity to the spine of the ischium. 8. Coccyx. 9. Internal pudic

artery, crossing the spine of the ischium, and entering the perineum. 10. Inferior haemor-

rhoidal branches. 11. Superficialis perinei artery, giving off a small branch, transversa

perinei, upon the transversus perinei muscle. 12. The same artery on the left side cut off.

13. Artery of the bulb. 14. The two terminal branches of the internal pudic artery ; one is

seen entering the divided extremity of the crus penis, the artery of the corpus cavernosum;

\he other, dorsalis penis, ascends to the dorsum of the organ.

L
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The Superficial perineal artery (perinaea) is given off near the attachment

of the erus penis ; it pierces the connecting layer of the perineal fascia and tri-

angular ligament, and runs forwards across the transversus perinei muscle, and

along the groove between the accelerator urinae and erector penis to the septum

scroti, upon which it ramifies under the name of arteria septi. It distributeo

branches to the scrotum (scrotales posteriores) and perineum. One of the

latter, larger than the rest, crosses the perineum, resting on the transversus

perinei muscle, and is named the Transversa perinei. There are often two

superficial perineal arteries.

The Artery of the htdb (bulbo-urethralis) is given off from the pudic nearly

opposite the opening for the transmission of the urethra; it passes almost trans-

versely inwards behind the triangular ligament, and pierces that ligament to

enter the corpus spongiosum at its bulbous extremity. It is distributed in the

corpus spongiosum.

The Artery of the corpus cavernosum (profunda penis) pierces the crus penis,

and runs forwards in the interior of the corpus cavernosum, by the side of the

septum pectiuiforme. It ramifies in the parenchyma of the venous structure of

the corpus cavernosum.

The Dorsal artery of the penis (dorsalis penis) ascends between the two crura

and symphysis pubis to the dorsuni penis, and runs forwards through the sus-

pensory ligament, in the groove of the corpus cavernosum, to the glans, distri-

buting branches in its course to the body of the organ and integument.

The Internal pudic artery in the female is smaller than in the male ; its

branches, with their distribution, are, in principle, the same. The superficial

perineal artery supplies the analogue of the lateral half of the scrotum, namely,

the greater labium. The artery of the bulb supplies the commencement of the

vagina; the artery of the corpus cavernosum, the cavernous body of the clitoris,

and the arteria dorsalis. clitoridis, the dorsum of that organ.

Branches of the Posterior Trunh,

The Ilio-LUMBAR artery (ileo-lombalis) ascends beneath the extei'nal iliao

vessels and psoas muscle, to the posterior part of the crest of the ilium, where
it divides into two branches, a lumbar branch which supplies the psoas and
quadratus lumborum, and sends a ramuscule through the fifth intervertebral

foramen to the spinal cord and its membranes ; and an iliac branch (r. trans-

versalis) which crosses the iliac fossa to the crest of the ilium, and inosculates

with the lumbar arteries and circumflexa ilii ; in its course it distributes branches
to the iliacus and abdominal muscles.

The Lateral sacral arteries (sacrales laterales) are generally two in

number on each side, superior and inferior. The superior passes inwards to the

first sacral foramen, and is distributed to the contents of the spinal canal, from
which it escapes by the posterior sacral foramen, and supplies the integument
of the dorsum of the sacrum. The inferior passes down by the side of the ante-

rior sacral foramina to the coccyx ; it first pierces and then rests on the origin

of the pyriformis, and sends twigs into the sacral canal to supply the sacral

nerves. Both arteries inosculate with each other and with the sacra media.
The Gluteal artery (glutgea superior) is the continuation of the posterior

trunk of the internal iliac : it passes backwards between the lumbo-sacral and
first sacral nerve through the upper part of the great sacro-ischiatic foramen
and above the pyriformis muscle, and divides into three branches, superficial,

deep superior, and deep inferior; tvhile within the pelvis it gives off some mus-
cular twigs to the iliacus and pyriformis, and at its escape from the pelvis, a

nutritious artery to the ilium.

The Superficial branch passes backwards between the gluteus maximus and
medius, and is distributed to the gluteus maximus and to the integument of the
gluteal and sacral res-ion.
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The Deep superior branch passes forwards along the superior curved line of

the ilium, between the gluteus raedius and minimus to the anterior supenor

spinous process, where it inosculates with the superficial circumfiexa ilii and

external circumflex of the femoral. There are frequently two arteries occupy-

ing the place of this branch.

The Deep inferior branches, two or three in number, cross the gluteus mini-

mus obliquely to the trochanter major, where they inosculate with branches of

the external circumflex and ischiatic artery, and send branches through the

gluteus minimus to supply the capsule of the hip joint.

Varieties in the Branches of the Internal Iliac.— The most important of the

varieties occurring among these branches is the origin of the dorsal artery of the

penis from the internal iliac or ischiatic. The artery in this case passes forwards

by the side of the prostate gland, and through the upper part of the transverse

ligament of the perineum. It would be endangered in the operation of litho-

tomy. The dorsal artery of the penis is sometimes derived from the obturator,

and sometimes from one of the external pudic arteries. The artery of the bulb,

in its normal course, passes almost transversely inwards to the corpus spongiosum.

Occasionally, however, it is so oblique in direction as to render its division in

lithotomy unavoidable. The obturator artery may be very small or altogether

wanting, its place being supplied by a branch from the external iliac or epi-

gastric.

EXTERNAL ILIAC ARTERY.

The External iliac artery {iliaca externa ; cruralis iliacd), of each side,

passes obliquely downwards along the inner border of the psoas muscle, from

opposite the sacro-iliac symphysis to the femoral arch, where it becomes the

femoral artery.

Relations.—It is in relation in front with the spermatic vessels, peritoneum,

and a thin layer of fascia, derived from the iliac fascia which surrounds the

artery and vein. At its commencement it is crossed by the ureter, and near its

termination by the genital branch of the genito-crural nerve and the circumflexa

ilii vein. Externally it lies against the psoas muscle, from which it is separated

by the iliac fascia; and posteriorly it is in relation with the external iliac vein,

which, at the femoral arch, becomes placed to its inner side. The artery is sur-

rounded by lymphatic vessels and several glands.

Branches. — Besides several small twigs which supply the lymphatic glands

and psoas muscle, the external iliac gives ofi" two branches, the

Epigastric, Circumflexa ilii.

. The Epigastric artery (epigastrica) arises from the front of the external

iliac near Poupart's ligament ; and passing inwards between the. peritoneum and

transversalis fascia, ascends obliquely to the sheath of the rectus. It enters

that sheath near its lower third, passes upwards behind the rectus muscle, to

which it is distributed, and, in the substance of that muscle, inosculates, near

the ensiform cartilage, with the termination (superior epigastric) of the internal

mammary artery. It lies internally to the internal abdominal ring and imme-

diately above the femoral ring, and is crossed near its origin by the vas deferens

in the male, and the round ligament in the female.

The branches of the epigastric artery are,

A cremasteric branch (spermatica externa) which accompanies the spermatic

cord, and after supplying the cremaster muscle inosculates with the spermatic

artery.

A pubic branch which is distributed behind the pubes, and sends a small

branch of communication downwards to the obturator artery.
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Muscxilar branches which pass outwards between the abdominal muscles, and

inosculate with the circumflexa ilii, lumbar, and inferior intercostal arteries.

Superficial branches which pierce the rectus muscle, and are distributed to

the integument of the abdomen.

The epigastric artery forms a prominence of the peritoneum, which divides

the inguinal fossa into an internal and external portion ; it is from the former

that direct inguinal hernia issues, and from the latter, oblique inguinal hernia.

The Circumflexa ilii arises from the outer side of the external iliac, a little

below the epigastric artery. It ascends obliquely along Poupart's ligament, and

curving around the crest of the ilium, inosculates with the ilio-lumbar and infe-

rior lumbar artery. In its course the artery pierces the crural sheath and then

lies between the transversalis muscle and fascia ] near its termination it pierces

the transversalis muscle and becomes placed between it and the internal oblique.

Opposite the anterior superior spinous process of the ilium, it gives off a large

ascending branch, which passes upwards between the internal oblique and trans-

versalis, and divides into numerous branches which supply the abdominal

muscles, and inosculate with the inferior intercostal and the lumbar arteries.

Varieties in the Branches of the External Iliac. — The epigastric artery not

unfrequently ' gives off the obturator, which descends in contact with the exter-

nal iliac vein, to the obturator foramen. In this situation the artery would lie

to the outer side of the femoral ring, and would not be endangered in the

operation of dividing the stricture of femoral hernia. But occasionally the

obturator passes along the free margin cf Gimbernat's ligament in its course to

the obturator foramen, and would completely encircle the neck of the hernial

sac, a position in which it could scarcely escape the knife of the operator. In a

preparation now before me, the branch of communication between the epigastric

nd obturator artery is much enlarged, and takes this dangerous course.

FEMORAL ARTERY.

Emerging from beneath Poupart's ligament, the external iliac artery enters

the thigh and becomes the femoral. The femoral artery (femoralis ; cruralis)

passes down the inner side of the thigh, from Poupart's ligament, at a point

midway between the anterior superior spinous process of the ilium and the

symphysis pubis, to the opening in the adductor magnus, at the junction of the

middle with the inferior third of the thigh, where it becomes the popliteal

artery.

The femoral artery and vein are inclosed in a strong sheath, femoral sheath,

' which is formed for the greater part of its extent by fibrous and areolar tissue,

and by a process of fascia sent inwards from the fascia lata. Near Poupart's

ligament this sheath is much larger (infundibuliform) than the vessels it con-

tains, and is continuous with the transversalis and iliac fascia. If the sheath

be opened at this point, the artery will be seen in contact with the outer wall

of the sheath. The vein lies next the artery, being separated from it by a

fibrous septum, and between the vein and the inner wall of the sheath, and
divided from the vein by another thin fibrous septum, is a triangular interval

(femoral or crural canal), into which the sac is protruded in femoral hernia.

This space is occupied in the normal state of the parts by loose cellular tissue^

' Tlie proportion in which high division of the obturator artery from the epigastric

occurs, is stated to be one in three. In two hundred and fifty subjects examined by Clo-

quet with a view to ascertain how frequently the high division took place, he found the
obturator arising from the epigastric on both sides one hundred and fifty times; on one
side twenty-eight times, and six times it arose from the femoral artery.
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and by lymphatic vessels which pierce the inner wall of the sheath to make
their way to a gland, situated in the femoral or crural ring.

Relatium.—The upper third of the femoral artery is superficial, being covered

only by the integument, inguinal glands, and superficial and deep fascia. The
lower two-thirds are covered by the sartorius muscle. To its outer side

the artery is in relation with the psoas, and vastus internus. Behind, it rests

on the inner border of the psoas ; it is next separated from the pectineus by the

femoral vein, profunda vein and artery, and then lies on the adductor longus to

its termination ; near the lower border of the adductor longus it is placed in an

aponeurotic sheath or canal, formed by an arch of tendinous fibres, thrown from

the border of the adductor longus and the border of the opening in the adductor

mao'nus, to the side of the vastus internus. To its inner side it is in relation

at its upper part with the femoral vein, and lower down with the pectineus,

adductor longus, and sartorius.

Fig. 222.

Anterior and inner aspect of

the thigh, with the femoral ar-
TERY. 1. Lower part of the tendon

of the external oblique muscle; its

inferior margin is Poupart's liga-

ment. 2. External abdominal ring.

3, 3. Upper and lower part of the

sartorius muscle; its middle portion

being removed. 4. Kectus. 5. Vas-

tus internus. 6. Patella. 7. Iliacus

and psoas; the latter being nearest

the artery. 8. Pectineus. 9. Adduc-

tor longus. 10. Tendinous canal for

the femoral artery, formed by the

adductor magnus and vastus inter-

nus. 11. Adductor magnus, 12.

Gracilis. 13. Tendon of the semi-

tendinosus. 14. Femoral artery.

15. Superficial circumflexa ilii ar-

tery, taking its course along the line

of Poupart's ligament, to the crest

of the ilium. 2. Superficial epigas-

tric artery. 16. The two external

pudic arteries, superior and inferior.

17. Profunda artery, giving off, 18,

its external circumflex branch

;

and lower down the three perfo-

rantes. A small bend of the inter-

nal circumflex artery (8) is. seen

behind the inner margin of the

femoral, just below the inferior ex-

ternal pudic artery. 19. The anas-

tomotica magna, descending to the

knee, upon which it ramifies (6)

The immediate relations of the artery are the femoral vein, long saphenous nerve,

find muscular nerve to the vastus internus. The vein at Poupart's ligament

lies to the inner side of the artery; but lower down gets behind it, and inclines

to its outer side. The muscular nerve lies to the outer side, and somewhat upon

the sheath for the lower two-thirds of its extent; and the long saphenous nerve

ip situated within the sheath, and in front of the artery for the same extent.
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Plan of tlie Relations of the Femoral Artery.

In Front.

Fascia lata,

Long saphenous nerve,

Sartorius,

Aponeurotic canal.

Inner Side.

Femoral vein,

Pectineus,

Adductor longuS;

Sartorius.

Femoral Artery.

Outer Side.

Psoas,

Vastus internus.

Behind.

Psoas muscle.

Femoral vein.

Adductor longus.

Branches.—The branches of the Femoral Artery are, the

Superficial circumflexa ilii,

Superficial epigastric,

Superior external pudic,

Inferior external pudic,

i

External circumflex.

Internal circumflex.

Three perforating.

Muscular,

Anastomotica magna.

The Superficial circumflexa ilii artery (circumflexa ilii externa) arises from
'the femoral immediately below Poupart's ligament, and passes obliquely outwards

S'towards the crest of the ilium, where it pierces the fascia lata. It supplies the

'integument of the groin, superficial fascia, and inguinal glands.

The Superficial epigastric (epigastrica superficialis) arises from the femoral

immediately below Poupart's ligament, pierces the fascia lata, and ascends ob-

. liquely towards the umbilicus between the two layers of superficial fascia. It

'distributes branches to the inguinal glands and integument, and inosculates with

[branches of the deep epigastric and internal mammary artery.

The Superior external pudic (pudenda externa, superior) arises near the

^superficial epigastric artery; it pierces the fascia lata at the saphenous opening,

[and passes transversely inwards, crossing the spermatic cord, to be distributed

to the integument of the penis and scrotum (rami scrotales anteriores) in the

male, and to the labia (rami labiales anteriores) in the female.
' The Inferior external pudic (pudenda externa, inferior) arises from the femo-

ral a little below, and sometimes in common with, the preceding ; it crosses the

femoral vein immediately below the termination of the internal saphenous vein,

and resting on the pectineus muscle reaches the inner border of the thigh, where
'it pierces the fascia lata, and is distributed to the integument of the external

organs of generation and perineum. Both external pudics inosculate with the

internal pudic artery.

The Profunda femoris (femoralis profunda) arises from the outer and pos-

perior side of the femoral artery about one inch and a half below Poupart's liga-
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ment; it passes downwards and backwards and a little outwards, behind the
adductor longus muscle, pierces the adductor magnus, and is distributed to the
flexor muscles on the posterior part of the thigh.

Relations. — In its course downwards it rests successively on the pectineus,
iliacus, adductor brevis, and adductor magnus. To its outer side the tendinous
insertion of the vastus internus muscle intervenes between it and the femur; on
its inner side it is in relation with the pectineus, adductor brevis, and adductor
magnus; and in front it is separated from the femoral artery, ahoue by the pro-
funda and temoral vein, and hdow by the adductor longus muscle.

Plan of the Relations of the Profunda Artery.

In Front.

Profunda vein,

Adductor longus.

Inner Side.

Pectineus,

Adductor brevis,

Adductor magnus.

Outer Side.

Vastus internus,

Femur,

Behind.

Pectineus,

Iliacus,

Adductor brevis,

\ Adductor magnus.

Branches.—The branches of the profunda artery are, the external circumflex,

internal circumflex, and three perforating arteries.

The External circumflex artery (circumflexa femoris externa) passes outwards

beneath the sartorius and rectus and in front of the crureus muscle, crossing be-

tween the divisions of the crural nerve, and divides into three sets of branches;

ascending., which pass upwards beneath the sartorius, rectus, and tensor vaginge

femoris, and inosculate with the terminal branches of the gluteal artery; de-

scending^ which pass downwards beneath the rectus muscle to inosculate with

the superior articular arteries of the popliteal ; and middle, which continue the

original course of the artery around the thigh, pierce the vastus externus, and
anastomose with branches of the ischiatic, internal circumflex, and superior per-

forating artery. It supplies the muscles of the anterior and outer side of the thigh.

The Internal circumflex artery (circumflexa femoris interna) winds around the

inner side of the neck of the femur, passing between the pectineus and psoas,

and over the upper border of the adductor brevis to the tendon of the obturator

externus, which it accompanies to the space between the quadratus femoris and

upper border of the adductor magnus. While on the obturator externus it gives

off a branch which is distributed to that muscle, the adductor brevis, and gra-

cilis, and anastomoses with the obturator artery. It next gives off an articular

branch, which enters the hip joint through the notch in the acetabulum; and

terminates in several branches which inosculate with the ischiatic, external

circumflex, and superior perforating artery.

The Superior perforating artery passes backwards near the lower border of

the pectineus, pierces the adductor brevis and magnus near the femur, and is

distributed to the posterior muscles of the thigh ; inosculating with the circum-

flex, ischiatic, and middle perforating artery.

The Middle perforating artery pierces the tendons of the adductor brevis and

magnus, and is distributed like the superior; inosculating with the superior and

inferior perforating From this branch is given off the nutritious artery of the

femur.
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The Inferior perforating artery is given off below the adductor brevis, and
pierces the tendon of the adductor uiagnus, supplying it and the flexor muscles,

and inosculating with the middle perforating artery above, and the articular

branches of the popliteal below. It is through the medium of the branches of

the profunda which inosculate above with branches of the internal iliac, and
below with those of the popliteal artery, that the collateral circulation is main-
tained in the limb after ligature of the femoral artery.

The Muscular branches are given off by the femoral artery throughout the

whole of its course. They supply the muscles in immediate proximity with the

artery, particularly those of the anterior aspect of the thigh. One of these

branches, larger than the rest, arises from the femoral immediately below the

origin of the profunda, and passing outwards between the sartorius and rectus,

divides into branches which are distributed to all the muscles of the anterior

aspect of the thigh. This may be named the superior muscular artery.

The Anastomotica magna (articularis genu superficialis) arises from the

femoral near its termination at the opening in the adductor magnus, and divides

into a superficial and deep branch. The superficial branch accompanies the

internal saphenous nerve to the knee, and piercing the fascia lata is distributed

to the integument. The deep branch passes onwards through the substance of

the vastus internus muscle, resting on the tendon of the adductor magnus, to the

knee; where it inosculates with the internal articular branches of the popliteal,

and the recurrent of the anterior tibial. It also sends a branch through the

vastus internus, which supplies the synovial membrane of the joint, and inoscu-

lates with the superior external articular artery and external circumflex.

POPLITEAL ARTERY.

The popliteal artery (poplitea, Fig. 224) commences from the termination of

the femoral at the opening in the adductor magnus muscle, and passes obliquely

outwards through the middle of the popliteal space to the lower border of the

popliteus muscle, where it divides into the anterior and posterior tibial artery.

In structure the popliteal artery is remarkable for the thickness of its walls.

Plan of the Relations of the Popliteal Artery.

Superficially.

Semi-membranosus,
Popliteal nerve,

Popliteal vein,

Gastrocnemius,
Plantaris,

Soleus.

Inner Side.

Semi-membranosus,
Internal condyle,

Gastrocnemius.

Popliteal Artery.

Outer Side.

Biceps,

External condyle,

Gastrocnemius,
Plantaris,

Soleus.

Deeply.

Femur,
Ligamentum posticum Winslowii,

Popliteal fascia.

Relations. -^In its course downwards it rests on the femur, then on the pos-

terior ligament of the knee joint, then on the fascia covering the popliteus

muscle. Superficially it is in relation with the semi-membranosus muscle, next.
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with a quantity of fat which separates it from the deep fascia, and near its ter-

mination with the gastrocnemius, plantaris, and soleus; superficial and external

to it is the popliteal vein, and still more superficial and external the internal

popliteal nerve. By its inner side it is in relation with the semi-membranosus,

internal condyle of the femur, and inner head of the gastrocnemius; and by its

outer side with the biceps, external condyle of the femur, outer head of the

gastrocnemius, plantaris, and soleus.

Branches The branches of the popliteal artery are, the

Superior external articular. Inferior external articular,

Superior internal articular, Inferior internal articular,

Azygos articular, Sural.

The Superior articular arteries (articulares genu superiores), external and

internal, wind around the femur, immediately above the condyles, to the front

of the knee joint, anastomosing with each other, with the external circumflex,

anastomotica magna, inferior articular, and recurrent of the anterior tibial. The
external passes beneath the tendon of the biceps, and the internal through an

arched opening beneath the tendon of the adductor magnus. They supply the

knee joint and lower part of the femur, and give branches to the vasti muscles.

The Azygos articular artery (articularis genu media) pierces the posterior

ligament of the joint, the ligamentum posticum Winslowii, and supplies the cru-

cial ligaments and synovial membrane. There are, frequently, several posterior

articular arteries.

The Inferior articidar arteries (articulares genu inferiores) wind around the

head of the tibia immediately below the joint, and anastomose with each other,

the superior articular arteries, and the recurrent of the anterior tibial. The
external passes beneath the two external lateral ligaments of the joint, the

internal beneath the internal lateral ligament. They supply the knee joint and

the heads of the tibia and fibula.

The Sural arteries (surales; sura, the calf) are two muscular branches of

large size, distributed to the two heads of the gastrocnemius muscle. Other

muscular branches are given off from the upper part of the popliteal artery to

supply the hamstring muscles.

ANTERIOR TIBIAL ARTERY.

The anterior tibial artery (tibialis antica) passes forwards between the two
heads of the tibialis posticus muscle, and through the opening in the upper part

of the interosseous membrane, to the anterior tibial region. It then runs down
the anterior aspect of the leg to the ankle joint, where it becomes the dorsalis

pedis.

Relations.— In its course it rests on the interosseous membrane (to which it

is connected by a little tendinous ai'ch which is thrown across it), the lowei part

of the tibia, and the anterior ligament of the joint. In its upper third it is

situated between the tibialis anticus and extensor longus digitorum, lower down
between the tibialis anticus and extensor proprius pollicis; and just before it

reaches the ankle it is crossed by the tendon of the extensor proprius pollicis,

and becomes placed between that tendon and the tendons of the extensor longus

digitorum. Its immediate relations are the venae comites and anterior tibial

nerve ; the latter lies at first to its outer side, at about the middle of the leg it

IS placed superficially to the artery, and at the ankle is again at its outer side.
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Plan of tlie Relations of the Anterior Tibial Artery

In Front.

Deep fascia.

Tibialis anticus.

Extensor longus digitorum,

Extensor proprius poUicis,

Anterior tibial nerve.

Inner Side.

Tibialis anticus,

Tendon of extensor

proprius pollicis.

Anterior Tibial

Artery.

Outer Side.

Anterior tibial nerve.

Extensor longus digitorum
Extensor proprius pollicis,

Tendons of extensor longus
digitorum.

Behind.

Interosseous membrane,
Tibia (lower fourth),

Ankle joint.

Branches.— The branches of the Anterior Tibial Artery are, the

Recurrent,

Muscular,

The Recurrent hranch (tibialis

of the tibialis anticus muscle to

distributed, anastomosing with
the articular arteries.

The Muscular branches are

numerous, they supply the

muscles of the anterior tibial

region.

The Malleolar arteries (mal-

leolares anteriores) are distri-

buted to the ankle joint; the

external, passing beneath the

tendons of the extensor lon-

gus digitorum and peroneus
tertius, inosculates with the

anterior peroneal artery and
dorsalis pedis; the internal,

beneath the tendons of the

extensor proprius pollicis and
tibialis anticus, inosculates

with branches of the posterior

tibial and internal plantar

artery. They supply branches

to the ankle joint.

The Dorsalis pedis ar-
tery is continued forwards

along the tibial side of the

dorsum of the foot, from the

ankle to the base of the meta-
tarsal bone of the great toe

where it gives ofi" a branch,

doii'salis hallucis ; it then dips

External malleolar,

Internal malleolar.

recurrens) passes upwards beneath the origin

the front of the knee joint, upon which it is

Fig. 223.

Anterior aspect op the

leg and foot, showing the

anterior tibial and dorsa-

LIS PEDIS artery; the tibialis

anticus has been removed. 1.

Tendon of insertion of the

quadriceps extensor muscle.

2. Insertion of the ligamentum

patellae into the lower border

of the patella. 3. Tibia. 4. Ex-
tensor proprius pollicis muscle.

5. Extensor longus digitorum.

6. The peronei. 7. Inner belly

of the gastrocnemius and so-

leus. 8. Annular ligament.

9. Anterior tibial artery. 10.

Its recurrent branch inoscu-

lating with (2) inferior articu-

lar, and (1) superior articular

arteries, branches of the pop-

liteal. 11. Internal malleolar

artery. 17. External malleo-

lar inosculating with the ante-

rior peroneal artery 12. 13.

Dorsalis pedis artery. 14.

Tarsea and metatarsea; the

tarsea is nearest the ankle, the

metatarsea is seen giving ofl

the interossefe. 15. Dorsalis

hallucis artery. 16. Continua-

tion of the dorsalis pedis into

the sole of the foot.

S'7
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between the two heads of the first dorsal interosseous muscle into the sole of the
foot and becomes continuous with the deep plantar arch.

Relations.—The dorsalis pedis is situated along the outer border of the tendon
of the extensor proprius pollicis ; at its fibular side is the innermost tendon of

the extensor longus digitorum, and near its termination it is crossed by the

inner tendon of the extensor brevis digitorum. It is accompanied by venae

eomites, and has the continuation of the anterior tibial nerve to its outer side.

Plan of the Relations of the Dorsalis Pedis Artery.

In Front.

Integument,
Deep fascia,

Inner tendon of extensor

brevis digitorum.

Inner Side.

Tendon of extensor

proprius pollicis.

Dorsalis Pedis
Artery.

Outer Side.

Tendon of extensor lon-

gus digitorum.

Border of extensor bre-

vis digitorum.

Behind.

Bones and ligaments of the tarsus.

Branches.— The branches of this artery are, the

Tarsea, Dorsalis hallueis,

Metatarsea, Magna pollicis.

The Tarsea (externa) arches transversely across the tarsus, beneath the ex-

tensor brevis digitorum muscle, and supplies the articulations of the tarsal bones

and outer side of the foot : it anastomoses with the external malleolar, peroneal

arteries, and external plantar.

The Metatarsea forms an arch (arcus tarseus vel dorsalis pedis) across the

base of the metatarsal bones, and supplies the outer side of the foot; anastomo-

sing with the tarsea and external plantar artery. From its convex side the me-

tatarsea gives oflP three branches, interossece, which pass forwards upon the dor-

sal interossei muscles, and divide into branches (^dorsal collateral) for the supply

of the sides of the toes between which they are placed. At their commence-
ment these interosseous branches receive the posterior perforating arteries from

the plantar arch, and opposite the heads of the metatarsal bones are joined by
the anterior perforating branches from the digital arteries. The interosseous

artery of the fourth interosseous space, in addition to the two dorsal collateral

branches into which it bifurcates, sends a third branch to the outer side of the

little toe.

The Dorsalis hallucis (interossea dorsalis prima) runs forwards upon the first

dorsal interosseous muscle, and at the base of the first phalanx divides into two

branches, one of which passes inwards beneath the tendon of the extensor pro-

prius pollicis, and is distributed to the inner border of the great toe, while the

other bifurcates into two dorsal collateral digital branches for the adjacent sides

of the great and second toe.

The Arteria magna pollicis arises from the dorsalis pedis, while in the me-

tatarsal space and just before its inosculation with the external plantar artery.

It sends a digital branch to the inner border of the great toe on its plantar

aspect, and bifurcates to supply the ^^a?2 tor collateral digital branches of the

ereat and second toe.
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POSTERIOR TIBIAL ARTERY.

The posterior tibial artery (tibialis postica) passes obliquely downwards along

th.j tibial side of the leg from the lower border of the popliteus muscle to the

concavity of the os calcis, where it divides into the internal and external plan-

tar artery.

Relations.— In its course it lies first on the tibialis posticus, next on tbe

flexor longus digitorum, then on the tibia; it is covered in by the intermuscular

fascia which separates it above from the soleus, below from the deep fascia and
integument. It is accompanied by venje comites, and by the posterior tibial

nerve, which lies to its inner side at first, and to its outer side for the rest of its

course.

Plan of the Relations of the Posterior Tibial Artery.

Superficially.

Soleus,

Deep fascia,

Intermuscular fascia,

Inner Side.

Posterior tibial nerve,

Vein.

Outer Side.

Posterior tibial nerve.

Vein.

Deej^li/.

Tibialis posticus,

Flexor longus digitorum,

Tibia,

Branches.—The branches of the posterior tibial artery are, the

Internal .calcanean,

Internal plantar,

Peroneal,

Nutritious,

Muscular, External plantar.

The Peroneal artery (peronsea ; fibularis) is given ofi" from the posterior

Ibial at about two inches below the lower border of the popliteus muscle; it is

early as large as the anterior tibial artery, and passes obliquely outwards to the

lula. It then runs downwards along the inner border of the fibula to its

irer third, where it divides into the anterior and posterior peroneal.

Relations.—The peroneal artery rests on the tibialis posticus muscle, and is

ivered in by the soleus, intermuscular fascia, and flexor longus pollicis, having

fee fibula to its outer side.

Branches.—The branches of the peroneal artery are, muscular to the soleus

id neighboring muscles; nutrient to the fibula; and two terminal branches,

iterior and posterior peroneal.

The Anterior peroneal artery (peronaea antica, vel perforans) pierces the in-

Irosseous membrane at the lower third of the leg, and is distributed on the

Font of the outer malleolus, anastomosing with the external malleolar and tar-

ll artery.

The Posterior peroneal continues onwards along the posterior aspect of the*

iter malleolus to the side of the os calcis, to which and to the muscles arising

Irom it, it distributes external calcanean branches. It anastomoses with the

anterior peroneal, tarsal, external plantar, and posterior tibial artery; with the

latter by means of a small transverse branch (ramus anastomoticus transversus).

22
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The Nutritious artery (nutritia tibiae) of the tibia arises from the trunR of

the posterior tibial, frequently above the origin of the peroneal, and proceeds to

the nutritious canal, which it traverses obliquely from below upwards.

The Muscular branches of the posterior tibial artery are distributed to the

soleus and deep muscles of the posterior aspect of the leg. One of these-

branches is deserving of notice, a recurrent hrancli, which arises from the pos-

terior tibial above the origin of the peroneal artery, pierces the soleus, and is

distributed on the inner side of the head of the tibia, anastomosing with the

inferior internal articular.

Fig. 224.

Posterior view of the leg, showing
the popliteal and posterior tibial

ARTERY. 1. Tendons of the inner ham-
string. 2. Tendon of the biceps, forming the

outer hamstring. 3. Popliteus muscle. 4.

Flexor longus digitorum. 6. Tibialis pos-

ticus. 6. The fibula; immediately below

the figure is the origin of the flexor longus

pollicis ; the muscle has been removed in

order to expose the peroneal artery. 7. Per-

onei muscles, longus and brevis. 8. Lower
part of the flexor longus pollicis muscle

with its tendon. 9. Popliteal artery giving

off articular and muscular branches; the

two superior articular are seen in the

upper part of the popliteal space passing

above the two heads of the gastrocnemius

muscle, which are cut through near their

origin. The two inferior are in relation

with the popliteus muscle. 10. Anterior

tibial artery passing through the angular

interspace between the two heads of the

tibialis posticus muscle. 11. Posterior tibial

artery. 12. The relative position of the

tendons and artery at the inner ankle

from within outwards, previously to their

passing beneath the internal annular liga-

ment. 13. Peroneal artery, dividing a

little below the figure, into two branches;

the anterior peroneal is seen piercing the

interosseous membrane. 14. Posterior per-

oneal.

The Internal calcanean branches, three or four in number, proceed from the

posterior tibial artery immediately before its division ; they are distributed tc

the integument, to the inner side of the os calcis, and to the muscles which

arise from its inner tuberosity; and anastomose with the external calcanean

branches of the posterior peroneal, and with all the neighboring arteries, form-

ing around the heel a network of inosculations, rete calcaneum.

PLANTAR ARTERIES.

The Internal plantar artery (plantaris interna) proceeds from the bifurcation

of the posterior tibial at the inner malleolus, and passes along the inner border

of the foot beneath the abductor pollicis, supplying the inner border of the

foot and great toe.

The External plantar artery (plantaris externa), much larger than the inter-

nal, passes obliquely outwards between the first and second layer of the plantar
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Fig. 225.

muscles to the fourth metatarsal space. It then turns transversely inwards be-

tween the second and third layer, to the first metatarsal space, where it inoscu-

lates with the dorsalis pedis. The transverse

portion of the artery describes a slight curve,

having the convexity forwards; this is the

plantar arch (arcus plantaris).

Brunches. — The branches of the external

plantar artery are, the

Muscular,

Articular,

-p.- •, , ( collateral,
JDigital, < , .

'
e r° ' [ anterior periorating.

Posterior perforating.

The Muscular and articvlar branches are dis-

tributed to the muscles of the sole of the foot

and to the articulations of the tarsus.

The Digital branches (interosseje plantares)

are four in number : the first is distributed to

the outer side of the little toe ; the three others

pass forwards to the cleft between the toes,

and divide into collateral branches, which
supply the adjacent sides of the three external

toes, and the outer side of the second. At
the bifurcation of the toes, a small branch is

sent upwards from each digital artery, to inos-

culate with the interosseous branches of the

metatarseaj these are the anterior perforating

arteries.

The Posterior perforating are three small

branches which pass upwards between the

heads of the three external dorsal interossei

muscles, to inosculate with the arch formed by
the metatarsea artery.

Arteries op the sole of the

FOOT ; the first and part of the second

layer of muscles having been re-

moved. 1. Under and posterior part

of the OS calcis ; to which the origins

of the first layer of muscles remain

attached. 2. Musculus accessorius.

.3. Long flexor tendons. 4. Tendon

of the peroneus longus. 6. Termi-

nation of the posterior tibial artery.

6. Internal plantar. 7. External

plantar artery. 8. The plantar arch

giving off four digital branches,

which pass forwards on the interos-

sei muscles. Three of these arteries

are seen dividing, near the heads of

the metatarsal bones, into collateral

branches for adjoining toes.

Varieties in the Arteries of the Loxoer Ex-
tremity.— The femoral artery occasionally di-

vides at Poupart's ligament into two branches,

and sometimes into three; the former is an

instance of the high division of the profunda

artery; and in a case of the latter kind which
occurred during my dissections, the branches

were the profunda, superficial femoral, and in-

ternal circumflex. Dr. Jones Quain, in his " Elements of Anatomy," records

an instance of high division of the femoral artery, in which the two vessels

became again united in the popliteal region. The point of origin of the pro-

funda artery varies considerably in different subjects, being sometimes nearer

to and sometimes further from Poupart's ligament, but more frequently the for-

mer. The branches of the popliteal artery are very liable to variety in size

;

and in all these cases the compensating principle, so constant in the vascular

system, is manifested. When the anterior tibial is of small size, the peroneal

is large; and, in place of dividing into two terminal branches at the lower third

of the leg, descends to the lower part of the interosseous membrane, and emer-

ges upon the front of the ankle, to supply the dorsum of the foot; or the pos-

terior tibial and plantar arteries are large, and the external plantar is continued

Between the heads of the first dorsal interosseous muscle, to be distributed to

.k.
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the dorsal surface of the foot. Sometimes the posterior tibial arterj is smafl

and thread-like ; and the peroneal, after descending to the ankle, curves inwards

to the inner malleolus, and divides into the two plantar arteries. If, in this case,

the posterior tibial be sufficiently large to reach the ankle, it inosculates with

the peroneal previously to the division of the latter. The internal plantar artery

sometimes takes the distribution of the external plantar, which is short and
diminutive, and the latter not unfrequently replaces a deficient dorsalis pedis.

The varieties of arteries are interesting in the practical application of a know-
ledge of their principal forms to surgical operations; in their transcendental

anatomy, as illustrating the normal type of distribution in animals; or, in many
cases, as diverticula permitted by Nature, to teach her observers two important!

principles :

—

first, in respect to herself, that, however in her means she may in-

dulge in change, the end is never overlooked, and a limb is as surely supplied

by a leash of arteries, various in their course, as by those which we are pleased

to consider normal in distribution ; and secondly, with regard to us, that we
should be keenly alive to whatever is passing beneath our observation, and ready]

in the most serious operation to deviate from our course, and avoid— or give

eyes to our knife, that it may see'—the concealed dangers which it is our pride

to be able to contend with and vanquish.

PULMONARY ARTERY.

The pulmonary artery (arteria ipuTmnnalis) arises from the left side of the
i

base of the right ventricle in front of the origin of the aorta, and ascends obli-

quely for the space of two inches to the under surface of the arch of the aorta,

where it divides into the right and left pulmonary artery. In its course upwards
and backwards it inclines to the left side, crossing the commencement of the

aorta, and is connected by its left branch to the under surface of the arch by a

thick and impervious cord (ligamentum arteriosum; chorda ductus arteriosi), the

remains of the ductus arteriosus of the foetus.

Relations.—It is inclosed for nearly the whole of its extent by the pericar-

dium, and receives the attachment of the fibrous portion of that membrane by

its upper portion. Behind, it rests against the ascending portion of the arch

of the aorta, and left auricle, on either side is the appendix of the corresponding

auricle with a coronary artery ; and above, the superficial cardiac plexus, and

the cord of the ductus arteriosus.

The Right pulmonary artery, longer and somewhat larger than the left,

passes transversely outwards behind the ascending aorta and superior vena cava

to the root of the right lung, where it divides into three branches for the three

lobes. In its course it lies parallel with and in front of the right bronchus.

The Left 2^ulmonary artery, shorter and smaller than the right, crosses the

descending aorta and left bronchus to the root of the left luug, where it divides

into two branches for the two lobes.

The pulmonary arteries divide and subdivide in the structure of the lungs,

and terininate in capillary vessels which form a network around the air-passages

and cells, and become continuous with the radicles of the pulmonary veins.

Relations.—In the root of the right lung, examined from above downwards,
the pulmonary artery is situated between the bronchus and pulmonary veins, the

former being above, the latter below; in the root of the left lung the artery is

highest, next the bronchus, and then the veins. On both sides, from before

backwards, the artery is situated between the veins and bronchi, the former

I'fting in front, the latter behind.

I
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CHAPTER VII.

OF THE VEINS.

The veins are the vessels which return the blood to the auricles of the heart,

after it has been circulated by the arteries through the various tissues of the

body. They are much thinner in structure than the arteries, so that when emp-
tied of their blood they become flattened and collapsed. The veins of the sys-

temic circulation convey the dark-colored and impure or venous hlood from the

capillary system to the right auricle of the heart, and they are found after death

to be more or less distended with that fluid. The veins of the pulmonary cir-

culation resemble the arteries of the systemic circulation in containing during

life the pure or arterial blood, which they transmit from the capillaries of the

lungs to the left auricle.

The veins commence by minute radicles in the capillaries which are every-

where distributed through the textures of the body, and converge to constitute

larger and larger branches, till they terminate in the main trunks which convey
the venous blood directly to the heart. In diameter they are larger than the

arteries, and, like those vessels, their combined are^e would constitute a hollow

cone, whereof the apex is placed at the heart, and the base at the surface of the

body. It follows from this arrangement, that the blood in returning to the heart

is passing from a larger into a smaller channel, and therefore that it increases

in rapidity during its course.

Veins admit of a threefold division into superficial, deep, and sinuses.

The Superficial veins return the blood from the integument and superficial

structures, and take their course between the layers of the superficial fascia
j

they then pierce the deep fascia in the most convenient and pi'otected situations,

and terminate in the deep veins. They are unaccompanied by arteries, and are

the vessels usually selected for venesection.

The Deep veins are situated among the deeper structures of the body, and
generally in relation with the arteries; in the limbs they are inclosed in the

same sheath with those vessels, and they return the venous blood from the capil-

laries of the deep tissues. In company with all the smaller, and also with the

secondary arteries, as the brachial, radial, and ulnar in the upper, and the tibial

and peroneal in the lower extremity, there are two veins, placed one at each side

of the artery, and named venm comites. The larger arteries, as the axillary,

subclavian, carotid, popliteal, femoral, are accompanied by a single venous

trunk; and certain veins, such as those of the cranium, spinal canal, liver, and
larger veins of bones, run apart from arteries.

Sinuses diff'er from veins in their structure ; and also in their mode of distri-

bution, being confined to especial organs and situated within their substance.

The principal venous sinuses are those of the dura mater, diploe, cancellous

structure of bones, and uterus.

The communications between veins are more frequent than those of arteries,

and they take place between the larger as well as the smaller vessels; the venas

comites communicate with each other in their course by means of short trans-

verse branches which pass across from one to the other. These communi-
cations are strikingly exhibited in the frequent inosculations of the spinal veins,

and in the various venous plexuses, as the spermatic plexus, and vesical plexus.

The office of these inosculations is very apparent, as tending to obviate the

obstructions to which veins are particularly liable from the thinness of their

coats, and from their inability to overcome much impediment by the force of

their current.
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Veins, like arteries, are composed of three coats, external, middle, and
internal.

The External coat [tunica adventitia] is the thickest of the three, increasing

by degrees from the smallest to the largest ; in the former gradually diminishing;

until it is lost altogether, and nothing remains but the one coat of the capillary;

in the veins of medium size acquiring double the thickness of the middle coat,

and in some of the large veins attaining four or five times its thickness. In

structure it resembles the external coat of arteries, consisting of areolar tissue

interwoven with a network of elastic fibres of the finer and coarser kind. In

some of the larger veins, as the inferior vena cava, the trunks of the hepatic

veins, and vena portse, there exists besides, a layer of longitudinal smooth mus-

cular fibres, occupying the inner half or two-thirds of the external coat, and,

where the middle coat is absent, lying in contact with the internal coat. This

muscular stratum is met with in its highest state of development in that portion

of the inferior vena cava which is imbedded in the liver, the muscular fibres bein.i?;

intermingled with a fine network of elastic fibres.

The Middle or contractile coat [tunica media] is thin but firmer than the external,-

and composed of areolar tissue, elastic tissue, and smooth muscular fibres; the two,

latter being less in quantity than in the corresponding coat of arteries, and the

muscular fibres beino- more abundant in the medium-sized than in the lar<ier veins.

The especial character of the middle coat of veins is, however, the presence of

longitudinal as well as transverse fibres; the longitudinal fibres consisting of

closely-reticulated elastic tissue, occurring in layers and alternating with the cir-

cular layers composed of smooth muscular fibres intermingled with areolar tissue

and fine elastic fibres. The number of layers constituting the middle coat varies,

according to the size and thickness of the vessel, from five to ten ; and they are

so disposed that the inner and outer layers are muscular, while the longitudinal

elastic layers are more abundant towards the inner than the outer portion of the

coat, and, although stratified, communicate with each other at diiferent points so

as to form one continuous whole. In the veins of the lower extremity the middle

coat is thicker than elsewhere, and in certain of the veins of the lower limb, as

the popliteal, profunda, and saphense, there exists an additional layer on the

inner aspect of the middle coat, a layer composed of areolar tissue intermingled

with fine elastic fibres and having a longitudinal fibrillation ; the longitudinal

lamina of the middle coat. In tracing the veins downwards to those of the

smallest size, the layers of areolar tissue mingled with fine elastic fibres are the

first to disappear ; then the muscular element is reduced to a single layer, while

its cells are separated and scanty and finally cease ; the elastic element consist-

ing of a network of fine elastic fibres is continued further and becomes continuous

with the coat of the capillaries. In that portion of the inferior cava which is

imbedded in the liver and in the larger hepatic veins, the middle coat is wanting

and the external and internal coat are in contact.

The Internal coat [tunica intima], stronger than that of arteries, is composed
of an epithelium and an elastic membrane, between which is situated a striated

nuclear lamella. The epithelium consists of nucleated cells, which are elongated

in veins of large and medium size; elliptic and almost round in the smallest

veins, and cease altogether in the transitional veins. The elastic membrane is

not homogeneous and fenestrated as in arteries, but composed of a closely areo-

lated longitudinal network of coarse and fine elastic fibres. In the smallest veins

this membrane is lost and its place supplied by a layer of homogeneous or sub-

fibrous areolar tissue.

The veins which open into the heart, have an external annular layer of mus-

cular fibres similar to those of the heart and presenting the same anastomosing

structure. They are met with on the superior and inferior vena cava and around

the pulmonary veins. Smooth muscular fibres are found in the veins of the

gravid uterus in great abundance and highly developed, in all the three coats

;

\M
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[ Fig. 226.

while in other veins the muscular element is altogether absent, as in the mater-

nal portion of the placenta ; the greater part of the veins of the cerebral sub-

stance and pia mater; the sinuses of the dura mater and of the bones ; the veins

of the corpora cavernosa; probably those of the spleen; and the veins of the

retina. These veins are simply composed of condensed areolar tissue more or

less completely developed and lined by epithelium ; the sinuses of the dura mater
have besides some fine elastic fibres.

The Valves of veins are composed of a thin stratum of nucleated areolar tissue

mingled with fine elastic fibres, and coated on the two surfaces with an epithe-

lium of less elongated cells. The segments

or flaps of the valves of veins are semilunar

in form, and arranged in pairs, one upon
either side of the vessel; in some instances

there is but a single flap, which has a spiral

direction, and occasionally there are three.

The free border of the valvular flaps is con-

cave, and directed forwards, so that while

the current of blood is permitted to flow

freely towards the heart, the valves are dis-

tended, and the current intercepted, if the

stream become retrograde in its course. On
the cardiac side of each valve the vein is ex-

panded into two pouches (sinuses), corre-

sponding with the flaps of the valves, which
give to the distended or injected vein a

knotted appearance. The valves are most
numerous in the veins of the extremities,

particularly in the deeper veins, and they

are generally absent in the very small veins,

and in the veins of the viscera, as in the

portal and cerebral veins ; they are also ab-

sent in the large trunks, as in the venae

eavae, venae azygos, innorainatae, and iliac

veins.

Sinuses are venous channels, excavated in

the structure of an organ, and lined by the internal coat of the veins ; of this

structure are the sinuses of the dura mater, whose external covering is the

fibrous tissue of the membrane. The external investment of the sinuses of the

uterus is the tissue of that organ ; and that of the bones, the lining membrane
of the cells and canals.

Veins, like arteries, are supplied with nutritious vessels, the vasa vasorum ;

the nervous filaments, few in number and of small size, are derived from the

sympathetic and spinal system ; they have been found only on the larger

veins; as, the venae cavse, iliacs, crural, jugular, vertebral, and sinuses of the

dura mater.

Diagrams showing valves )f veins

A. Part of a^rein laid open, and spread

out, with two pairs of valvular flaps.

B. Longitudinal section of a vein, show-

ing the apposition of the edges of the

valvular flaps in their closed state.

a. Pouch or sinus on the cardiac side of

the flap of the valve, c. Portion of a

distended vein, exhibiting a swelling in

the situation of a valve.]

I shall describe the veins according to the primary division of the bod;y

taking first, those of the head and neck ; next, those of the upper extremity

,

then, those of the lower extremity ; and lastly, the veins of the trunk.

VEINS OF THE HEAD AND NECK.

The veins of the head and neck may be arranged into three groups, namely,

veins of the exterior of the head, veins of the diploe and interior of the cranium,,

veins of the neck.
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VEINS OF THE EXTERIOR OF THE HEAD.

The veins of the exterior of the head are, the

Facial,

Internal maxillary,

Temporal,

Temporo-maxillary,

Posterior auricular,

Occipital.

The Facial vein (facialis anterior) commences on the anterior part of the head

in a venous plexus, formed by the communications of the branches of the tem-

poral, and descends along the middle line of the forehead, under the name of

frontal vein, to the root of the nose, where it is connected with its fellow of the

opposite side by a communicating trunk, the nasal arch. There are usually two

frontal veins, which communicate by a transverse inosculation; but sometimes

the vein is single and bifurcates at the root of the nose, into the two angular

veins. From the nasal arch the frontal is continued downwards by the side of

the root of the nose, and near the angle of the eye, under the name of angular

vein; it then passes beneath the zygomatic muscles, becomes the facial vein, and

descends along the anterior border of the masseter muscle, crossing the body of

the lower jaw by the side of the facial artery, to the submaxillary gland, and
from thence to the internal jugular vein, in which it terminates.

The branches which the facial vein receives in its course are, the sup7'aorbi(al,

which joins the frontal vein ; the dorsal veins of the nose, which terminate in

Veins of the head, face and neck. 1. Sterno-eleido-mastoideus muscle, a. Facial vein.

b. Temporal vein. c. Transverse facial vein. d. Posterior auricular, e. Internal maxillarj

vein. /. External jugular, gr. Posterior cervical branches of external jugular. A. Anterioi

jugular, i. Supra- and posterior scapular veins, k. Internal jugular. I. Occipital vein.

m. Termination of external jugular in the subclavian.]

the nasal arch ; the ophthalmic, which communicates with the angular vein ; tLo

jtalpehral and nasal, which open into the angular vein ; a considerable trunk,

the deep facial (maxillaris interna anterior), which returns the blood from the

spheno-maxillary fossa, from the infraorbital, palatine. Vidian, and spheno-pala-

tine veins, and joins the facial beneath the zygomatic process of the superioi
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maxillary bone ; and the veins corresponding with the branches of the facial

artery.

The Internal maxillary vein receives the veins from the zygomatic and ptery-

goid fossa ; these are so numerous and communicate so freely as to constitute a

pterygoid plexus. Passing backwards behind the neck of the lower jaw, the

internal maxillary joins the temporal vein.

The Temporal vein commences on the vertex of the head by a plexiform net-

work, which is continuous with the frontal, opposite temporal, auricular, and
occipital vein. The ramifications of this plexus form an anterior and posterior

branch which unite immediately above the zygoma; the trunk is here joined by
another large vein, the middle temporal, which collects the blood from the tem-

poral muscle and outer segment of the orbit, and pierces the temporal fascia near

the root of the zygoma. The temporal vein then descends in the substance of

the parotid gland to the angle of the lower jaw, where it divides into two trunks,

one of which, mounting upon the sterno-mastoideus muscle, constitutes the ex-

ternal jugular vein ; while the other, uniting with the facial vein, becomes the

temporo-maxillary vein. The temporal vein receives the anterior auricular,

masseteric, transverse facial, and parotid veins.

The Temporo-maocillari/ vein, a short trunk formed by the union of the tem-

poro-maxillary trunk and facial vein, sends a branch to the anterior jugular, and
•terminates in the internal jugular vein. It receives the linyual, laryngeal, and
superior thyroid vein.

The Posterior auricular vein communicates with the plexus of the vertex of

the head, and descends behind the ear to join the external jugular vein near its

origin. It receives in its course. the veins of the external ear and the stylo-mas-

loid vein.

The Occipital vein commencing posteriorly in the plexus of the vertex of the

head, follows the direction of the occipital artery, and passing deeply beneath

he muscles of the back part of the neck, terminates in the external or internal

jugular vein. This vein communicates with the lateral sinus by means of a

[large branch which passes through the mastoid foramen, the mastoid vein.

VEINS or THE DIPLOE.

The diploe of the bones of the head is furnished in the adult with irregular

Inuses (vense diploeticae'), which are formed by a continuation of the internal

|oat of the veins into the osseous canals in which they are lodged. At the

liddle period of life these sinuses are confined to separate bones ; but in old

Ige, after the ossification of the sutures, they may be traced from one bone to

"le next. They receive their blood from the capillaries supplying the cellular

Itructure of the diploe, and terminate externally in the veins of the pericranium,

iternally, in the veins and sinuses of the dura mater ; they are separated from
16 bony walls of the canals by a thin layer of medulla.

Breschet describes four of these diploetic veins, namely, frontalis, temporalis

|,nterior, temporalis posterior, and occipitalis. The diploetica frontalis, the

Smallest of the four, escapes from the frontal bone at the supraorbital notch, and
)ens into the supraorbital vein. The temporalis anterior also collects the blood

rem the frontal bone, and terminates either in the deep temporal veins or in the

gavernous sinus. The temporalis posterior commences in the parietal bone, and
ppens into the lateral sinus, sometimes sending a branch outwards to the veins

M the scalp. The occipitalis, the largest of the four, originates in the occipital

Bone, and terminates in the occipital sinus, or externally in the occipital vein.
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CEREBRAL AND CEREBELLAR VEINS.

Tte cerebral veins are remarkable for the absence of valves, and for the ex-

treme tenuity of their coats. They may be arranged into the superficial, and
deep or ventricular veins.

The Superficial cerebral veins are situated on the surface of the hemispheres

lying in the grooves formed by the convexities of the convolutions. They are

named from the position which they may chance to occupy on the surface of

the brain, either superior or inferior, internal or external, anterior or posterior.

The Superior cerebral veins, seven or eight in number at each side, pass ob-

liquely forwards, and terminate in the superior longitudinal sinus, in the oppo-

site direction to the course of the stream of blood in the sinus. In the infant

the direction of these veins is nearly transverse.

The Deep or Ventricular veins commence within the lateral ventricles by the

veins of the corpora striata and those of the choroid plexus, which unite to

form the two venas Galeni.

The VencB Galeni pass backwards in the structure of the velum interpositum

;

and escaping through the fissure of Bichat, terminate in the straight sinus.

The Cerebellar veins are disposed, like those of the cerebrum, on the surface

of the lobes of the cerebellum • they are situated, some on the superior, some on

the inferior surface, while others occupy the borders of the organ. They ter-

minate in the lateral and petrosal sinuses.

SINUSES OF THE DURA MATER.

The sinuses of the dura mater are irregular channels formed by the splitting

?f the layers of that membrane, and lined on their inner surface by a continua-

Fio. 228.

Sinuses op THt! upper anb back part op the skull. 1. Superior longitudinal sinus.

2, 2. Cerebral veins opening into the sinus from behind forwards. 3. Falx cerebri. 4. In-

ferior longitudinal sinus. 5. Straight or fourth sinus. 6. Vena Galeni. 7. Torcular Hero-

phili. 8. The lateral sinuses, with the occipital sinuses between them. 9. The termination

of the inferior petrosal sinus of one side. 10. Bulbs of the internal jugular veins, cor-

responding with the jugular fossae. 11. Internal jugular veins.

tion of the internal coat of the veins. They may be divided into two groups—
those situated at the upper and back part of the skull, and those of the base

of the skull.
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The former are, the

Superior longitudinal sinus, Occipital sinuses.

Inferior longitudinal sinus, Lateral sinuses.

Straight sinus.

The Superior longitudinal sinus is situated in the attached margin of the

falx cerebri, and extends along the middle line of the arch of the skull, from the

foramen Ccecum in the frontal, to the inner tuberosity of the occipital bone,

•where it divides into the two lateral sinuses. It is triangular in form, small in

front, and increases gradually in size as it passes backwards; it receives the

superior cerebral veins which open into it obliquely, numerous small veins from

the diploe, and near the posterior extremity of the sagittal suture the parietal

veins, from the pericranium and scalp. Examined in its interior, it presents

numerous transverse fibrous bands (trabeculaa) the cliordcz Willisii, which are

stretched across its inferior angle ; and some small white granular masses, the

ylandidcB PaccMoni ; the oblique openings of the cerebral veins, with their

valve-like margin, are also seen on the walls of the sinus.

The termination of the superior longitudinal sinus in the two lateral sinuses

forms a considerable dilatation, into which the straight sinus opens from the

front, and the occipital sinuses from below. This dilatation is named the tor-

cular Ilerophili,^ and is the point of communication of six sinuses, the superior

longitudinal, two lateral, two occipital, and the straight.

The Inferior longitudinal sinus is situated in the free margin of the falx

cerebri; it is cylindrical in form, and extends from near the crista galli to the

anterior border of the tentorium, where it terminates in the straight sinus. It

receives in its course several veins from the falx, and sometimes one or two from

the internal surface of the hemispheres.

The Straight orfourth sinus (sinus tentorii) is the sinus of the tentorium ; it

is situated at the line of union of the falx with the tentorium ; is prismoid in

form, and extends across the tentorium, from the termination of the inferior

longitudinal sinus to the torcular Herophili. It receives the venee Galeni, the

cerebral veins from the inferior part of the posterior lobes, and the superior

cerebellar veins.

The Occipital sinuses (occipitales posteriores) are two canals of small size,

situated in the attached border of the falx cerebelli ; they commence by several

small veins around the foramen magnum, and terminate by separate openings in

the torcular Herophili. Not unfrequently they communicate with the termina-

tion of the lateral sinuses.

The Lateral sinuses (sinus transversi, vel laterales), commencing at the tor-

cular Herophili, pass horizontally outwards, in the attached margin of the ten-

torium, and then curve downwards and inwards along the base of the petrous

portion of the temporal bone, at each side, to the foramina lacera posteriora,

where they terminate in the internal jugular veins. Each sinus rests in its

course on the transverse groove of the occipital bone, posterior inferior angle of

the parietal, mastoid portion of the temporal, and again on the occipital bone.

They receive the cerebral veins from the inferior surface of the posterior lobes,

the inferior cerebellar veins, superior petrosal sinuses, mastoid and posterior

condyloid vein. These sinuses are often unequal in size, the right being larger

than the left.

The sinuses of the base of the skull are, the

Cavernous, Superior petrosal,

Inferior petrosal. Transverse.

Circular,

^ToTfAilar (a press), from a supposition entertained by the older anatomists that the
coittinna of blood, coming in different directions, compressed each other at this point
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Fig. 229.

The Cavernoua sinuses are named from presenting a structure similar to that

of the corpus cavernosum penis. They are situated at each side of the sella

turcica, receiving, anteriorly, the ophthalmic

veins through the sphenoidal fissures, and ter-

minating posteriorly in the inferior petrosal

sinuses. In the cavernous sinus is the internal

carotid artery, several filaments of the carotid

plexus, the third, fourth, ophthalmic, and sixth

nerve. The artery is separated from the blood

flowing through the sinus, by the lining mem-
brane of the latter. Besides the ophthalmic

vein the cavernous sinus receives the cerebral

veins of the under part of the anterior lobe, a

vein from the posterior border of the orbit

(^si7ius spheno-parietalis) and the vein of the

middle fossa of the cranium. The cavernous

sinuses communicate by means of the ophthal-

mic with the facial veins, by the circular sinus

with each other, and by the superior petrosal

with the lateral sinuses.

The Inferior petrosal sinuses are the con-

tinuations of the cavernous sinuses backwards
along the lower border of the petrous portion

of the temporal bone at each side of the base

of the skull, to the foramina lacera posteriora,

where they terminate with the lateral sinuses

in the commencement of the internal jugular

veins.

The Circular simis (sinus of Ridley ; ellip-

ticus) is situated in the sella turcica, surround-

ing the pituitary gland, and communicating

on each side with the cavernous sinus. The
posterior segment is larger than the anterior.

The Superior petrosal sinuses pass obliquely

backwards along the attached border of the

tentorium, on the upper margin of the petrous

portion of the temporal bone, and establish a

communication between the cavernous and lateral sinus at each side. They
receive one or two cerebral veins from the inferior part of the middle lobes, and
a cerebellar vein from the anterior border of the cerebellum. Near the extremity

of the petrous bone these sinuses cross the oval aperture which transmits the

fifth nerve.

The Transverse sinus (basilaris ; occipitalis anterior) passes transversely across

the basilar process of the occipital bone, forming a communication between the

two inferior petrosal sinuses. Sometimes there are two sinuses in this situation,

or, more properly, a plexus.

Sinuses of the base of thf.

SKULL. 1. Ophthalmic veins. 2. Ca-

vernous sinus of one side. 3. Circu-

lar sinus; the figure occupies the

position of the pituitary gland in the

sella turcica. 4. Inferior petrosal

sinus. 5. Transverse or anterior

occipital sinus, 6. Superior petrosal

sinus. 7. Internal jugular vein. 8.

Foramen magnum. 9. Occipital si-

nuses. 10. Torcular Herophili, 11,

11. Lateral sinuses.

VEINS OF THE NECK.

The veins of the neck which return the blood from the head are,

External jugular,

Anterior jugular,

Internal jugular,

Vertebral.

The Externaljugular vein, the continuation of the superficial division of the

temporo-maxillary, augmented by the junction of the pisterior auricular and
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sometimes of the occipital, commences at the lower border of the parotid gland,

in front of the sterno-mastoid muscle. It descends the neck in the direction of

a line drawn from the angle of the lower jaw to the middle of the clavicle, crosses

the sterno-mastoid, and terminates near the posterior and inferior attachment of

that muscle, in the subclavian vein. In its course downwards, it lies on the

anterior lamella of the deep cervical fascia, which separates it from the sterno-

mastoid muscle, and is covered in by the platysma myoides and superficial fascia;

at the root of the neck it pierces the deep cervical fascia. It is accompanied,

for the upper half of its course, by the auricularis magnus nerve. The hrancJies

which it receives are the occipital cutaneous and posterior cervical cutaneous,

and, near its termination, the supra-scapular and posterior scapular.

The external jugular vein is variable in size, and occasionally replaced by two
veins.

The Anterior jugidar vein commences on the os hyoides by several small

veins, and by a branch from the temporo-maxillary, and passes downwards along

the mid-line of the neck to the sternum; it then turns outwards behind the

lower part of the sterno-mastoideus and opens into the subclavian vein, near the

termination of the external jugular. The two veins communicate with each

other, and with the external and internal jugular vein.

The Internaljugular vein, formed by the convergence of the lateral and infe-

rior petrosal sinus, commences at the foramen lacerum posterius on each side of

the base of the skull, by a dilatation (bulbus venaa jugularis), and descends the

side of the neck, lying, in the first instance, to the outer side of the internal

carotid, then on the outer side of the common carotid artery to the root of the

neck, where it unites with the subclavian, and constitutes the vena innominata.

At its commencement, the internal jugular vein is posterior and external to the

internal carotid artery and eighth pair of nerves, the hypoglossal nerve being

behind it; lower down, the vein and artery are on the same plaiie, the glosso-

pharyngeal and hypoglossal nerve passing forwards between them, the pneumo-
gastric being between and behind in the same sheath, and the nervus accessoriuss

crossing obliquely behind or before the vein at its upper part.

The 6ra?ifAes which the internal jugular receives in its CQViX?,Q avQ, pharyn-
geal, occipital, deep division of the temporo-maxillary , and m,iddle thyroid.

The Vertehi-al vein descends by the side of the vertebral artery in the canal

formed by the foramina in the transverse processes of the cervical vertebra, and
at the root of the neck opens into the subclavian vein close to its termination.

In the lower part of the vertebral canal it frequently divides into two branches,

one of which advances forwards, while the other passes through the foramen in

the transverse process of the seventh cervical vertebra, before opening into the

subclavian vein.

The branches which it receives in its course are the posterior condyloid vein,

muscular veins, cervical meningo-rachidian veins, and near its termination, the

superjicial and deep cervical veins.

The Inferior thyroid veins, two, and frequently more in number, are situated

one on each side of the trachea, and receive the venous blood from the thyroid

gland. They communicate with each other, and with the middle and superior

thyroid veins, and form a plexus on the front of the trachea. The right vein

terminates in the right vena innominata, just at its union with the superior cava;

the left in the left vena innominata.

VEINS OF THE UPPER EXTREMITY.

The veins of the upper extremity are deep and superficial.

The Deep veins accompany the branches and trunks of the arteries, and con-

stitute their vena comites. The venee: comites of the radial and ulnar artery are
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inclosed in the same sheath, with those vessels, and terminate at the bend of the

elbow in the brachial veins. The brachial venae comites are situated one at each

side at' the artery, and open into the axillary vein ; the axillary becomes the

subclavian, and the subclavian unites with the internal jugular to form the vena

innominata.

The Superficial veins of the arm are, the

Anterior ulnar vein, Cephalic vein,

Posterior ulnar vein, Median vein,

Basilic vein, Median basilic,

Eadial vein, . Median cephalic.

The Anterior ulnar iwin collects the venous blood from the inner and palmar

border of the hand and ascends along the anterior aspect of the inner side of the

forearm to the bend of the elbow, where it receives the median basilic, and
becomes the basilic vein.

The Postei-ior ulnar vein commences on the dorsum of the hand by the ulnar

termination of the venous arch which receives the digital veins from the fingers,

and, after being joined by a large vein, the vena, salvatella, from the little finger,

ascends along the posterior aspect of the forearm to the bend of the elbow, where
it turns forwards and terminates in the anterior ulnar vein.

The Basilic vein (fiaaiuxdg, royal, or principal) ascends from the common
ulnar vein formed by the two preceding, along the inner side of the upper arm,

and near its middle pierces the fascia; it then passes upwards to the axilla, and
becomes the axillary vein.

The Radial vein commences on the dorsum of the hand, by the radial termi-

nation of the venous arch, which receives the veins of the fingers. This origin

is increased by the junction of some small veins from the thumb. The radial

vein ascends the dorsal side of the forearm to a little below its middle, then lies

on its anterior aspect to the bend of the elbow, where it receives the median
cephalic, and becomes the cephalic vein.

The Cephalic vein (xs^ai.^, the head) ascends along the outer side of the upper

Fig. 230.

Veins of the forearm and bend of the

ELBOW. 1. Radial vein. 2. Cephalic vein. 3.

Anterior ulnar vein. 4. Posterior ulnar vein.

5. The trunk formed by their union, 6. Ba-

silic vein, piercing the deep fascia at 7. 9.

Communicating branch between the deep

veins of the forearm and the upper part of

the median vein. 10. Median cephalic vein.

11. Median basilic. 12. A slight convexity of

the deep fascia, formed by the brachial artery.

13. The process of fascia, derived from the

tendon of the biceps, which separates the me-

dian basilic vein from the brachial artery.

14. External cutaneous nerve, piercing the

deep fascia, and dividing into two branches,

which pass behind the median cephalic vein.

15. Internal cutaneous nerve, dividing into

branches, which pass in front of the median

basilic vein. 16. Intercosto-humeral nerve.

17. Spiral cutaneous nerve,, a branch of the

musculo-spiral.
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arm to its superior third ; it then enters the groove between the pectoralis

major and deltoid muscle, where it is in relation with the descending branch of

the thoracica acromialis artery, and terminates beneath the clavicle in the axil-

lary vein. A large communicating branch sometimes crosses the clavicle between
the external jugular and this vein, which gives it the appearance of being derived

directly from the head— hence its appellation.

The Median vein is intermediate in position between the anterior ulnar and
radial vein • it begins at the wrist by the junction of branches from the palm of

the hand, and collects the blood from the anterior aspect of the forearm commu-
nicating with the two preceding. At the bend of the elbow it receives a branch
from the deep veins, and divides into two branches, the median cephalic and
median basilic.

The Median cephalic vein, longer and somewhat smaller than the median
basilic, passes obliquely outwards, in the groove between the biceps and supina-

tor longus, to unite with the radial and form the cephalic vein. The branches
of the external cutaneous nerve pass behind it.

The Median basilic vein, larger than the median cephalic, passes obliquely

inwards, in the groove between the biceps and pronator radii teres, and unites

with the common trunk of the ulnar veins to form the basilic vein. This vein

is crossed by one or two filaments of the internal cutaneous nerve, and overlies

the brachial artery from which it is separated by the aponeurotic slip given off

from the tendon of the biceps.

Axillary vein.— The axillary vein is formed by the union of the venae

comites of the brachial artery with the basilic vein. It lies to the inner side of

the artery, receives numerous branches from the collateral veins of the branches

of the axillary artery; and at the lower border of the first rib becomes the sub-

clavian vein. Above the pectoralis minor it receives the cephalic vein.

Subclavian vein.— The subclavian vein crosses the first rib and beneath
the clavicle, and unites with the internal jugular vein to form the vena innomi-

nata. It lies at first in front of the subclavian artery, and then in front of the

scalenus anticus, which separates it from that vessel. The phrenic and pneumo-
|astric nerve pass between the artery and vein. The veins opening into the

lubclavian are the external and anterior jugular externally to the scalenus anti-

Bus, and the vertebral internally to that muscle.

VEINS OF THE LOWEK EXTEEMITY.

The veins of the lower extremity are deep and superficial.

The Deep veins accompany the branches of the arteries in pairs, and form the

tose comites of the anterior and posterior tibial and peroneal artery. These
ins unite in the popliteal region to form a single vessel of large size, the pop-

leal, which successively becomes in its course the femoral and the external

jiac vein.

Popliteal vein.— The popliteal vein ascends through the popliteal region,

dng, in the first instance, directly upon the artery, and then getting somewhat
its outer side ; and, passing through the oval opening in the tendon of the

iductor magnus, becomes the femoral vein. It receives several muscular and
licular branches, and the external saphenous vein. The valves in this vein

four or five in number.

[Femoral vein. — The femoral vein, commencing at the opening in the ad-

ictor magnus muscle, ascends the thigh in the sheath of the femoral artery,

id entering the pelvis beneath Poupart's ligament, becomes the external iliao
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vein. In the lower part of its course it is situated on the outer side ©f the

artery; it then becomes placed behind that vessel, and at Poupart's ligament,

lies to its inner side. It receives the muscular veins and profunda, and, through

the saphenous opening, the internal saphenous vein. The valves in this vein

are four or five in number.

The Profunda vein is formed by the convergence of the numerous small veins

which accompany the branches of the artery : it

is a vein of large size, lies in front of the profunda

artery, and terminates in the femoral at about two

inches below Poupart's ligament.

231.

ii Superficial veins.—The superficial veins are

the external or short, and the internal or long

sa'^henous. They commence on the dorsum of

the foot in a venous arch which lies across the

metatarsus ; this venous arch receives the digital

veins by its convex side.

The Exterrial sajjhenous vein commences at the

outer extremity of the venous arch and on the

outer border of the foot. It passes behind the

outer ankle, ascends along the posterior aspect of

the leg, lying in the groove between the two belHes

of the gastrocnemius muscle, and pierces the deep

fascia in the popliteal region to join the popliteal

vein. It receives several cutaneous branches in the

popliteal region previously to perforating the deep

fascia, and is in relation in its course with the

external saphenous nerve.

The Internal saphenous vein commences at the

inner extremity of the venous arch of the dorsum
and on the inner side of the foot and great toe.

It ascends in front of the inner ankle, and along

the inner side of the leg; it then passes behind

the inner condyle of the femur and along the

inner side of the thigh to the saphenous opening,

where it pierces the sheath of the femoral vessels,

and terminates in the femoral vein, at about one

inch and a half below Poupart's ligament.

It receives in its course the cutaneous veins of

the leg and thigh, and communicates freely with

the deep veins. At the saphenous opening it

is joined by the superficial epigastric and circum-

flexa ilii vein, and by the external pudics. The
situation of this vein in the thigh is not unfre-

quently occupied by two or even three trunks

of nearly equal size.

Internal saphenous vein.

1. Saphenous opening in the fascia

lata. a. Superficial epigastric vein.

5. External pudicvein. c. Super-

ficial cireumflexa ilii. d. Begin-

ning of external saphenous ve-in.]

VEINS OF THE TRUNK.

The veins of the trunk may be divided into,

1. The superior vena cava, with its formative

branches. 2. The inferior vena cava, with its form-

ative branches. 3. The azygos veins. 4. The
vertebral and spinal veins. 5. The cardiac veins.

6. The portal vein. 7. The pulmonary veins.
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SUPERIOR VENA CAVA, WITH ITS FORMATIVE BRANCHES.

The Ve7icB innominatcE [brachio-cephalic veins] are two large trunks, formed

Dy the union of the internal jugular and subclavian vein at each side of the root

of the neck.

The Right vena innominafa, about an iijch and a quarter in length, lies

superficially and externally to the arteria innominata, and descends almost ver-

tically to unite with its fellow of the opposite side in the formation cf the

superior cava. At the junction of the jugular and subclavian vein it receives

from behind the ductus lymphatieus dexter, and lower down it has opening into

it the 7'{ght internal mammart/, and right inferior thyroid vein.

The Left vena innominata, considerably longer than the right, extends almost

horizontally across the roots of the three great arteries arising from the arch of

the aorta, to the right side of the mediastinum, where it unites with the right

vena innominata, to constitute the superior vena cava.

Fia. 232.

Veins of the trunk and neck.

1. Superior vena cava. 2. Left vena

innominata. 3. Right vena innomi-

nata. 4. Right subclavian vein,

5. Internal jugular vein. 6. Exter-

nal jugular. 7. Anterior jugular. 8.

Inferior vena cava. 9. External iliac

vein. 10. Internal iliac vein. 11.

Common iliac veins ; the small vein

between these is the vena sacra

media. 12, 12. Lumbar veins. 13.

Right spermatic vein. 14. The left

spermatic, opening into the left renal

vein. 15. Right renal vein. 16.

Trunk of the hepatic veins. 17. The
greater vena azygos, commencing
inferiorly in the lumbar veins. 18.

The lesser vena azygos, also com-

mencing in the lumbar veins. 19.

A branch of communication with the

left renal vein. 20. Termination of

the lesser in the greater vena azy-

gos. 21. Left superior intercostal

vein 5 communicating inferiorly with

the lesser vena azygos, and ter-

minating superiorly in the left vena

innominata.

It is in relation in front with the left sterno-clavicular articulation and first

^liece of the sternum. At its commencement it receives the thoracic duct

rhich opens into it from behind, and in its course is joined by the left inferior

mi/roid, left mammary, and left superior intercostal vein. It also receives some

small veins from the mediastinum and thymus gland. There are no valves in

|he venae innominatae.

23
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SUPERIOR VENA CAVA.

Tlie superior cava (dcscenclens) is a short trunk about three inches in length,

formed by the junction of the two venae innominatge. It descends perpendic-

ularly on the right side of the arch of the aorta and entering the pericardiuiL

terminates in the upper part of the right auricle.

It is in relation in front with the pericardium ; behind with the right pulmo-

nary artery; internalli/ With, the ascending aorta; extern alli/ -with, the pleura

and right phrenic ner-^e. Immediately before entering the pericardium it

receives the vena azygos major.

INFERIOR VENA CAVA, WITH ITS FORMATIVE BRANCHES.

The External iliac vein lies to the inner side of the corresponding artery at

the OS pubis; but gradually gets behind it as it passes upwards along the brim

of the pelvis ; it terminates opposite the sacro-iliae symphysis by uniting with

the internal iliac, to form the common iliac vein. Immediately above Pou-

part's ligament it receives the epigastric and circumflexa ilii vein ; it has no

valves.

The Internal iliac vein is formed by vessels which correspond with the

branches of the internal iliac artery; it receives the returning blood from the

gluteal, ischiatic, internal pudic, and obturator vein, externally to the pelvis;

and from the vesical and uterine plexuses within the pelvis. The vein lies to

the inner side of the internal iliac artery, and terminates by uniting with the

external iliac vein, to form the common iliac.

^\\Q vesical and prostatic plexus is an important plexus of veins which sur-

rounds the neck and base of the bladder and prostate gland, and receives its

blood from the great dorsal vein of the penis and the veins of the external organs

of generation. It is retained in connexion with the sides of the bladder by a

reflection of the pelvic fascia.

The uterine plexus is situated around the vagina, and at the sides of the

uterus, between the two layers of the broad liizaments. The veins forming the

vesical and uterine plexuses are peculiarly subject to the production of calcareous

concretions termed pJdebolites.

The Common iliac veins are formed by the union of the external and internal

iliac vein at each side of the pelvis. The riylit common iliac, shorter than the

left, ascends obliquely behind the corresponding artery ; and on the interverte-

bral substance of the fourth and fifth lumbar vertebra, unites with the vein of

the opposite side, to form the inferior cava. The left common iliac, longer and

more oblique than the right, ascends behind and a little internally to the corre-

sponding artery, and passes beneath the right common iliac artery, near its

origin, to unite with the right vein in the formation of the inferior vena cava.

The right common iliac vein has no branch; the left receives the vena sacra

media. These veins have no valves.

INFERIOR VENA CAVA.

The infenor vena cava \ascendens'\ is formed by the union of the two common
iliac veins, on the intervertebral substance of the fourth and fifth lumbar ver-

tebra. It ascends along the front of the vertebral column, to the right of the

abdominal aorta, and passing through the fissure in the posterior border of the

liver and the quadrilateral opening in the tendinous centre of the diaphragm,

terminates in the inferior and posterior part of the right auricle. There are no

values in this vein.

It is in relation from below upwards, in front with the mesentery, transverse
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duodenum, portal A'ein, pancreas, and liver, which latter nearly and sometimes

completely suri'ounds it; behind it rests on the vertebral column and right crus

of the diaphragm, from which it is separated by the right renal artery and right

lumbar arteries ; to the right it has the peritoneum and sympathetic nerve ; to

the le/t the aorta.

The Branches which the inferior vena cava receives in its course, are, the

Lumbar, Supra-renal.

Right spermatic, Phrenic,

Renal, Hepatic.

The Lumbar veins, three or four in number at each side, collect the venous

blood from the muscles and integument of the loins, and spinal veins; the left

are longer than the right on account of the position of the vena cava.

The Right spermatic vein is formed by the two veins which return the blood

from the venous plexus of the spermatic cord. These veins follow the course

of the spermatic artery, and unite to form the single trunk which opens into the

inferior vena cava. The left spermatic vein terminates in the left renal vein.

The Ovarian veins represent the spermatic veins of the male, and collect the

venous blood from the ovaries, round ligaments. Fallopian tubes, and communi-
cate with the uterine sinuses. They terminate as in the male.

The Renal or emulgent veins return the blood from the kidneys ; their

branches are situated in front of the divisions of the renal arteries, and the left

opens into the vena cava somewhat higher than the right. The left is longer

than the right in consequence of the position of the vena cava, and crosses the

aorta immediately below the origin of the superior mesenteric artery. It re-

ceives the left spermatic vein, which terminates in it at right angles : hence

the more frequent occurrence of varicocele on the left than on the right side.

The Supra-renal veins terminate partly in the renal veins, and partly in the

inferior vena cava.

The Phrenic veins return the blood from the ramifications of the phrenic

arteries ; they open into the inferior vena cava.

The Hepatic veins form two principal trunks and numerous smaller channels

which open into the inferior vena cava, while that vessel is situated in the pos-,

terior border of the liver. The hepatic veins commence in the liver by minute
venules, the intralobular veins, in the centre of each lobule; these pour their

blood into larger vessels, the suhlobular veins; and the sublobular veins consti-

tute, by their convergence and union, the hepatic trunks, which terminate in

the inferior vena cava.

AZYGOS VEINS.

The azygos veins (Fig. 232) form a system of communication between the

superior and inferior vena cava, and serve to return the blood from that part

of the trunk of the body in which those vessels are deficient, on account of

their connexion with the heart. This system consists of four vessels—namely.

Vena azygos major,

Vena azygos minor.

Two superior intercostal veins.

The Vena azygos major commences in the lumbar region by a communication
with the lumbar veins ; sometimes it is joined by a branch directly from the

inferior vena cava, or by one from the renal vein. It passes through the right

crus of the diaphragm, or through the aortic opening, and ascends along the

right side of the vertebral column to the third dorsal vertebra, where it arches

forwards over the right bronchus, and terminates in the superior vena cava. It

receives all the intercostal veins of the right side with the exception of those

of the first and second space, the vena azygos minor, and right bronchial vein.
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The Ve7ia azygos minor commences in the lumbar region, on the left side, bv
a communication with one of the lumbar veins or with the renal vein. It enters

the chest through the left crus of the diaphragm and ascends the left side of

the vertebral column, crosses the fifth or sixth dorsal vertebra and opens into

the vena azygos major. It receives the six or seven lower intercostal veins of

the left side. The azygos veins have no valves.

The Right svperior intercostal vein receives the veins of the first and second

intercostal space, and opens into the subclavian vein of the same side.

The Left superior intercostal vein is the trunk formed by the union of the

five or six upper intercostal veins of the left side. It communicates below with

the vena azygos minor, and crosses the arch of the aorta to terminate in the left

vena innominata. It receives the left bronchial vein,

VERTEBRAL AND SPINAL VEINS.

The numerous venous plexuses of the vertebral column and spinal cord may
be arranged into three groups :

—

Dorsi-spinal, Meningo-rachidian, MeduUi-spinal.

The Dorsi-spinal veins form a plexus around the spinous, transverse, and ar-

ticular processes, and arches of the vertebrae. They receive the returning blood

from the dorsal muscles and surrounding structures, and transmit it, in part to

the meningo-rachidian, and in part to the vertebral, intercostal, lumbar, and

sacral veins.

The Meningo-rachidian veins are situated between the dura mater spinalis

and the vertebrse. They communicate freely with each other by means of a

complicated plexus. In front they form two longitudinal trunks {longitudinal

spinal sinuses'), extending the whole length of the column on each side of the

posterior common ligament, and are joined on the body of each vertebra by
transverse trunks, which pass beneath the ligament, and receive the large basi-

vertebral veins from the interior of each vertebra. The meningo-rachidian veins

communicate superiorly through the anterior condyloid foramina with the inter-

nal jugulars; in the neck they pour their blood into the vertebral veins; in the

thorax, into the intercostals ; and in the loins and pelvis into the lumbar and

sacral veins, the communications being made through the intervertebral

foramina.

The Medulli-spinal veins are situated between the pia mater and arachnoid;

they communicate freely with each other to form plexuses; and send branches

through the intervertebral foramina with each of the spinal nerves, to join the

veins of the trunk.

CARDIAC VEINS.

The veins (cardiacae vel coronariae cordis) returning the blood from the sub-

stance of the heart are, the

G-reat cardiac vein. Anterior cardiac veins,

Posterior cardiac vein, Venae Thebesii.

The Great cardiac vein (vena cordis magna; coronaria magna) commences at

the apex of the heart, and ascends along the anterior ventricular groove to the

base of the ventricles ; it then curves around the left auriculo-ventricular groove

to the posterior part of the heart, where it terminates in the right auricle. It

receives in its course the left cardiac veins from the left auricle and ventricle,

and the posterior cardiac veins from the posterior ventricular groove.

The Posterior ca7-diac vein (vena cordis media), frequently two in number,

commences also at the apex of the heart, and ascends along the posterior ven-

J
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tricular groove, to terminate in the great cardiac vein. It receives the veins at

right angles from the posterior aspect of the two ventricles.

The Anterior cardiac veins (venae parvse), collect the blood from the anterior

surface of the right ventricle; one larger than the rest runs along the right

border of the heart and joins the trunk formed by these veins, which curves

around the right auriculo-ventricular groove, to terminate in the great cardiac

vein near its entrance into the right auricle ; others cross the groove, and open

directly into the auricle.

The VencB Thehesii (venae minimas) are numerous minute venules which con-

vey the venous blood directly from the substance of the heart into the right

auricle. The cardiac veins have no valves, excepting that at the orifice of the

great vein.

PORTAL SYSTEM.

The portal system is composed of four large veins which return the blood from

the chylopoietic viscera ; they are the

Inferior mesenteric vein,

Superior mesenteric vein,

Splenic vein,

Gastric veins.

The Inferior mesenteric vein receives its blood from the rectum by means of

the haemorrhoidal veins, and from the sigmoid flexure and descending colon, and

Fig. 233.

The portal vein. 1. Inferior mesenteric vein; it is traced by means of dotted lines

behind the pancreas (2) to terminate in the splenic vein {?>). 4. Spleen. 5. Gastric veins,

opening into the splenic vein. 6. Superior mesenteric vein. 7. Descending portion of the

duodenum. 8. Its transverse portion, crossed by the superior mesenteric vein and part of

the trunk of the superior mesenteric artery. 9. Portal vein. 10. Hepatic artery. 11. Duc-

tus communis choledochus. 12. Division of the duct and vessels at the transverse fissure

of the liver. 13. Cystic duct leading to the gall-bladder.
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ascends behind the transverse duodenum and pancreas, to terminate in the splenic

vein. Its haemorrhoidal branches inosculate with branches of the internal iliac

vein, and thus establish a communication between the portal and general venous

system.

The Superior mesenteric vein is formed by branches which collect the venous

blood from the capillaries of the superior mesenteric artery; they consti-

tute by their junction a large trunk, which ascends by the side of the corre-

sponding artery, crosses the transverse portion of the duodenum, and unites

behind the pancreas with the splenic in the formation of the portal vein.

The Splenic vein commences in the structure of the spleen, and quits that

organ by several large branches ; it is larger than the splenic artery, and per-

fectly straight in its course. It passes horizontally inwards behind the pancreas,

and terminates near its greater end by uniting with the superior mesenteric and
forming the portal vein. It receives in its course the gastric and pancreatic

veins, and near its termination the inferior mesenteric vein.

The Gastric veins correspond with the gastric, gastro-epiploic, and vasa brevia

arteries, and terminate in the splenic vein.

The Vena PORTiE, formed by the union of the splenic and superior mesenteric

vein behind the pancreas, ascends through the right border of the lesser omen-
tum to the transverse fissure of the liver, where it divides into two branches, one

for each lateral lobe. In the right border of the lesser omentum it is situated

behind and between the hepatic artery, and ductus communis choledochus, and

is surrounded by the hepatic plexus of nerves and lymphatics. At the trans-

verse fissure each primary branch divides into numerous secondary branches

which ramify through the portal canals, and give off vaginal and interlobular

veins, and the latter terminate in the lobular venous plexus of the lobules of the

liver. The portal vein within the liver receives the venous blood from the capil-

laries of the hepatic artery.

PULMONARY VEINS.

The pulmonary veins (vense pulmonales), four in number, return the arterial

blood from the lungs to the left auricle of the heart; they difi"er from veins in

general, in the area of their cylinders being but little larger than that of the

corresponding arteries, and in accompanying singly each branch of the pulmonary

artery. They commence in the capillaries upon the parietes of the intercellular

passages and air-cells, and unite to form a single trunk for each lobe. The vein

of the middle lobe of the right lung unites with the superior vein, so as to form

the two trunks which open into the I-eft auricle. Sometimes they remain sepa-

rate, and then there are three pulmonary veins on the right side. The right

pulmonary veins behind pass behind the right auricle to the left auricle; the

left pass in front of the descending aorta; they both pierce the pericardium.

Within the lung the branches of the pulmonary veins are behind the bronchial

tubes, and those of the pulmonary artery in front; but at the root of the lungs

the veins are in front, nest the arteries, and then the bronchi. There are no

valves in the pulmonary veins.

I
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CHAPTER VIII,

OF THE LYMPHATICS,

I
[Fig. 234.

The lymphatic vessels, or absorbents, have received their double appellation

from certain phenomena which they present; the former name being derived

from the appearance of the limpid fluid (lympha, water) which they convey; the

latter from their supposed property of absorbing foreign substances into the sys-

tem. They are minute, delicate, and transparent vessels, remarkable for their

general uniformity of size, a knotted appearance which is due to the presence of

numerous valves, their frequent dichotomous divisions, and their division into

several branches immediately before entering a gland. Their office is to collect

the products of digestion and the detrita of nutrition, and convey them into the

venous circulation near the heart.

Lymphatic vessels commence in a delicate network which is distributed in the

cutaneous surface of the body, on the various surfaces of organs, and throughout

their internal structure ; and from this network the lymphatic vessels proceed,

nearly in straight lines, in a direction towards the root

of the neck. In their course they are intercepted by
numerous small, spheroid or oblong, or flattened bodies,

lymphatic glands. The lymphatic vessels entering

these glands are termed vasa inferentia or afferentia,

and those which quit them, vasa cfferentia. The vasa

inferentia vary in number from two to six, they divide

at the distance of a few lines from the gland into several

smaller vessels, and enter it by one of its flattened sur-

faces.' The vasa efferentia escape from the gland at the

opposite, but not unfrequently on the same surface

;

they consist, like the vasa inferentia at their junction

with the gland, of several small vessels which unite after

a course of a few lines to form from one to three trunks,

often double the size of the vasa inferentia.

Lymphatic Vessels admit of a threefold division, into

superficial, deep, and lacteals.

The iSuperficial lym2:)hatic vessels, on the surface of

the body, follow the course of the veins, and pierce the

deep fascia in convenient situations, to join the deep lymphatics. On the sur-

face of organs they converge to the nearest lymphatic trunks. The siiperjicial

lymphatic glands are placed in the most protected situations of the superficial

fascia, as in the hollow of the ham and groin in the lower extremity; on the

inner side of the arm in the upper extremity.

The Deep lymphatics, fewer in number and somewhat larger than the super-

ficial vessels, accompany the deeper veins; those from the lower parts of the

body converging to the numerous glands seated around the iliac veins and infe-

rior vena cava, and terminating in a large trunk situated on the vertebral column,
the thoracic duct. From the upper part of the trunk of the body on the left

side, and from the left side of the head and neck, they also proceed to the tho-

racic duct. Those on the right side of the head and neck, right upper extremity,

and right side of the thorax, form a distinct duct ^ductus lymphaticus dexter^

which terminates at the point of junction of the subclavian with the internal

jugular vein on the right side of the root of the neck.

Lymphatic vkssels of

the skin of the breast

injected,- after Breschet.

a. Superficial plexus, h.

Deeper plexus, c. A lym-

phatic vessel, which pro-

ceeded to the axillary

glands.]

^ See Mr. Lane's article on the
and Physiology.

Lymphatic System," iu the Cyciopsedia of 4natomy
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The Lacteals are the lymphatic vessels of the small intestines ; they have

received their distinctive appellation from conveying the milk-like product of

digestion, the chyle, to the great centre of the lymphatic system, the thoracic

duct. They are situated in the mesentery, and open into the numerous mesen-

teric glands in their course.

Lymphatic vessels are very generally distributed through the animal tissues
;

there are, nevertheless, certain structures in which they have not been detected
;

for example, the brain and spinal cord, the eye, bones, cartilages, tendons, the

membranes of the ovum, umbilical cord, and placenta. Anastomoses between
these vessels are less frequent than between arteries, and veins ; they are effected

by means of vessels of equal size with the vessels which they connect, and no

increase of calibre results from their junction. The lymphatic vessels are

smallest in the neck, larger in the upper extremities, and larger still in the

lower limbs.

For the purpose of effecting the movement of their fluids in a proper direction,

lymphatic vessels are furnished with valves, and it is to these that the appear-

ance of constrictions around the cylinders of the vessels, at short distances, is

due. Like the valves of veins, the valves of lymphatic vessels are each com-
posed of two semilunar flaps attached by their convex border to the sides of the

[Fig. 235.

</'^=

Lymphatic gland and vessels. a. One of the inguinal lymphatic glands injected

with mercury ; «, aiferent lymphatic vessels from the lower extremity ; b, efferent vessels—
others are also seen. b. One of the superficial lymphatic trunks of the thigh, c. One of the

femoral lymphatic trunks laid open longitudinally to display the valves within itj e, sinus

between the flap of the valve and the wall of the vessel, d. Surface of one flap directed

towards the opposite ; e, semicircular attached margin of the flap.]

vessel and free by their concave border. This is the general character of the

valves, but, as in veins, there are exceptions in their form and disposition

;

sometimes one flap is so small as to be merely rudimentary, while the other is

large in proportion ; sometimes the flap runs all the way round the tube, leaving

a, central anerture, which can only be closed by a contractile power in the valve

A
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itself
J
and sometimes, instead of being circular, the aperture is elliptical, and

the arrangement of the flaps like that of the ileo-ca3cal valve.' These peculiari-

ties are most frequently met with at and near the anastomoses of the lymphatic

vessels. The valves occur most numerously near the lymphatic glands; next

in frequency they are found in the neck and upper extremities where the vessels

are small, and least numerously in the lower limbs where the lymphatics are

laro'e. In the thoracic duct an interspace of two or three inches frequently

occurs between the valves. Connected with the presence of valves in the lym-

phatic vessels are two lateral dilatations or pouches, analogous to the valvular

shmses of veins. Tlie sinuses are situated on the cardiac side of the valves

;

they receive the valves when the latter are thrown back by the current of the

lymph ; and when reflux occurs they become distended with a body of fluid

which makes pressure on the flaps. These pouch-like dilatations and the con-

strictions con-esponding with the line of attachment of the convex borders of the

flaps are the cause of the knotted appearance of distended lymphatic vessels.

Like arteries and veins, lymphatic vessels are composed of three coats, exter-

nal, middle, and internal. The external or areolar coat is thin, but very strong,

and serves to connect the vessel to surrounding tissues, at the same time that it

forms a protective covering. It is composed of a network of areolar tissue

mingled with fine fibres of elastic tissue and fibres of smooth muscle, arranged

in a longitudinal direction; the latter serving to distinguish lymphatics, as

Kblliker observes, from small veins. The middle or musntlar coat, also thin

and elastic, consists of a layer of smooth muscular fibres mingled with elastic

fibres. These fibres are described by Mr. Lane as longitudinal ; by Kolliker as

transverse or circular, and analogous to the middle coat of arteries. The inter-

nal coat, less elastic and more liable to rupture than the other coats, is composed

of a longitudinal network of elastic tissue, generally single, but sometimes

double, sup.porting a layer of tesselated epithelium, consisting of nucleated

slightly elongated cells. Capillary and minute lympJiatics have a single, deli-

cate, structureless, transparent coat, with imperfect longitudinal nuclei ; the

minute lacteals have a similar structure, but are somewhat thicker. The valves

are composed of a very thin layer of areolar tissue coated on its two surfaces by
epithelium.

The Lymphatic Glands (conglobate, absorbent) are small oval or bean-shaped,

flattened or rounded bodies of a pale red color, and inclosed in a firm but thin

sheath of areolar tissue mingled with fine fibres of elastic tissue. On the exte-

rior the gland has the appearance of being composed of minute lobules, and on

the face of a section the lobules are represented by alveolar spaces, bounded by
a delicate areolar network, sent inwards by the sheath, and permeating the entire

gland. Some difference of color and texture may also be perceived between
the central and external part of the gland, which has determined its division

into a cortical and medidlary portion, the former being firmer in texture than

the latter, which is soft and more or less pulpy. Moreover, the cortical portion

appears to be composed of round, ovate, apparently glandular bodies, while the
alveolar spaces of the medullary portion are filled with a grayish-white alkaline

pulp, containing free nuclei with homogeneous contents, pale nucleated cells,

and larger cells with vesicular nuclei and nucleoli, and occasionally some fat

granules. The areolar structure of the gland is traversed by vessels, which fre-

quently enter its substance through a hilum-like spot, and dividing into a capil-

lary plexus in the walls of the alveoli, constitute, with the globular bodies of

the cortex and the cells of the medulla, a porous glandular tissue, through which
the lymph or chyle makes its way in its passage through the gland, and finally

escapes by the vasa efi"erentia, carrying with it part of the cellular contents of

the alveoli.^ At their entrance into the gland the vasa inferentia terminate
abruptly, and their contained fiuid is emptied into the alveoli ; and as the alveoli

1 Mr. Lane, loc. cit. 2 Ludwig and Noll.
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communicate freely with each oiher, formina; so many fine anastomosing canals,

it is enabled to make its way to the vasa efferentia, probably undergoing some
important nutritive change in its course, and receiving the nuclei and nucleated

cells of the pulp as its future lymph corpuscles.' The bronchial glands differ

in appearance from other lymphatic glands, as being more or less mottled with

black, and sometimes filled with a black pigment. Lymphatic glands are

larger in the young subject than in the adult, and are smallest in old age; they,

as well as their vessels, are supplied with arteries, veins, and nerves, like other

structures.

The vasa vaRorum of lymphatics are the same as those of veins ; but they are

deficient of nerves.

I shall describe the lymphatic vessels and glands according to the arrangement

adopted for the veins, commencing with those of the head and neck, and pro-

ceeding next to those of the upper extremity, lower extremity, and trunk.

LYMPHATICS OP THE HEAD AND NECK.

Glands.—The Superjicial lymphatic glands of the head and face are small,

few in number, a»d isolated ; they are, the occipital, which are situated near the

origin of the occipito-frontalis muscle; posterior auricidar, behind the ear;

parotid, in the parotid gland ; zygoviatic, in the zygomatic fossa ; buccal, on the

buccinator muscle; and submaxillary, beneath the margin of the lower jaw.

There are no deep lymphatic glands within the cranium.

The Si(p)crficicd cervical lymphatic glands are few in number and small ; they

are situated in the course of the external jugular vein, between the sterno-mas-

toid and trapezius muscle, at the root of the neck, and about the larynx.

The Deejy cervical glands (glandulse coneatenatge) are numerous and of large

size ; they are situated around the internal jugular vein and sheath of the carotid

artery, by the side of the pharynx, oesophagus, and trachea, and extend from

the base of the skull to the root of the neck, where they are in communication

with the lymphatic vessel-s an-d glands of the thorax.

Vessels.— The Superficial lymphatic vessels of the head and face are dis-

posed in three groups; occipital, which take the course of the occipital vein to

the occipital and deep cervical glands; temporal, which follow the branches of

the temporal vein to the parotid and deep cervical glands, and facial, which
accompany the facial vein to the submaxillary lymphatic glands.

The Deep lymphatic vessels of the head are the mejiingeal and cerebral; the

furmer are situated in connexion with the meningeal veins, and escape through

foramina at the base of the skull, to join the deep cervical glands. The cerebral

lyviphatics, according to Fohmann, are situated on the surface of the pia mater,

none having as yet been discovered in the substance of the brain. They pass

most probably through the foramina at the base of the skull, to terminate in the

deep cervical glands.

The Deep lymphatic vessels of the face proceed from the nasal fossae, mouth,

and pharynx, and terminate in the submaxillary and deep cervical glands.

The Superficial and Deep cervical lymphatic vessels accompany the jugular

veins, passing from gland to gland; at the root of the neck they communicate

with the thoracic lymphatic vessels, and terminate, on the right side, in the

ductus lyraphaticus dexter ; on the left, in the thoracic duct, near its

termination.

1 Briicke, 1853.
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LYMPHATICS OF THK UPPER EXTREMITY.

Glands. — The Stiperficial lymphatic glands of the arm are not more than

four or five in number, and of very small size. One or two are situated near

the median basilic and median cephalic vein, at the bend of the elbow; and one

or two near the basilic vein, on the inner side of the upper arm, immediatelv

above the elbow.

The Deej) glands in the forearm are excessively small and infrequent; two or

three may be found in the course of the radial and ulnar vessels. In the upper
arm there is a chain of small glands, accompanying the brachial artery.

The Axillary glands are numerous and of largo size. Some are closely adhe-

rent to the vessels, others are dispersed in the loose cellular tissue of the axilla,

and a small chain maybe observed extending along the lower border of the pec-

toralis major to the mammary gland. Two or three subclavian glands are situ-

ated beneath the clavicle, and serve as the mediutn of communication between
the axillary and deep cervical lymphatic glands.

Vessels. — The Superficial h/mpliatic vessels of the upper extremity com-
mence on the fingers and take their course along the forearm to the bend of the

elbow. The greater part reach their destination by passing along the dorsal sur-

face of the fingers, wrist, and forearm, and then curving around the borders of

the latter; but some few are met with in the palm of the hand, which take the

direction of the median vein. At the bend of the elbow the lymphatics arrange

themselves into two groups; an internal and larger group, which communicates
with a gland situated just above the inner condyle, and then accompanies the

basilic vein upwards to the axilla to enter the axillary glands ; and a smaller

group which follows the course of the cephalic vein. Several of the vessels of

this group cross the biceps muscle at its upper part to reach the axillary glands,

while the remainder, two or three in number, ascend with the cephalic vein in

the interspace of the deltoid and pectoralis major; these latter usually join a

small gland in this space, and then cross the pectoralis minor nniscle to become
continuous with the subclavian lymphatics.

Besides the lymphatic vessels of the arm, the axillary glands receive those

from the integument of the chest, its anterior, posterior, and lateral aspect, and

the lymphatics of the mammary gland.

The Deep li/mphatics accompany the vessels of the upper extremity, and

communicate occasionally with the superficial lymphatics. They enter the axil-

lary and subclavian glands, and, at the root of the neck, terminate on the left

side in the thoracic duct, and on the right side in the ductus lymphatieus

dexter.

LYMPHATICS OF THE LOWER EXTREMITY.

Glands.—The Superficial lympliatic glands of the lower extremity are those

of the groin, inguinal ; and one or two situated in the superficial fascia of the

posterior aspect of the thigh, just above the popliteal region.

The Inguinal glands are divisible into two groups ; a superior group of small

size, situated along the line of Poupart's ligament, and receiving the lymphatic

vessels from the parietes of the abdomen, gluteal region, perineum, and genital

organs; and an inferior group of larger glands clustered around the internal

saphenous vein near its termination, and receiving the superficial lymphatic

vessels from the lower extremity.

The Deep lymphatic glands are the anterior tibial, popliteal, deep inguinal,

gluteal, and ischiatic.

The Anterior tibial is generally a single gland, placed on the interosseous

membrane, by the side of the anterior tibial artery in the upper part of jts

course
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The Popliteal glands, four or five in number, and small, are imbedded in the

loose cellular tissue and fat of the popliteal space.

The Deep iiujuinal glands, less numerous and smaller than the superficial,

are situated near the femoral vessels in the groin, beneath the fascia lata.

The Gluteal and iscMatic glands are placed near the vessels of that name,

above and below the pyriformis muscle at the great ischiatic foramen.

Vessels. — The Superficial lymphatic vessels are divisible into two groups,

internal and external j the internal and principal group, commencing on the dor-

sum and inner side of the foot, ascend the leg by the side of the internal saphe-

nous vein, and passing behind the inner condyle of the femur follow the direc-

tion of that vein to the groin, where they join the saphenous group of super-

ficial inguinal glands. The greater part of the efferent vessels from these

glands pierce the cribriform fascia of the saphenous opening and the sheath of

the femoral vessels, to join the lymphatic gland situated in the femoral ring,

which serves to establish a communication between the lymphatics of the lower

extremity and those of the trunk. The other efferent vessels pierce the fascia

lata to join the deep glands. The vessels which pass upwards from the outer

side of the dorsum of the foot ascend along the outer side of the leg, and curve

inwards across the front of the leg just below the knee, to unite with the lym-

phatics of the inner side of the thigh. The external group consists of a few

lymphatic vessels which commence on the outer side of the foot and posterior

part of the ankle, and accompany the external saphenous vein to the popliteal

region, where they enter the popliteal glands.

The Deep lymphatic vessels accompany the deep veins, and communicate with

the various glands in their course. After joining the deep inguinal glands they

pass beneath Poupart's ligament, to communicate with the numerous glands

situated around the iliac vessels. The deep lymphatics of the gluteal region

follow the course of the branches of the gluteal and ischiatic veins. The for-

mer join the glands situated on the upper border of the pyriformis muscle, and

the latter, after communicating with the lymphatics of the thigh, enter the

ischiatic glands.

LYMPHATICS OP THE TRUNK.

The lymphatics of the trunk may be arranged under three heads, superficial,

deep, and visceral.

The Superficial lymphatic vessels of the upper half of the trank pass upwards
and outwards at each side, and converge, some to the axillary glands, others to

the glands at the root of the neck. The lymphatics from the mammary glands

follow the lower border of the pectoralis major, communicating, by means of a

chain of lymphatic glands, with the axillary glands. The superficial lymphatic

vessels of the lower half of the trunk, gluteal region, perineum, and external

organs of generation, converge to the superior group of superficial inguinal

glands. One or two small glands are situated at each side of the dorsal vein of

the penis, near the suspensory ligament; from these, as from the superficial

lymphatics, the efferent vessels pass into the superior group of superficial ingui-

nal glands.

Glands.—The Deep lymphatic glands of the thorax are the intercostal, ante-

rior mediastinal, and oesophageal.

The Intercostal glands, of sm&W size, are situated on each side of the vertebral

column, near the articulations of the heads of the ribs, and in the course of the

intercostal arteries.

The Anterior mediastinal glands are situated along the course of the internal

mammary arteries; they are six or seven in number at each side, and receive the

lymphatic vessels from the anterior wall of the chest, the mediastinum, thymus
^land, and pericardium.

The Oesophageal glands, fifteen cr twenty in number, are situated in the
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course of the oesophagus, and receive the lymphatics of that tube ; they commu-
nicate above with the deep cervical glands, on each side with the intercostal,

and below with the abdominal glands.

Vessels. — The Deep lymphatic vessels of the tJiorax are the intercostal,

internal, mammary, and diaphragmatic.

The Intercostal lymphatic vessels follow the course of the veins of the same
name; and reaching the vertebral column, curve downwards, to terminate in the

tlioracic duct.

The Internal mammary lymphatics commence in the parietes of the abdo-

men, communicating with the epigastric lymphatics. They ascend by the side

of the internal mammary vessels, being joined in their course by the anterior

intercostals, and terminate at the root of the neck, on the right side in the

tributaries of the ductus lymphaticus dexter; on the left, in the thoracic duct.

The diaphragmatic lymphatics pursue the direction of their corresponding veins,

and terminate some in front, in the internal mammary vessels, and some behind,

in the posterior mediastinal lymphatics.

Glands. — The Deep lymphatic glands of the abdomen are the lumbar
glands; they are numerous, and seated around the common iliac vessels, the

aorta, and vena cava.

The deep lymphatic glands of the pelvis are the external iliac, internal iliac,

and sacral.

The External iliac are placed around the external iliac vessels, being in con-

tinuation by one extremity with the femoral lymphatics ; by the other, with the

lumbar glands.

The Internal iliac glands are situated in the course of the internal iliac ves-

sels, and the Sacral glands rest on the concave surface of the sacrum.

Vessels.—The Deep lymphatic vessels are continued upwards from the thigh

Ibeneath Poupart's ligament, and along the external iliac vessels to the lumbar
[glands, receiving in their course the epigastric, circumflexa ilii, and ilio-lumbar

[lymphatic vessels. Those from the parietes of the pelvis, and from the gluteal,

jischiatic, and obturator vessels, follow the course of the internal iliac veins, and
[unite with the lumbar lymphatics. And the lumbar lymphatic vessels, after

[receiving all the lymphatics from the lower extremities, pelvis, and loins, termi-

{nate by several large trunks in the receptaculum chyli.

LYMPHATICS OF THE VISCERA.

Lungs. — The Lymphatic vessels of the lungs, of large size, are distributed

lover every part of the surface, and through the texture of those organs : they

Iconverge to the bronchicd glands, ten or twelve in number, situated around the

bifurcation of the trachea and roots of the lungs. Some of these glands, of small

size, may be traced in connexion with the bronchial tubes into the substance of

the lungs. The efferent vessels from the bronchial glands unite with the tracheal

and oesophageal glands, and terminate principally in the thoracic duct at the root

of the neck, and partly in the ductus lymphaticus dexter. The bronchial

glands, in the adult, present a variable tint of brown, and in old age a deep
black color. In infancy they have none of this pigment, and are not to be dis-

tinguished from lymphatic glands in other situations.

Heart.—The Lymphatic vessels of the heart originate in the subserous areolar

tissue of the surface, and in the deeper tissues of that organ, and follow the

course of the vessels, principally, along the right border of the heart to the glands

situated around the arch of the aorta and to the bronchial glands, whence they

proceed to the root of the neck, and terminate in the thoracic duct. The cardiac

glands are three or four in number.

The pericardiac and thymic lymphatic vessels proceed to join the anterior

mediastinal and bronchial glands.
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Liver.—The Lj/mphatic vessels nf the liver are divisible into deep and super-

ficial. The former take their course through the portal canals, and through
the right border of the lesser omentum, to the lymphatic glands situated in the

course of Ihe hepatic artery and along the lesser curve of the stomach. The
superficial lymphatics are situated in the areolar structure of the proper capsule,

over the whole surftice of the liver. The lymphatics of the convex surface are

divided into two sets :— 1. Those which pass from before backwards; 2. Those
which advance from behind forwards. The former unite to form trunks, which
enter between the folds of the lateral ligaments at the right and left extremities

of the organ, and of the coronary ligament in the middle. Some of these pierce

the diaphragm and join the posterior mediastinal glands; others converge to the

lymphatic glands situated around the inferior cava. Those which pass from
behind forwards consist of two groups : one ascends between the folds of the

broad ligament, and perforates the diaphragm, to terminate in the anterior medias-

tinal glands ; the other curves around the anterior margin of the liver to its

concave surface, and from thence to the glands in the right border of the lesser

omentum. The lymphatic vessels of the concave surface are variously distributed,

according to their position; those from the right lobe terminate in the lumbar
glands; those from the gall-bladder, which are large, and form a remarkable

plexus, enter the glands in the right border of the lesser omentum ; and those

from the left lobe converge to the lymphatic glands situated along the lesser curve

of the stomach.

Spleen and Pancreas.— The Lympliatic glands of the spleen are situated

around its hilum, and those of the pancreas in the course of the splenic vein.

The lymphatic vessels of these organs pass through their respective glands, and

join the aortic glands, previously to terminating in the thoracic duct.

Stomach.—The Lymphatic glands of the stomach, of small size, are situated

along the lesser and greater curve of that organ. The lymphatic vessels, as in

other viscera, are superficial and deep, the former originating in the subserous,

the latter in the submucous tissue ; they pass from the stomach in four difi'erent

directions : some ascend to the glands situated along the lesser curve ; others

descend to those occupying the greater curve ; a third set pass outwards to the

splenic glands, and a fourth to the glands situated near the pylorus, and to the

aortic glands.

Intestines.— The Lymphatic glands of the small intestine are situated

between the layers of the mesentery, in the meshes formed by the superior

mesenteric artery, and are thence named mesenteric glands. These glands are

most numerous and largest, superiorly, near the duodenum; and, inferiorly, near

the termination of the ileum.

The Lymphatic vessels of the small intestines are of two kinds : those of the

structure of the intestine, which run upon its surface previously to entering the

mesenteric glands; and those which commence in the villi, in the substance of

the mucous membrane, and are named lacteals.

The Lacteals, according to Henle, commence in the centre of each villus as a

caecal tubulus, which opens into a fine network, situated in the submucous tissue.

From this network the lacteal vessels proceed to the mesenteric glands, and from

thence to the thoracic duct, in which they terminate.

The Lympliatic glands of the large intestines are situated along the attached

margin of the intestine, in the meshes formed by the colic and hsemorrhoidal

arteries previously to their distribution. The lymphatic vessels take their course

in two difi'erent directions ; those of the caecum, ascending colon and transverse

colon, after traversing their proper glands, proceed to the mesenteric glands, and

those of the descending colon and rectum to the lumbar glands.

Kidney. — The Lymphatic vessels of the kidney follow the direction of the

bloodvessels to the lumbar glands situated around the aorta and inferior vena
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cava , those of tlie snpra-renal capsules, which are very large and numerous,

terminate in the renal lymphatics.

Pelvis.— The Lj/mplmtic vessels of the viscera of the pelvis terminate in the

sacral and lumbar glands.

The Lymphatic vessels of the testicle take the course of the spermatic cord, in

which they are of large size ; they terminate in the lumbar glands.

THORACIC DUCT.

The thoracic duct,' the great trunk of the lymphatic and chylous system, com-

mences in the abdomen, by a considerable and somewhat triangular dilatation,

the receptaculum chi/li, which is situated on the front of the body of the second

lumbar vertebra, behind and between the aorta and inferior vena cava, and close

to the tendon of the right crus of the diaphragm. From the upper part of the

receptaculum chyli the thoracic duct ascends through the aortic opening of the

diaphragm, and along the front of the vertebral column, lying between the tho-

FiG. 236.

The course and tetimination op

THE THORACIC BUOT. 1. Arch of the

aorta. 2. Thoracic aorta. 3. Abdo-

minal aorta ; showing its principal

branches divided near their origin.

4. Arteria innominata, dividing into

right carotid and right subclavian.

5. Left carotid. 6. Left subclavian.

7. Superior cava, formed by the

union of, 8, the two vense innomi-

natse ; and these by the junction, 9,

of the internal jugular and subcla-

vian vein at each side. 10. Greater

vena azygos. 11. Termination of the

lesser in the greater vena azygos.

12. Receptaculum chyli; several

lymphatic trunks are seen opening

into it. 13. Thoracic duct, dividing

opposite the middle of the dorsal

vertebrae into two branches which

reunite; the course of the duct be-

hind the arch of the aorta and left

subclavian artery is shown by a

dotted line. 14. The duct making

its turn at the root of the neck and

receiving several lymphatic trunks

previously to terminating in the pos-

terior aspect of the junction of the,

internal jugular and subclavian vein.

15. Termination of the trunk of the

ductus lymphaticus dexter.

racic aorta and vena azygos and upon the right intercostal arteries, to the fourth

dorsal vertebra. It then inclines to the left side, passes behind the arch of the

wrta, and ascends by the side of the oesophagus and behind the perpendicular

' The thoracic duct was discovered by Eustachius, in 156-3, in the horse; he regarded ii

as a vein, and called it the vena alba thoracis. The lacteals were first seen by Aselliua,

in 1622, in the dog ; and within the next ten years by Veslingius in man.
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portion of the left subclavian artery to the root of the neck opposite the seventh

cervical vertebra, where it makes a sudden curve forwards and downwards, and

terminates at the point of junction of the left subclavian with the left internal

jugular vein.

The thoracic duct is about eighteen or twenty inches in length, and near its

origin as large as a goose-quill ; as it ascends it diminishes in size ; and near its

termination again becomes dilated. At the middle of the thorax it frequently

divides into two branches of equal size, which reunite after a short course ; and

sometimes it gives off several branches, which assume a plexiform arrangement

in this situation. Occasionally the thoracic duct bifurcates at the upper part

of the thorax into two branches, one of which opens into the point of junction

between the right subclavian and jugular vein, while the other proceeds to the

normal termination of the duct on the left side. In rare instances the duct has

been found to terminate in the vena azygos, which is its normal destination in

some mammalia.

The thoracic duct presents fewer valves in its course than lymphatic vessels

generally j at its termination it is provided with a pair of semilunar valves, to

prevent the admission of venous blood.

Branches.—The thoracic duct receives at its commencement four or five large

lymphatic trunks, which unite to form the receptaculum chyli ; it next receives

the trunks of the lacteal vessels. Within the thorax it is joined by a large lym-

phatic trunk from the liver, and in its course through the posterior mediastinum,

receives the lymphatic vessels both from the viscera and parietes of the thorax.

At its curve forwards in the neck it is joined by lymphatic trunks from the left

side of the head and neck, left upper extremity, upper part of the thorax, and

thoracic viscera.

The Ductus lympliaticus dexter is a short trunk which receives the lympha-

tic vessels from the right side of the head and neck, right upper extremity,

right side of the thorax, right lung, and one or two branches from the liver. It

terminates at the junction of the right subclavian with the right internal jugu-

lar vein, at the point where these veins unite to form the right vena innomi-

nata ; and is provided at its termination with a pair of semilunar valves, which
prevent the entrance of blood from the veins.

CHAPTER IX.

OF THE NERVOUS SYSTEM.

The nervous system consists of a central organ, the cerebro-spinal centre or

axis, and numerous rounded and flattened white cords, the nerves, which are

connected by one extremity with the cerebro-spinal centre, and by the other are

distributed to all the textures of the body. The sympathetic system is an ex-

ception to this description ; for in place of one it has many small centres which
are called ganglia, and which communicate very freely with the cerebro-spinal

axis and with its nerves.

The cerebro-spinal axis consists of two portions, the brain, an organ of large

size, situated within the skull, and the spinal cord, a lengthened portion of the

nervous centre continuous with the brain, and occupying the canal of the verte-

bral column.

The most superficial examination of the brain and spinal cord shows them to

be composed of fibres, which in some situations are ranged in a longitudinal

J
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Fig. 237.

direction, and in others are interlaced by cross fibres. It is also observed that

the cerebro-spinal axis presents two substances differing from each other in den-

sity and color; a gray or cineritious or cortical substance, and a white or me-

dullary substance. The gray sichstaiice forms a thin lamella over the surface

of the convolutions of the cerebrum, and of the laminae of the cerebellum
;

hence it has been named cortical : but the gray substance is not confined to the

surface of the brain, as this term would imply ; it is likewise situated in the

centre of the spinal cord its entire length, and may be thence traced through

the medulla oblongata, crura cerebri, thalami optici, and corpora striata : it

enters also into the composition of the locus perforatus, tuber cinereum, com-

missura mollis, pineal gland, pituitary gland, and corpora rhomboidea. Two
kinds of gray substance are described by Rolando as existing in the spinal

cord ', the one (^substantia cinerea spongiosa vasculosa.') is the ordinary gray

matter of the cord, the other (substantia cinerea gelatinosa^ is found along

the edge and at the extremity of the posterior cornua.

The elementary constittients of the nervous system are nerve-fibres and nerve-

cells; and associated with the l^iiGv, 2i finely granular, pale matrix substance,

Siud free cell-nuclei.

The NERVE-FIBRES (nerve tubes; primitive fibres and tubes) are the chief

components of the nerves and of the white substance of the brain and spinal

cord, and are also found, but in less number, in the gray substance and ganglia.

They are soft and cylindrical, clear and transparent when seen by transmitted

light ; white, glittering, and opaline when the light is reflected, and bounded by
simple, dark, contour lines. They present great

variety of size and some degree of variety of

texture, being coarse or fine, fragile or firm ; their

measurement varies between j^oq and 34^)00 °^

' an inch ; and they undergo a structural change

after death or under the influence of chemical

reagents, which converts them from simple cylin-

ders into cylinders with double boundary lines or

fcontours.

In structure the nerve-fibre is composed of

iree parts ; namely, an external coat or sheath,

medulla or pulp, and a central solid filament or

ds-cylinder.

y The sheath is excessively fine and transparent

;

fine and transparent as to be almost invisible,

demonstrable only by chemical means, and of

subtful existence even, in the finer fibres. It is

iastic and structureless, and corresponds in

ineral and chemical characters with the sarco-

Bmma of muscular fibre.

The medulla or pulp (medullary sheath) is the

lid-layer of the nerve-fibre ; it is a viscous,

transparent, clear, homogeneous fluid, easily sus-

ceptible of coagulation, and converted in its co-

agulated state into an opaque, granular, white

substance. The coagulation of the medulla com-
mences from the exterior, and gives rise to the

appearance of double boundary lines in the fibre (dark-bordered fibres) ; and the
greater or less extent of the coagulum determines the depth of the interval be-

tween the double lines. In the fine nerve-fibres with a more delicate sheath,
the medulla is apt to undergo another change, namely, that of collecting from
point to point into elliptical masses, and producing varicose nerve-fibres. In
chemical composition the medulla consists chiefly of oily and albuminous
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Nerve-fibt?es and nerve-

cells. 1. Nerve-fibres, with dou-

ble contours, or dark-bordered

nerve-fibres, showing their paral-

lel arrangement in the nerves and

their mode of termination in loops.

2. A dark-bordered nerve-fibre

terminating in a varicose fibre.

.3. A dark-bordered nerve-fibre,

showing the granular coagulum
of the medulla. 4. A nerve-cell

with nucleus, and 5, nucleolus.

6. A nerve-cell, giving off three

processes. 7. Granules and free

nuclei.
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matter; its cognomen, medullar}/ sheath, is derived from its position, encircling

the central filament as in a sheath ; and it is absent in the finest nerve-fibres. >

The central filament, or axisfihre (axis-cylinder, Purkinje; primitive band.

Reraak), is a pale, transparent, homogeneous, slightly flattened or cylindrical

filament, which occupies the centre of the nerve-fibre. It is about one-third the

thickness of the nerve-fibre ; is solid and elastic, sometimes finely granular or

striated, and is only brought into view when the fibre is broken up or the

medulla dissolved by chemical means. It is also met with in an isolated form,

and divested both of sheath and medulla. According to Kolliker, the central

filament exists in all nerve-fibres, coarse or fine; but Valentin and Henle, among
other histologists, regard it as simply the uncoagulated portion of the medullary
sheath. Kolliker adduces, in support of his views, the constancy of appearance

of the filament, its chemical constitution as a protein compound allied to coagu-

lated albumen, and its presence in nerves still warm with life; his opinion is

probably correct.

Besides the medullated or darlc-hordered vervefihres, now described, there

are others which contain no medulla, non-medullated fibres, and which consist

only of the central filament invested by the nerve-sheath. The non-medullated

nerve-fibres are pale in color, and bounded by single contour lines ; they are

more or less transparent and consistent, and sometimes nucleated; in a word,

they present those conditions which distinguish them as nerve-fibres in process

of development, and, as such, are the chief constituent of the embryonic brain.

According to this view, the contents of the embryonic fibres separate into two

parts, of which the exterior, fluid and viscous, is the medulla, while the un-

altered interior, firm and solid, is the central filament. Pale non-medullated

fibres are found in connexion with nerve-cells, constituting the processes of

those cells, and sometimes forming the bond of union between the nerve-cells

and medullated fibres; they are found also as peripheral continuations of the

medullated fibres in the cornea; in the Pacinian corpuscles; and as nucleated

fibres in the terminal expansion of the olfactory nerves.

The NERVE-CELLS (nerve-corpuscles) are nucleated cells, occurring in great

n'umbers in the gray or colored portion of the brain and spinal cord, in gang-

lia, occasionally in the trunks of certain nerves, and in nervous expansions, as

of the optic and auditory nerve. In structure they are composed of a delicate

structureless membrane, containing soft pulpy grayish contents, and a central

nucleated nucleus. In size the nerve-cells vary between ^^^ and ^-^^-^ of an

inch in diameter, and the nuclei between ^-^q-q and ^-q-q-q- The contents of the

cells are a clear, homogeneous, colorless, or slightly yellowish matrix, having

diflFused through it a multitude of minute round granules of nearly uniform size.

Sometimes the granules are pale and coloi'less, or have intermingled with them

a small number which are slightly tinged with yellow or gray, and constitute

colorless nerve-cells. At other times the granules have a brownish or blackish

tint, and have mingled with them others of a darker and larger kind ; these are

the colored qx pigmentary nerve-cells. Occasionally, the colored granules are

diffused equally through the mass of the contents, while in other cells they are

congregated near the nucleus, and form a considerable mass. The nucleus is a

clear spherical vesicle with a distinct membrane and transparent contents, with

one and sometimes two or more large opaque nucleoli. The soft elastic contents

of the nerve-cells are a protein compound, analogous to that of the central fila-

ment of the nerve-fibres; the opaque granules consisting chiefly of fatty matter

and pigment.

Nerve-cells present some variety in structure and form ; they may have thin

walls, like the cells above described, found in the brain and spinal cord ; or thick

walls, as in the cells of ganglia. They may be independent cells, or they may

be fui'uished with pale filamentary processes, and be termed according to the

number of such y)TOcesses, unipolar, bipolar, or multipolar cells, the cells with-

d
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out processes being opolar. The processes given off by these cells resemble the

non-iuedullated nerve-fibres, and are sometimes continuous with the medullated

fibres ; at other times they are branched.

Th.Q finely granular pah matrix substance is found chiefly in the gray matter

of the brain and spinal cord ; it is identical with the contents of the nerve-cells.

The free cell-mtclei correspond with the nuclei of the nerve-cells, and in certain

situations are accumulated in considerable number.

These being the elementary constituents of the nervous system, we may now
proceed to inquire into their mode of distribution in the spinal cord, the brain,

the cerebro-spinal nerves, and sympathetic system.

Spinal cord.—In the spinal cord the icliite or medullary substance occupies

the exterior of that organ, [see fig. 258] while the interior is composed of gray

substance. The spinal cord is divided into two lateral halves, by an anterior

and posterior fissure, and each lateral half is marked into three parts or columns
.(funiculi) by an anterior and posterior lateral groove corresponding with the line

of attachment of the anterior and posterior roots of the spinal nerves. At the

bottom of the anterior fissure the white substance of one half is continuous with

that of the other, constituting the anterior or ichite commissure. Behind, at the

posterior fissure, the white substance of the two halves is in apposition, the

fissure being indicated, for the greater part of its extent, by the perforations of

bloodvessels merely, and existing as a distinct separation only in the upper part

of the cervical and in the lumbar region. The gray substance (nucleus),

occupying the interior of the spinal cord, consists of a transverse portion,

which crosses from one half into the other, and two processes which project

from the transverse portion forwards and backwards in each lateral half of the

cord, so as to present on the face of a section the appearance of a dumb-bell or

two irregular crescents, connected by their convex borders. The transverse

portion is the gray commissure, and the anterior and posterior projections of the

J

lateral portion the aiiterior andi posterior cornua.

The icTiite substance of the cord is composed of parallel longitudinal fibres, of

i

uniform size, and diminishes in bulk from above downwards in consequence of

^

the deeper fibres passing inwards to the gray substance, and assuming a trans-

verse or oblique direction ; and subsequently, after undergoing certain alterations

of character and size, issuing from the cord as the roots of the spinal nerves.

;The particular course of these fibres is as follows : proceeding from the brain,

.the deep fibres of the anterior column of one side of the spinal cord cross the

I bottom of the anterior fissure, enter the gray substance of the anterior cornu of

the opposite side, and become continuous with the fibres of origin of the anterior

•root of a spinal nerve. The anterior commissure is, therefore, the decussation
' of the fibres of the anterior columns, and is thickest and broadest where the

spinal nerves are largest and most numerous, namely, at the cervical and lumbar
swelling of the cord. The deep fibres of the lateral column passing inwards,

enter the anterior and posterior cornu of the gray substance; those of the ante-

rior half passing forwards through the anterior cornu, and becoming continuous

with the fibres of the anterior root of a spinal nerve; and those which pass back-

wards through the posterior cornu becoming continuous with the posterior root

The deep fibres of the posterior column, after entering in the same manner the-

posterior cornu, divide into two sets, one of which curves outwards and back-

wards, and enters the posterior root of a spinal nerve; while the other set passes

inwards through the central gmy substance to the opposite posterior column,

.constituting the posterior or gray commissure. In this manner, the anterior

root of a spinal nerve is shown to be a continuation of the fibres of the anterior

part of the lateral column of its own side, and the anterior column of the oppo-

site side; while the posterior root is a continuation of the fibres of the posterior

part of the lateral and part of the posterior column of its own side, and part of

the lateral and posterior column of the opposite side.
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Fig. 238.

The yray substance (substantia grisea
;
gray nucleus) of the cord is most

abundant in the lumbar swelling, next in the cervical swelling, then in the dor-

sal portion, and, at the extremity of the cord, is prolonged for a short distance

in the filum terminale. In the fa3tus it pre-

sents a hollow central canal, but in the adult

all trace of that canal is obliterated. The an-

terior cornua are short and thick and of an
uniform gray color ; the posterior cornua, longer

and thinner and less uniform in color, are sur-

rounded by the substantia gelatinosa of Ro-
lando, which is most abundant at their ex-

tremity, and streaked by the fasciculated pos-

terior roots of the spinal nerves. The gray

substance is composed of nerve-cells and trans-

verse fibres; the latter, of medium size and
fine, extending into the lateral halves of the

cord constituting the posterior commissure.
The nerve-cells of the gray substance present

three principal forms, namely, cells of the cen-

tral gray substance; cells of the substantia

gelatinosa ; and large pigmentary cells. Be-
tween the two former, every possible grada-

tion of size and form is also met with. The
cells of the central gray substance are pale,

finely granular, contain several nuclei, and
give off pale branching processes. The cells

of the substantia gelatinosa have a yellowish

colour, contain single nuclei, and give off

nal cord; magnified 350 times; after smaller processes, from one to three in number.

KiiUiker. These cells measure between The J^igmcntary cells are of large size, and

j^^-^ and ^,i^^ofan inch in diameter, are multipolar or many-rayed cells, giving oiF

numerous, from two to nine or more, branched

processes, which terminate in fine fibrils. They are fusiform or polygonal in

shape, contain a brown pigment, and are found in the anterior and posterior

cornua of the gray substance; in the former composing

two groups, which are traversed by the internal and exter-

nal division of the anterior roots of the spinal nerves.

The processes of the cells are fine pale fibrils, i-esembling

axis-fibres of the finest kind.

The nerve-fibres of the gray substance of the spinal cord

constitute about half its bulk, and are referable to thrieo

sources, namely, to the roots of the spinal nerves, to the

gray substance itself, and to the processes of the nerve-

cells. The fibres of the roots of the spinal nerves may be

traced through the longitudinal fibres of the white sub-

stance into the gray ; they diminish in size as they enter

the gray, and become still smaller in the gray substance,

being reduced to half their former size ; leaving the gray

substance, they increase in dimensions, and finally join

the deep longitudinal fibres of the white substance, re-

stored to their original bulk. The anterior roots, at their

entrance into the cord, divide into two fasciculi, inner and

outer ; the inner fasciculus, entering the inner side of the

apex of the anterior cornu, passes through the inner group of large multipolar

pigmentary cells, and, following the inner half of the cornu, reaches the anterior

commissure, through which it attains the opposite side of the cord, and, turning

Multi-nucleated cells prom the

CENTRAL GRAY SUBSTANCE of the Spi

Fig. 239.

Cells from the

substantia gelati-

NOSA of the posterior

horn of the spinal

cord; magnified 350

times; after KoUiker.
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upwards, becomes continuous with the longitudinal fibres of the anterior coiumns.
.The outer fasciculus, the larger of the two, passes through the outer part of the

anterior cornu and outer group of large multipolar pigmentary cells, and tJaen

Fig. 240.

Various forms of nerve-cells, a, b. Large nerve-cells, with branching processes from

the anterior cornu of the spinal cord; after Kolliker. The pigment granules are collected

into amass in one of the cells ; but are more generally distributed in the other. The cells

measure between -,1^ and -l^^ of an inch in diameter: and their nuclei -^J^^ to -,-Xr!-
4 200 2^001500

[c. Nerve- cell with its connected tibre ; from the anastomosis of the facial and auditory

nerves at the meatus auditorius internus of the ox. a. Cell-wall. b. Cell-contents, c. Pig-

ment, d. Nucleus, e. Continuation of the sheath upon the nerve-fibre. /. Nerve-fibre.

D. Nerve-cell from the substantia ferruginea of man. e. Smaller cell from the spinal cord.

Magnified 350 diameters.]

curves outwards to become continuous with the longitudinal fibres of the ante-

rior part of the lateral column. The posterior roots, after penetrating the white

ibres; of the exterior of the cord, collect into small fasciculi, which enter the

Substantia gelatinosa, and then, divided into fibres, pass into the posterior cornu

;

pi the posterior cornu they separate into two portions, posterior and anterior

;

le posterior portion bends directly backwards, and becomes continuous with

le longitudinal fibres of the posterior columns and posterior part of the lateral

Columns; while the anterior portion passes in part outwards to become continu-

ous with the posterior part of the lateral columns, and in part inwards to become
Continuous with the fibres of the posterior column, and cross into the other half

the cord, constituting the posterior commissure, and thence become continu-

l)us with the posterior and lateral columns of the opposite side. In pursuing

phis course the nerve-fibres become diminished in size, their sheath is more deli-

' cate, they are more fragile, and they acquire the property of becoming varicose,

and in their finest state they appear to lose their sheath entirely and become

reduced to their central axis-cylinder; besides which they are mingled with the

nerve-cells of the gray substance, the large multipolar pigmentary cells of the

anterior cornua, the small cells of the substantia gelatinosa, and the medium-sized

cells with the gray pulpy matrix and free nuclei of the substantia grisea.

Medulla oblongata.—In the medulla oblongata the columns of the spinal

cord undergo some change of position ; the anterior columns separate from

each other and ascend to the outer side of the corpora pyramidalia. A small

portion of the anterior column constitutes the outer part of the corpus pyrami-
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dale, while the larger portion (funiculus olivaris) divides into two fasciculi,

funiculi siliquse, which embrace the corjnis olivare, and are then continued

through the pons Varolii above the second stratum of transverse fibres, one of

the two bundles becoming the laqueus and entering the corpora quadrigemina,

where it meets its fellow of the opposite side, the other passing into the upper

division, tegmentum, of the crus cerebri. The lateral columns divide into three

portions ; anterior, middle, and posterior. The anterior portion, advancing into

the space left by the divergence of the anterior columns, constitutes the corpora

pyramidalia, the one corpus pyramidale, decussating with the other at the

middle line by means of two or three fasciculi. The corpora, pyramidalia are

continued through the pons Varolii between its first and second transverse layers

and enter the lower segment of the crus cerebri. The middle portion, fasciculi

innominati, continued upwards, make their appearance in the floor of the fourth

ventricle under the name of eminentiae teretes, and are thence prolonged into

the tegmentum of the crura cerebri. The posterior portion unites with the

corpus restiforme and enters the crus cerebelli. The posterior columns consti-

tute the fasciculi cuneati and fasciculi graciles; the former enter the crura cere-

belli, while some of their fibres, with the fasciculi graciles, are continued for-

wards by the side of the eminentige teretes to the tegmentum of the crura cere-

bri. The tegmentum cruris cerebri therefore becomes the recipient of fibres

from the anterior, middle, and posterior column.

Besides these, which are the longitudinal fibres of the medulla oblongata,

there are transverse fibres, which are disposed in three sets 3 namely, ^irts arci-

formes (superficial cerebellar fibres, Solly), which curve superficially to the cor-

pus pyramidale and olivare and take their course to the crus cerebelli; antero-

p)osterior fibres, which pass from before backwards through the middle of the

medulla oblongata, forming its raphe; and late?'al fibres, which pass outwards

from the raphe into the lateral halves of the medulla; the most posterior of

these fibres (deep cerebellar fibres, Solly) taking their course through the pos-

terior funiculi siliquse and fasciculi cuneati into the crura cerebelli.

The gray substance of the medulla oblongata is collected into three principal

masses, which are situated respectively in the corpora olivaria, corpora resti-

formia, and floor of the fourth ventricle; and, in addition to those, there are

smaller collections of gray matter in the corpora pyramidalia and funiculi sili

'

quae. In the corpus olivare the gray matter forms a crumpled oblong capsule

of a yellowish-brown color, open behind, the nucleus olivce. (corpus dentatum)

;

and posteriorly to this and on a plane with its upper two-thirds, another yel-

lowish lamella, the nucleus oliva accessorius (Stilling). The gray substance of

the corpora restiformia ^nucleus cinereus^ is a prolongation upwards of the

posterior cornua of the spinal cord, and occupies the interior of the fasciculi

laterales, cuneati, and graciles. The gray substance of the fioor of the fourth

ventricle is a prolongation upwards of the central substance of the spinal cord;

it forms a thick layer in the floor of the ventricle, extending from the calamus

scriptorius to the aqueduct of Sylvius.

The gray substance of the medulla oblongata, like that of the spinal cord, is

composed of nerve-cells and nerve-fibres. The nerve-cells of the nucleus olivae

are small, round, contain yellowish granules which give color to the nucleus,

and have from three to five processes; the nerve-cells of the nucleus cinereus

of the corpora restiformia are similar in- size to those of the nucleus olivae, and

have similar processes, but are either wanting in pigment or have pigment gra-

nules of a brownish hue ; the nerve-cells of the corpora pyramidalia and funi-

culi siliqua) are large and caudate, while those of the gray substance of the

floor of the fourth ventricle are partly caudate, presenting every gradation of

size, and partly large with an abundance of pigment granules and finely-branched

processes.

The nerve-fibres of the gray substance of the medulla oblongata are the
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trausverse fibres, wliicli proceed from the raphe, and take their course into,

through, and around the nucleus olivae and between the deep longitudinal fibres

of the corpora pyramidalia and funiculi siliquas ; the nerve-fibres are for the

most part of the finer kind.

Pons Varolii. — The pons Varolii, or great commissure of the cerebellum,

is composed of successive layers of white and gray substance, the former con-

sisting of transverse parallel nerve-fibres, the latter of ordinary gray substance,

traversed by the longitudinal nerve-fibres of the corpora pyramidalia and funi-

culi siliquse, the corpora pyramidalia passing between the first and second trans-

verse layers, into the inferior segment of the crura cerebri, the funiculi siliquss

above the second transverse layer into the upper segment or tegmentum. The
gray substance is continuous with that of the medulla ob-

longata below, and the substantia nigra of the crura cerebri Fig. 241.

above.

\

V'^
D

"Cerebellum. — The great bulk of the cerebellum is

composed of white nerve-fibres, the fibres presenting every

gradation of magnitude, from the dark-bordered to the softer

non-medullated nerve-fibre, and the slender filaments ap-

parently consisting of the axis-cylinder alone. The gray

substance is found in three situations, namely, on the sur-

face, constituting the cortical substance of the convolu-

tions, in the centre of each lateral half of the white sub-

stance, forming the corpus dentatum ; and in small quan-

tity in the velum medullare inferius of the roof of the fourth

ventricle.

' The cortical substance presents the appearance of two

layers of nearly equal thickness, the outer being gray, the

inner yellowish-red, substantia ferruginea. The intimate

components of the cortical substance are, nerve-fibres,

nerve-cells, free cell-nuclei, and a pale yellowish granular

substance, which is identical in. character with the granular

matrix of the nerve-cells. The nerve-Jibres proceed from

the white medullary substance j
they become reduced in

the cortical substance to the dimensions of the finest nerve-

fibres, form a close plexus by mutual interlacement in the

t substantia ferruginea and deep layer of the gray substance,

and are finally lost towards the middle of the latter. The
nerve-cells are of two kinds, small and large; both are

found in the deep layer of the substantia grisea, near the

substantia ferruginea. The smaller nerve-cells, the least

numerous of the two, are pale, with delicate processes.

The large nerve-cells are round, oval, or pyriform in shape,

contain a finely-granular colorless substance, and give oif

from their peripheral side two or three branched processes

of considerable size, which take their course towards the

granular superficial layer. The cell-nuclei are found in

great numbers in the substantia ferruginea imbedded
among the nerve-fibres, and also in the deep layer of the

gray substance among the large and small cells ; and the

pale yellowish granular substance, exists throughout the

whole of the substantia grisea, but chiefly in its deep layer,

• The corpus dentat^im is a grayish-red crumpled capsule,

containing a large number of yellow pigmentary cells of medium size, each
cell being provided with four or five processes; and the (/ray substance of the

Section of iHii

CORTICAL SUBSTANCE

OF THE CEREBELLUM,'

after KoUiker. a. Me-'

dullary substance,

showing its fibre*.

b. The substantia fer-

ruginea, composed of

fibres and cell-nuclei.

c. The gray substance ;

granular at the surface,,

and containing large,

multipolar branching

cells near the substan-

tia ferruginea.
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velum medullare inferius of \hQ fourth ventricle consists of brownish pigmental

cells, intermingled with nerve-fibres.

Cerebrum. — The cerebrum has entering into its composition three pairs (

ganglia, namely, corpora quadrigemina, thalami optici, and corpora striata; ar

the hemispheres; and each of these parts is composed of white and gray su

stance.

The gray substance of the cerebral ganglia is similar in structure to that (

the gray substance of other parts ; it is separate and isolated in the corpo

striata, but continuous with the gray substance of the pons Varolii and medul

oblongata in the thalami optici and corpora quadrigemina ; it is also somewh
deeper in color in the thalami optici than in the corpora quadrigemina, and insep

rably commingled with the white fibres. The corpora quadrigemina and thalai

receive their white fibres from the processus e cerebello ad testes, funici

siliquae, fasciculi innominati, and partly from the corpora restiformia; while t^

base of the thalami is traversed by the crura cerebri.

The corpus striatum contains two large nuclei of gray substance, nucleus ca

datus, which is superior and anterior, and nucleus lenticularisj inferior and pc

terior, though both are connected in front; and two smaller and secondary pc

tions, nucleus teniaformis and amygdala. The gray substance is composed (

nerve-cells and fine nerve-fibres ; the nerve-cells being partly colorless ai

partly pigmentary, and provided with from two to five processes. The ivh

nerve-fibres are derived from the corpus pyramidale and lower segment of t

crus cerebri. Entering the corpus striatum they collect into fasciculi, whi
penetrate the first division of the lenticular nucleus and anterior and thict

portion of the nucleus caudatus; they then divide into smaller fasciculi, an

spi'eading out in a radiated manner, pass successively through the second ai

external layer of the nucleus lenticularis. In their course they are reduced

size to an extreme degree of fineness, and terminate by forming a plexifoi

interlacement in which they are finally lost.

Connected with the central ganglia are other smaller collections of gray su

stance, namely, the substantia nigra of the crura cerebri, the commissura moll

pineal gland, floor of the third ventricle, corpora mamillaria, tuber cinereui

and pituitary gland. The stibstantia nigra is composed of pigmentary ner\

cells similar to those of the substantia ferruginea of the cerebellum, but small

and possessed of fewer processes. In the commissura mollis the nerve-cells a

smaller and paler, with from one to three processes, and mingled with fine ple^

form nerve-fibres, and a few of the coarser kind. The pineal gland is made i

of pale round nerve-cells without processes and scattered nerve-fibres, and co

tains in addition the sabulous matter peculiar to that organ. The peduncles (

the gland consist of an admixture of coarse and fine nerve-fibres. In the fio

of the third ventricle there are large and small nerve-cells imbedded in tl

meshes of fine nerve-fibres ; the cells are pale, and furnished with from one to fo

processes, often very large. The corpus mamiUare is a hollow capsule of whi
substance, containing gray substance similar to that of the floor of the third ve

tricle, but with nerve-cells somewhat less in size. The tid)er cinereum is coi

posed of small cells with not more than one or two processes.

The pituitary gland has a small quantity of fine granular substance, wi
cell-nuclei and fine fibres in its posterior lobe ; but no nervous elements in tl

anterior or larger lobe. The gi'ay matter and the nerve-fibres communicate wi
the tuber cinereum through the medium of the infundibulum.

Hemispheres.—The hemispheres are composed of white nerve-fibres, whi(

take a radiated course from the corpus callosum and cerebral ganglia to the su

face, where they are invested with gray substance. The fibres are paralh

independent, and undivided, and their average diameter ^-^q-q of an inch.

'V.h.Q gray or cortical substance "^vQ&Qnt^ the appearance of three layers; e:
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Fio. 242.

jrual, white; middle, gray; aud internal, yellowish-red. The internal layer

jcupies about half the thickness of the cortical substance, and is marked hori-

Dutally by two clear whitish streaks consisting of nerve-

bres, one of these streaks being situated at about its

liddle; the other at its junction with the gray layer;

ence, the section of the cortical substance may be said

) exhibit six laminae, distinguished by their color, as

)llows : white or external layer
;
gray or middle layer

;

ae four remaining constituting the internal layer,

amely, clear whitish streak, yellowish-red lamina, clear

^hitish streak, yellowish-red lamina.

In structure the cortical suhstance is composed of

erve-eells, nerve-fibres and a pale granular substance or

latrix, which alone constitutes the external layer. The
erve-ceUs are provided with processes, and vary some-

what in the different layers. In the external or white

lyer, they are few in number and small, with one or two
ne processes, and imbedded in the pale granular sub-

tance. In the middle or gray layer they are abundant
nd closely aggregated, present every gradation of size

ram cell-nuclei to large cells, are pyriform, fusiform, tri-

ngular and polygonal in shape, aud provided with three,

Dur, or five branching processes. In the internal or

ellowish-red layer they are less numerous than in the

aiddle layer, somewhat paler, but otherwise similar in

haracter, while some contain pigment granules which give

he peculiar tint to the layer, especially its deepest stratum.

The nerve-fibres of the cortical substance proceed from
be medullary substance, and after penetrating the yellow-

jh-red layer in parallel fasciculi and becoming greatly reduced in size, separate

com each other and run in every direction, some becoming horizontal and con-

tituting the clear whitish streak, and others passing onwards into the gray layer

nd superficial layer. In the gray layer, the white fibres, still more and more
ttenuated in size, form an intricate plexus among the nerve-cells, while in the

xternal or white layer, they cross each other in every direction, forming several

uperimposed strata, and become so minute as to be ultimately lost to the eye,

ppearing to terminate in fine loops.

The corpus callosiwi, anterior commissure, and fi)7'n'ix are composed of nerve-

bres like those of the medullary substance of the hemispheres. In the corpus

allosum, a few grayish streaks and thin deposits of gray substance occur, con-

isting of cell-nuclei and clear vesicles deposited among the white fibres. And
be fornix, although containing no gray substance, is closely connected with

bat substance in various places, as in the thalami optici, corpora mamillaria,

oor of the third ventricle, and at its junction with the septum lucidum. The
?ptum lucidum contains nerve-cells like those of the tuber cinereum, and
umerous plexuses of the finest nerve-fibres.

The hippocampus major and minor are composed of nerve-fibres like those

f the medullary substance of the hemispheres ; and also contain gray substance.

The olfactory nerves, as a part of the hemispheres, and the optic nerves, as

roeeeding from the corpora quadrigemina and thalami optici, also call for a

assing notice in connexion with the histological structure of the cerebrum,
"he tractus and hulbus olfuctorius are composed of fine non-medullated and
ledullated nerve-fibres, with nerve-cells and a finely granular matrix ; in the

ulb the nerve-cells are small and large, the latter provided with branching pro
esses. The optic nerves, besides their origin from the corpora quadrigemina,
orpora geniculata, and thalami optici, are in their course connected with the

COUTICAL SCBSlaKCB
OF THE hemispheres;
after Kolliker. a. Me-
dullary substance, h.

Reddish-gray layer, c.

Clear white streak, com-

posed of horizontal

fibres, d. Gray layer,

e. External white layer.
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crura cerebri, substantia perforata, tuber cinereum, and lamina cinerea, and

decussate each other in the commissure. They consist for the most part of dark-

bordered nerve-fibres.

Origin of nerve-Jibres.— The origin of nerve-fibres is still an unsettled ques-

tion; they are presumed to arise from the nerve-cells, to be in fact continuations

of the processes of those cells ; but in their course in the gray substance they

are so minute as to cease to be traceable to their source. Kolliker has seen in

the frog the origin of the dark-bordered nerves from the nerve-cells, and this

observation has been corroborated by Wagner and others, among fishes. Thus
the nerve-fibres of the corpus callosum may be considered as arising from the

nerve-cells of the gray substance of one hemisphere and terminating in the other.

Spinal nerves.— The roots of the spinal nerves are composed of parallel

nerve-fibres, which are larger in the anterior or motor than in the posterior or

sensitive roots ; they are invested by a thin sheath of pia mater in their course

across the sub-arachnoidean space, and the pia mater not only gives them an

external sheath, but penetrates into their substance, and forms septa between

their individual fasciculi ; moreover, at their escape from the dura mater they

receive an additional sheath or neurilemma from that membrane. On each of

the posterior roots, at a short distance from the spinal cord, and for the most
part externally to the dura mater and vertebral canal, is situated a swelling or

ganglion, and beyond this ganglion the anterior and posterior root are united,

the fibres of both being collected together into the same sheath. After the

union of the two roots, the fibres i-un parallel with each other without division,

exchanging fasciculi and fibres so as to form plexuses where they are associated

in the supply of a separate region, as the neck, the upper and lower extremity,

and finally terminating in loops, in free extremities, and in reticular anastomo-

sing plexuses. In the roots of the nerves, the nerve-fibres are various in size,

some being large and some small, and beyond the ganglion of the posterior root

their number is augmented by the addition of ganglionic fibres. They maintain

a general uniformity of bulk and are undulated in their course, and, in their

peripheral termination, no difference of size is perceptible between the fibres of

the motor and sensitive roots. It is, further, to be remarked that communica-
tions are not infrequent between the posterior roots of the nerves, and especially

in the cervical region.

' The sheath of the nerve, or neurilemma [rfiipov, a nerve, xifi^a, a coat or

sheath] is a firm membranous layer of areolar tissue which incloses the nerve

and sends septa into its interior, forming sheaths for its separate fasciculi and

fibres; in the smallest branches the neurilemma becomes homogeneous and

nucleated, and in the large nerves the areolar tissue assumes a fibrous character

and is intermingled with simple and reticulated filaments of elastic tissue. In

the smaller fasciculi the neurilemma is remarkable for its smooth and polished

appearance, and is marked by a peculiar oblique or zig-zag line.

The connexion of a nerve with the cerebro-spinal axis is called, for convenience

of description, its origin ; this term must not, however, be taken literally, for

each nerve is developed in the precise situation which it occupies in the body,

and with the same relations that it possesses in after life. Indeed, we not un-

frequently meet with instances in anencephalous foetuses, where the nerves are

completely formed, while the brain and spinal cord are wanting. In their dis-

tribution the spinal nerves for the most part follow the course of the arteries,

particularly in the limbs, where they lie almost constantly to the outer side of

and superficially to the vessels, as if for the purpose of receiving the first inti-

mation of danger, and communicating it to the muscles, that the latter may
instantly remove the arteries from impending injury.

The cerebral nerves, from the third to the hypoglossal, resemble in histological

eliaracters the spinal nerves, the motor nerves corresponding with the anterior

1

I
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roots, the sensitive nerves wit i the posterior roots • but it is to be remarked
that the motor nerves receive sensitive fibres from the nerves of sensation pre-

viously to their escape from the cranium. The fifth, glosso-pharyngeal and
pneumogastric nerves have both

a motor and a sensitive root, Fia. 243.

with a ganglion on the latter like

the posterior root of the spinal iS :u

nerve.

The (/angIion[ya/yy%iov, akuot]

of a spinal nerve is formed by
j

the accumulation of nerve-cells

(^yanglion-cells, or globules)

around and between the nerve-

fibres of the posterior root. The
ganglion-cells are round, a little

flattened by mutual compression,

elongated or pyriform in shape,

and inclosed in a thin layer of

imperfect areolar tissue which
forms a sheath for the ganglion,

and septa for the ganglion-cells,

frequently supplying the latter

with individual sheaths. The
nerve-fibr'^= take their course

through the ganglion in one or

several plexiform fasciculi, and
are joined on their escape from

its substance hy i\\G ganglionic

jihres derived from the ganglion-

cells. The ganglion-cells arc

composed of an outer coat, con-

sisting of two layers, a fine gra-

nular matrix substance contain-

ing yellowish or brownish pig-

ment cells in greater or less num-
ber, and a nuclcolated nucleus;

besides which they give off for

the most part one, and frequently

two, pale processes, the coni-

menceinent of the ganglionic

fibres, a few of the cells appear-

ing to have no processes.

The external portion of the

coat of the ganglion-cell is a

thick nucleated layer, composed
of a more or less homogeneous
or fibrous and imperfect areolar tissue, and continued on the ganglionic fibre to

its point of exit from the ganglion; the internal layer is a thin proper mem-
brane. The pigment cells are fre(|ueMtly aggregated into a rounded mass near

the nucleus, and deepen in color with age.

The gang/ion ic Jihirs are pale, consisting of tubular prolongations of tli-

nucleated and proper coat of the ganglion-cell, inclosing a granular substance

identical with that of the cell-matrix. They take their course to the exterior

of the nervous fasciculi, interlacing theni in various directions and seeming tu

hold them together, and frequently making one or more turns around the gan-

glion-cells before proceeding to join the nerve-fibres. They are at first fine, but

Mjv.

A LUMBAii GANGLION OF A PiiPPY, luadc tran?pnrcnt

by soJii; after Kolliker. S. Posterior root. M. Ante-

rior root. G. Ganglion on the poi^tcrior root, with (y'-

tlie cells and gjinglion-fihres. li,p. Ji,a. Junction of

tlie fibres of the anterior and posterior roots, witu those

comin;» from the ganglion ; li,/>. is the posterior trunk

of the spinal nerve : J!, n. its anterior trunk.
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soon increase in size, and are gradually converted by the development of a

medullary sheath into dark-bordered nerve-fibres of medium size. The gan-

glionic fibres are probably distributed with the bloodvessels to the integuments,

muscles, bones, joints, tendons, membranes, and glands, while the fibres of the

motor roots are destined for the voluntary muscles, and the sensitive nerves for

the exposed parts of the mucous membrane and skin.

In their ultimate distrihution, nerve-fibres terminate in loops, in fine plexuses,

and in free extremities, instances of all these modes of termination, together with

division of fibres, being met with in the skin : loops are well seen in the papillae

of that membrane, terminal plexuses in the conjunctiva scleroticae, and free

extremities in the conjunctiva and Pacinian bodies.

The Pacinian bodies^ are small oval or pyriform masses, varying in size from

half a line to three lines in length, situated on the peripheral extremities of the

nerve-fibres, chiefly in the palm of the hand and sole of the foot, but also found

in other parts, as the perineum, glans penis, bulb of the urethra, on the inter-

costal nerves, on the cutaneous nerves of the neck, arm, and leg, and dorsum of

the hand and foot, and on the filaments of the sympathetic nerve in various

Fig. 244. Fig. 245.

Pacinian corpuscles. Portion of

digital nerve, rather less tban naiural

size, showing the disposition of the

Pacinian corpuscles.

A Pacinian corpuscle ; after Kolliker.

a. Its peduncle, h. The nerve-fibre, e. The

axis-cylinder contained in the cavity of the

corpuscle. /". Subdivision and termination

of the same, c, d. The laminated sheath.

localities. It has been calculated that in the palm of the hand and palmar

surface of the fingers there are six hundred of these bodies, and at the extremi-

ties of the fingers they are especially numerous. They are situated for the most

part in the subcutaneous areolar tissue, are clear, transparent, and glistening in

appearance, and traversed internally with white streaks. In structure a Pacinian

body is composed of from twenty to sixty concentric layers or capsules of areolar

tissue, separated by spaces containing a serous fluid, and having a central cavity

1 [First noticed by Pacini, an Italian, in 1830, and described by him more particularly,

in 1840, and by Henle and Kolliker in 1844. They had however been previously noticed,

although their nature had not been recognized.]

M



STRUCTURE OF SYMPATHETIC NERVE, 381

Fio. 246.

OL

^n

also filled with serous fluid, which contains the free extremity of a nerve-fibre,

divested of its sheath and medulla, and reduced to the condition of an axis-

cylinder. The intercapsular spaces are wider between the external than the

internal layers, and closing around the nerve-fibre at its entrance into the cor-

puscle are continued for some distance on the fibre to constitute its sheath.

The nerve-fibre included within the central cavity ends in a small rounded
tubercle, and not unfrequently is bifid or even trifid. The Pacinian corpuscles

are first apparent during the sixth month of foetal life.

Sympathetic nerve. — The sympathetic or ganglionic nerve, or system of

organic nerves, has received its various designations from its numberless com-
munications and anastomoses, from its composition of a series of ganglia, and
from its distribution chiefly to the viscera of

the body. It consists [on each side] of a cord

of moderate thickness, which extends from the

head to the coccyx, lying by the side of the

vertebral column, of a series of ganglia, some
of which are fusiform and others flattened and
multangular, of short branches of communi-
cation from the spinal nerves, and, peripheral

branches, which for the most part follow the

trunks of arteries, are distributed to the vis-

cera, after uniting with ganglia in their course,

or forming smaller ganglia in their distribu-

tion. The elementary constituents of the gan-

glionic nerve are ; white nerve-fibres of every

degree of magnitude from coarse to fine
;
gan-

glionic nerves and nerve-cells. The ganglia

resemble in structure those of the posterior

roots of the spinal nerves, but the nerve-cells

are smaller, more uniformly round, pale and
colorless or slightly tinged with pigment, and
provided with a single process, sometimes two,

and more rarely none; the ganglionic nerve.

After one or two turns around and between the

nerve-cells, the ganglionic nerve takes its course

to the periphery of the ganglion, and united

with other fibres constitutes the nervous cords.

The ganglionic nerves are dark-bordered and
pale. The white nerve-fihres are derived from

the anterior and posterior roots of the spinal

nerves, chiefly from the latter ; entering the

ganglion, they divide into an ascending and
descending fasciculus, which pass upwards and
downwards along the main trunk of the nervo,

or pass ofi" with the larger branches in company
with ganglionic nerves.

The branches of the sympathetic nerve pre-

sent some diflference of color, having reference

to the greater or less preponderance of the white

or ganglionic fibres ; thus the splanchnic nerves

are white, the mesenteric branches grayish-

white; and the filaments occupying the

branches of the carotid arteries reddish-gray

and soft (nervi subrufi, molles); the cardiac

branches and pelvic plexuses are also gray and soft

^^

Sixth thoracic ganglion on tne

left side of the sympathetic nerve of

the rabbit, seen from behind, and

treated with soda; magnified 40 diame-

ters ; after Kolliker. T2, T2. Trunk of

the sympathetic nerve. Ro, Re. Com-
municating branches from a spinal

nerve ; these branches divide into two

fasciculi, which take their course up-

wards and downwards in the trunk.

^pl. Splanchnic nerve (a visceral

branch). S. Twigs of the ganglion

with two stronger fibres and finer

filaments, probably going to vessels.

G. The ganglion, composed cf {g)

ganglion-cells.

Some part of the graynesa
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of these nerves is also due to tlie presence of certain peculiar fibres, the graylH
fibres of Remak (gelatinous fibres, Henle). The yray Jihres of Remak are pale

.flat fibres, indistinctly striated, granular or homogeneous, and presenting elonr- '

gated or fusiform nuclei, in fact presenting characters similar to imperfectly-

formed areolar tissue, to which substance they probably belong. Remak finds

;them in great abundance in the impregnated uterus, indeed more numerous than

the nerve-fibres, and they seem to constitute the basis of many of the nerves.

They are probably derived from the neurilemma of the finer branches.

In their peripheral terminations the branches of the sympathetic nerve present

numerous minute, almost microscopic ganglia, which are especially remarkable

on the carotid arteries, in the pharyngeal plexus, upon the heart, around the root

and in the substance of the lungs, upon the supra-renal capsule, on the lym-

phatic glands, on the posterior wall of the urinary bladder, and occasionally

in the kidneys. In structure these ganglia are identical with the larger gati-

glia. The nerve-fibres, like those of the cerebro-spinal system, terminate in

loops, in fine plexuses, and in free ends, the latter being present in the Pacinian

corpuscles of the mesentery. In their ultimate terminations they probably cease

to be medullated, and become reduced to their axis-fibres.

Development.— Nerve-cells', and nerve-fibres are developed from the pri-

mary cells of which the embryo is originally composed ; the nerve-cells increase

in size, and either retain the character of simple cells or throw out processes

which become connected with nerve-fibres. Some of the nerve-cells, provided

with two nuclei, appear to increase by division. Nerve-Jibres are produced from

fusiform nucleated cells, which are united into pale, flattened, nucleated tubules

or fibres ; and at about the middle period of foetal life they become white from

the development of the medullary sheath. In the peripheral plexuses, the

anastomosis of fibres results from their development by fusiform or stellate cells,

the processes of which unite with each other; while in the trunks of the nerves,

the tubules attain a large size and their contents become split up into a fasciculus

of fibres, as occurs in the development of muscular fibre.

In the cerebro-spinal centre, nerve-fibres are first perceptible in the embryo at

the end of the second month, at which time they are intermingled with an

abundance of fusiform cells with fine lengthened ends. At the fourth month
r,he gray and the white substance are distinct; but dark contours to the fibres

do not make their appearance until the mid-period of fcetal life, and are first

discoverable in the spinal cord. The subsequent changes are, increase of size

of the fibres, the number of r>rimitive fibres existing in the foetus being as great

as in the adult.

Vessels.—The brain and spinal cord are very moderately supplied with blood

by small arteries which enter their substance from the pia mater, and divide into

branches at acute angles. In the medullary substance they form a network of

fine capillaries with wide meshes; but the network is closer and the capillaries

more abundant in the gray substance. The ganglia of the nerves possess a

delicate capillary plexus which pervades their structure, encircling each cell in

a special web; the arteries of the nerves are more scanty and for the most

part longitudinal, forming an open network with elongated interstices, which

invests the fasciculi but does not penetrate to the nerve-fibres. In the Pacinian

corpuscles, bloodvessels reach the interior of the central cavity.

The Nervous system may be divided for convenience of description into,

I. The brain. 2. The spinal cord. 3. The cranial nerves. 4. The spinal

iierves 5. The sympathetic system.
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THE BRAIN.

The brain is a collective term which signifies those parts of the nervous sys-

tem, exclusive of the nerves themselves, which are contained within the cranium
;

they are, the cerebrum, cerebellum, and medulla oblongata.' These are in-

vested and protected by the membranes of the brain^ and the whole together

constitute the encephalon (jv xsfa'Kyi, within the head).

MEMBRANES OF THE ENCEPHALON.

Dissection.—To examine the encephalon with its membranes, the upper part

of the skull must be removed, by sawing through the external table and break-

ing the internal table with the chisel and hammer. After the calvaria has been
loosened all round, it will require a considerable degree offeree to tear the bone
away from the dura mater. This adhesion is particularly firm at the sutures,

where the dura mater is continuous with a membranous layer, interposed be-

tween the edges of the bones; in other situations the connexion results from
numerous vessels which permeate the inner table of the skull. The adhesion

subsisting between the dura mater and bone is greater in the young subject and
in old persons than in the adult. On being torn away, the internal table will

present numerous deeply-grooved and ramified channels, corresponding with the

branches of the arteria meningea media. Along the middle line will be seen a

groove corresponding with the superior longitudinal sinus, and on either side

may be frequently observed some small fossae, corresponding with the Pacchio-

Inian bodies.

The membranes of the encephalon and spinal cord are the dura mater, arach-

noid membrane, and pia mater.

Dura 31ater.

The Dura 3Iafer^ is the firm, whitish or grayish layer which is brought into

mew when the calvaria is removed. It is a strong fibrous membrane, somewhat
llaminated in texture, and composed of white fibrous tissue. Lining the interior

jof the cranium, it serves as the internal periosteum of that cavity; it is pro-

longed also into the spinal column, but is not adherent to the bones in that canal

IS in the cranium. From the internal surface of the dura mater, processes are

directed inwards for the support and protection of parts of the brain ; while from

Rts exterior, other processes are prolonged outwards to form sheaths for the

[nerves as they quit the skull and spinal column. Its external surface is rough
md fibrous, and corresponds with the internal table of the skull. The internal

Psurface is smooth, and lined by the thin varnish-like lamella of the arachnoid

membrane. The latter is a serous membrane. Hence the dura mater becomes
ajibro-serons membrane, being composed of its own proper fibrous structure, and

the serous layer derived from the arachnoid. There are two other instances of

fibro-serous membrane in the body, formed in the same way, namely, the peri-

cardium, and tunica albuginea of the testicle.

On the external surface of the dura mater the branches of the middle menin
geal artery may be seen ramifying; and in the middle line is a depi'essed groove,

formed by the subsidence of the upper wall of the superior longitudinal sinus

^The average weight of the human brain is three pounds for the male, and four or five

ounces less for the female; the medium weight for the male ranging between forty-six

and fifty-three ounces, and for the female between forty-one and forty-seven. Cuvier'a

\)rain weighed sixty-four ounces, and Dupuytren's sixty-three and a half.

2 So named from a supposition that it was the parent source of all the fibrous membraneb
of the body.
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If the sinus be opened along its course, it will be found to be a triangular cban-

nel, crossed at its lower angle by numerous white bands, called chordae Willisii
;

'

granular bodies are also occasionally seen in its interior, these are the glandulae

Pacchioni.

The Glandulce Pacchioni'^ are small, round, whitish granulations, occurring

singly or in clusters, and forming small groups of various size along the margin

of the longitudinal fissure of the cerebrum, and more particularly near the summit
of the latter. These bodies would seem to be of morbid origin ; they are absent

in infancy, increase in numbers in adult life, and are abundant in the aged.

They are generally associated with opacity of the arachnoid around their bases,

but in some instances are wanting even in the adult. They have their point of

attachment in the pia mater, from which they seem to spring, carrying with

them the arachnoid membrane, and then, in proportion to their size, producing

various eifects upon contiguous parts. For example, when small, they remain

free or constitute a bond of adhesion between the visceral and parietal layer of

the arachnoid ; when of larger size they produce absorption of the dura mater,

and as the degree of absorption is greater or less, they protrude through that

membrane, and form depressions on the inner surface of the cranium, or simply

render the dura mater thin and cribriform. Sometimes they cause absorption

of the wall of the longitudinal sinus, and projecting into its cavity, give rise to

the granulations described in connexion with that channel. In intimate struc-

ture they are composed of immature areolar and elastic tissue containing corpus-

cula amylaeea.

If the student cut through one side of the dura mater, in the direction of his

incision through the skull, and turn it upwards towards the middle line, he will

observe the smooth internal surface of this membrane. He will perceive also

the large veins of the hemispheres filled with dark blood, and passing from behind

forwards to open into the superior longitudinal sinus; and the firm connexion,

by means of these veins and the Pacchionian bodes, between the opposed sur-

faces of the arachnoid membrane. If he separate these adhesions with his scal-

pel, he will see a vertical layer of dura mater descending between the hemi-

spheres; and if he draw one side of the brain a little outwards, he will be en-

abled to perceive the extent of the process of membrane, which is called the falx

cerebri.

The processes of the dura mater which are sent inwards towards the interior

of the skull, are th.Q falx cerebri, tentorium cerehelli, and/aZjc cerehelli.

The Falx cerebri (falx, a sickle), so named from its sickle-like appearance,

narrow in front, broad behind, and forming a sharp curved edge below, is

attached in front to the crista galli process of the ethmoid bone, and behind to

the tentorium cerebelli.

The Tentorium cerebelli (tentorium, a tent) is a roof of dura mater, thrown

across the cerebellum and attached at each side to the margin of the petrous

portion of the temporal bone ; behind, to the transverse ridge of the occipital

bone, which lodges the lateral sinuses ; and to the clinoid processes in front. It

supports the posterior lobes of the cerebrum and prevents their pressure^ on the

cerebellum, leaving a small opening anteriorly, for the transmission of the crura

cerebri.

The Falx cerebelli is a small process, generally double, attached to the verti-

cal ridge of the occipital bone beneath the lateral sinus, and to the tentorium.

* Willis lived in the seventeenth century ; he was a great defender of the opinions of

Harvey.
" These bodies ars incorrectly described as conglobate glands by Pacchioni, in an epis-

tolatory dissertation, "DeGlandulis conglobatis Durse Meningis indeque ortis Lymphaticis

qii Piam Matrem productis," published at Rome, in 1705.

' In leaping animals, as the feline and canine genera, the tentorium forms a bony tent.

i
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It is received into the indentation between the two hemispheres o^ the cere-

bellum.

[Fig. 247.

s ^^g_!6jj

Vertical section of the head to show the processes op the dura mater, etc.

I, 1. Vertical section of the head. 2. The frontal sinus. 3. The falx cerebri. 4. Its attach-

ment to the crista galli. 5. Its attachment along the sagittal suture. 6. The lower or con-

cave edge of the falx. 7. Its continuation to the tentorium. 8. The tentorium. 9. Its at-

tachment to the petrous portion of the temporal bone. 10. The free edge of the same part.

II. The convolutions of the right anterior lobe of the cerebrum. 12. The anterior extremity

of the corpus callosum. 13. The septum lucidum. 14. Section of the anterior commissure.

15. Anterior crus of the fornix. 16. Middle of the fornix. 17. Its posterior extremity

. joining the corpus callosum. 18. Internal side of the thalamus nervi optici. 19. Section

of the corpus striatum. 20. Lateral parietes of the third ventricle. 21. A portion of the

dura mater turned off. 22. Section of the internal carotid artery.]

The layers of the dura mater separate in several situations, so as to form ir-

regular channels which receive the venous blood. These are the siinises of the
dura mater, already described

;
page 346.

The student cannot see the tentorium and falx cerebelli until the brain is re-

moved ; but he should consider the attachments of the former on the dried skull,

ifor he will have to incise it in the removal of the brain. He should now pro-

ceed to that operation, for which purpose the dura mater is to be divided all

round, on a level with the section through the skull, and the scissors are to be
carried deeply between the hemispheres of the brain in front, to cut throueh the
anterior part of the falx ; then draw the dura mater backwards, and leave it

hanging by its attachment to the tentorium. Raise the anterior lobes of the
brain carefully with the hand, and lift the olfactory bulbs from the cribriform

fossa? with the handle of the scalpel. Then cut across the two optic nerves and
internal carotid arteries. Next divide the infundibulum and third nerves, and
carry the knife along the margin of the petrous bone at each side, so as to divide
the tentorium near its attachment. Cut across the fourth, fifth, sixth, seventh,
and eighth nerves in succession with a sharp knife, and pass the scalpel as far

down as possible into the vertebral canal, to sever the spinal cord, cuttino- first

to one side and then to the other, in order to divide the vertebral arteries and
first cervical nerves. Then let him press the cerebellum gently upwards with
the fingers of the right hand, the hemispheres being supported with the left,

and the brain will roll into his hand.

The Arteries of the dura mater are, the anterior meningeal from the eth-

moidal, ophthalmic, and internal carotid. The middle meningeal and meningea
parva from the internal maxillary. The inferior meningeal from the ascend-
ing pharyngeal and occipital artery; and the posterior meningeal from tho
vertebral.

25
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Its Kerves are derived from the nervi molles and vertebral plexus of tlie sym-

pathetic, from the Casserian ganglion, the ophthalmic nerve, and sometimes from

the fourth. The branches from the two latter are given off while those nerves

are situated by the side of the sella turcica ; they are recurrent, and pass back-

wards between the layers of the tentorium, to the lining membrane of the

lateral sinus. Purkinje describes a sympathetic plexus of considerable size, as

being situated around the vena Galeni at its entrance into the fourth sinus.

The filaments from this plexus are distributed to the tentorium.

Kolliker describes the dura mater as composed of two X&meWdd, periosteal and

proper fibrous, the former adheres to the bones, the latter forms the internal

processes, whilst the sinuses result from the separation of the two. He finds

nothing to indicate the lining of the internal sui-face by the arachnoid as a

separate membrane; but shows that the tesselated epithelium of the free surface

is in contact with and bedded upon the fibrous structure.

Arachnoid memhrane.

The Arachnoid, (apdxvri sUoi, like a spider's web), so named from its extreme

tenuity, is the serous membrane of the cerebro-spinal centre; and, like other

serous membranes, a shut sac. It envelops the brain and spinal cord, visceral

layei', and is reflected on the inner surface of the dura mvitQV, parietal layer,

giving to that membrane its serous investment.

On the upper surface of the hemispheres the arachnoid is transparent, but

may be demonstrated as it passes across the sulci from one convolution to

another by injecting with a blow-pipe a stream of air beneath it. At the base

of the brain the membrane is opalescent and thicker than in other situations,

and more easily demonstrable from the circumstance of stretching across the in-

terval between the middle lobes of the hemispheres. The space which is in-

cluded between this layer of membrane and those parts of the base of the brain

which are bounded by the optic commissure and fissures of Sylvius in front, and

the pons Varolii behind, is -termed the anterior sub-arachnoidean space.

Another space formed in a similar manner, between the under part of the cere-

bellum and the medulla oblongata, is the postet-ior sub-arachnoidean space; and

a third space, situated over the corpora quadrigemina, may be termed the

superior sub-arachnoidean space. These spaces communicate freely with each

other, the anterior and posterior across the crura cerebelli, the anterior and the

superior around the crura cerebri, and the latter and the posterior across the

cerebellum in the course of the vermiform processes. They communicate also

with a still larger space formed by the loose disposition of the arachnoid around

the spinal cord, the spinal sub-arachnoidean space. The whole of these spaces,

with the lesser spaces between the convolutions of the hemispheres, constitute

one large and continuous cavity which is filled with a limpid, serous secretion,

the sub-arachnoidean or cerebro-spinal fluid,^ a fluid which is necessary for the

reo-ulation of pressure, and protection of the cerebro-spinal mass. The quantity

of the cerebro-spinal fluid is determined by the relative size of the cerebro-

spinal axis and that of the containing cavity, and is consequently variable. It

is smaller in youth than in old age, and in the adult has been estimated at about

two ounces. The visceral layer of the arachnoid is connected to the pia mater

by a delicate areolar tissue, which in the sub-arachnoidean spaces is loose and

filamentous. Tne serous secretion of the true cavity of the arachnoid is very

small in quantity as compared with the sub-arachnoidean fluid.

The arachnoid does not enter into the ventricles of the brain, as imagined by

• The presence of a serous fluid beneath the arachnoid has given rise to the conjecture

that a sub-arachnoid serous membrane may exist in that situation. Such a supposition

is quite unnecessary to explain the production of the secretion, since the pia mater ia

fully adequate to the function.
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Bichat, but is reflected inwards upon the ven^e Galeni for a short distance only,

and returns upon those vessels to the dura mater of the tentorium. It surrounds

the nerves as they orio-inate from the brain, and forms a sheath around them to

their point of exit from the skull. It is then reflected back upon the inner sur-

face of the dura mater.

According to Mr. Rainey,' vessels of considerable size, but few in number,
and branches of cranial nerves, are found in the arachnoid. He also describes.

in this membrane, numberless plexuses and ganglia, which he considers to be
analogous to those of the sympathetic nerve ; but which are most probably, as

Kolliker observes, reticular, anastomosing fasciculi of areolar tissue. These
fa.«ciculi united into lamellas are the constituent structure of the arachnoid mem-
brane, and many of the fasciculi have fibres of elastic tissue twined around them.

The external [free] surface of the arachnoid is furnished with a tesselafed epi-

thelium identical with that of the dura mater.

Pia mater.

The .Pia mater is an areolo-vascular membrane composed of ionumerable ves-

sels held together by immature areolar tissue. It invests the whole surface of

the brain, dipping into the sulci between the convolutions, and forming a fold

in its interior called velum inte7yosituvi. It also forms folds in other situations,

as in the third and fourth ventricles, and in the longitudinal fissur.es of the spinal

cord.

This membrane differs in structure in diff"erent parts of the cerebro-spinal

axis. Thus, on the surface of the cerebrum, in contact with the soft gray matter

of the brain, it is extremely vascular, forming remarkable loops of anastomosis

in the interspaces of the convolutions, and distributing multitudes of minute
straight vesnels (tomentum cerebri) to the gray substance. In the substantia

perforata, again, and locus perforatus, it gives ofi" tufts of small arteries, which
pierce the white matter to reach the gray substance in the interior. But upon
the crura cerebri, pons Varolii, and spinal cord, its vascular character seems
almost lost. It has become a dense fibrous membrane, diflacult to tear ofi", and
forming the proper sheath of the spinal cord.

The pia mater is the nutrient membrane of the brain, and derives its blood

from the internal carotid and vertebral arteries. Lymphatics have also been
described as entering into its structure.

Its Nerves are the minute filaments of the sympathetic, and filaments from the-

sensory cranial nerves ; they accompany the branches of the arteries.

CEREBRUM.

The Cerebrum presents on its surface a number of slightly convex elevations,

the convolutions (gyri), which are separated from each other by sulci of various

depth.^ It is divided superiorly into two hemispheres by the great longitudinal

fissure, which lodges the falx cerebri, and marks the original development of the

brain by two symmetrical halves.

Each hemisphere, on its under surface, admits of division into three lobes,

anterior, middle, and posterior. The anterior lobe rests on the roof of the orbit,

and is separated from the middle by the fissure of Sylvius.* The middle lobe is

received into the middle fossa of the base of the skull, and is separated from

' Medico-Chirurgical Transactions, vol. 29.

* In estimating the surface of the brain, which, according to Baillarger, averages in

round numbers, 670 square inches, these convolutions and the laminse of the cerebellum

are supposed to be unfolded.

" James Dubois, a celebrated professor of anatomy in Paris, where he succeeded Vidin8

in 1550, although known much earlier by his works and discoveries, but particularly by
his violence in the defence of Galen. His name was Latinized to Jacobus Sylvius.
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Fig. 248.

the posterior by a slight impression produced by the ridge of the petrous bono
The posterior lobe is supported by the tentorium.

If the upper part of one hemisphere, at about one-third from its summit, bo

removed with a scalpel, a centre of white substance will be observed, surrounded

by a narrow border of gray, which follows the line of the sulci and convolutions,

and presents a zigzag form. This section, from exhibiting the largest surface

of medullary substance demonstrable in a single hemisphere, is called centrum

ovale minus; it is spotted by numerous small red points (puncta vasculosa),

which are produced by the escape of blood from the cut ends of minute arteries

and veins.

Separate carefully the two hemispheres of the cerebrum, and a broad band of

white substance (corpus callosum) will be seen to connect them ; it will be seen

also that the surface of the hemisphere,

where it comes in contact with the cor-

pus callosum, is bounded by a large

convolution (gyrus fornicatus) which lies

horizontally on that body, and may be

traced forwards and backwards to the

base of the brain, terminating by each

extremity at the fissure of Sylvius. The
sulcus between this convolution and the

corpus callosum has been termed the

" ventricle of the corpus callosum," and
some longitudinal fibres (strias longitu-

dinales laterales), which are brought into

view when the convolution is raised,

were called by Reil the " covered band."

If the upper part of each hemisphere

be removed to a level with the corpus

callosum, a large expanse of medullary

matter, surrounded by a zigzag line of

gray substance corresponding with the

convolutions and sulci of the two hemi-

spheres, will be seen • this is the centrum,

ovale majus of Vieussens.

The Corpus callosum (callosus,

hard) is a thick layer of medullary fibres

passing transversely between the two
hemispheres, and constituting their ^rea^

commissure, (trabs cerebri, beam of the

brain). It is situated in the middle line

of the centrum ovale majus, but nearer

the anterior than the posterior part of

the brain, and terminates anteriorly in

a rounded border, c/enu, which may
be traced downwards to the base of the brain in front of the commissure of the

optic nerves. Posteriorly it forms a thick rounded fold, splenium, which is

continuous with the fornix. The length of the corpus callosum is about four

inches.

Beneath the posterior rounded border of the co'/pus callosum is the transverse

fissure of the cerebrum, which extends between the hemispheres and crura

cerebri from near the fissure of Sylvius on one side, to the same point on the

opposite side of the brain. It is through this fissure that the pia mater com-

municates with the velum interpositum. And it was here that Bichat conceived

the arachnoid to enter the ventricles ; hence it is also named the fissure of
Bichat.

Section of the brain showing the cen-

trum OVALE MAJUS AND COHPUS CALLOSUM.

1, 1. Anterior lobes of the brain. 2, 2. Pos-

terior lobes. 3, ?>. Longitudinal fissure for

the reception of the falx cerebri. 4, 4. Roof

of the lateral ventricles. 5, 5. Genu of the

corpus callosum. 6, 6. Its body, upon which

the lineae transversse are seen. 7, 7. Splenium

corporis callosi. 8. Raphe. 9, 9. Strise lon-

gitudinales laterales, or covered bands of

Reil.
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Along tlie middle line of the corpus callosum is the rajyJie, a linear depression

Detween two slightly elevated longitudinal bands (chordae longitudinales Lan-

cisii) ; and, on either side of the raphe, may be seen the lineeR transver^cB, which

mark the direction of the fibres of which the corpus callosum is composed.

These fibres may be traced into the hemispheres on either side, and they will

be seen to be crossed at about an inch from the raphe by the longitudinal fibres

of the covered band of Eeil. Anteriorly and posteriorly the fibres of the corpus

callosum curve forwards and backwards into their corresponding lobes.

If a superficial incision be made through the corpus callosum on either side

of the rapJi^, two irregular cavities will be opened, which extend from one ex-

tremity of the hemispheres to the other : these are the lateral xentrides. To
expose them completely, their upper boundary should be removed with the

scissors. In making this dissection the thin and diaphanous membrane of the

ventricles may frequently be seen.

Lateral ventricles.'— Each lateral ventricle is divided into a central

cavity and three smaller cavities called cornva. The anterio7- cornu curves

forwards and outwards in the anterior lobe; the middle cornu descends into

the middle lobe; and the. posterior cornu passes backwards in the posterior lobe,

converging towards its fellow of the opposite side. The. central cavity is trian-

gular in form, being bounded above {I'oof) by the corpus callosum; internally

by the septum lucidum, which separates it from the opposite ventricle; and
below {fioor') by the following parts, taken in their order of position from before

backwards :
—
Corpus striatum, Choroid plexus,

Tenia semicircularis. Corpus fimbriatum,

Thalamus opticus, Fornix.

The Corpus striatum is named from the striated lines of white and gray

matter which are seen upon cutting into its substance. It is gray on the ex-

terior, and of a pyriform shape. The broad end, directed forwards, rests

against the corpus striatum of the opposite side : the small end, backwards, is

separated from its fellow by the interposition of the thalami optici. The cor-

pora striata are the superior ganglia of the cerebrum.

The Tenia semicircularis (tenia, a fillet) is a narrow band of medullary sub-

stance, extending along the posterior border of the corpus striatum, and serving

as a bond of connexion between that body and the thalamus opticus. It is

transparent and dense at the surface, and received from Tarinus ' the name of

horny hand. The tenia is partly concealed by a large vein (vena cnrjioris striati),

which receives numerous small veins from the corpus striatum and thalamus

opticus, and terminates in the vena Galeni of its own side.

The Thalamus ojjticus (thalamus, a bed) is an oblong body, having a thin

coating of white substance on its surface ; anS has received its name from
giving origin to one root of the optic nerve. It is the inferior ganglion of the

cerebrum. Part only of the thalamus is seen in the floor of the lateral ventricle

;

we must, therefore, defer its further description until we can examine it in its

entire extent.

The Choroid plexus (;i;optor sISoj, resembling the chorion) ^ is a vascular fringv^

extending obliquely across the floor of the lateral ventricle, and sinking into the

middle cornu. Anteriorly, it is small and tapering, and communicates with the

choroid plexus of the opposite ventricle, through a large oval opening, theybra
men of Monro, or foramen commune anterius. This foramen may be seen by

'Peter Tarin, a French anatomist; his work, entitled "Adversaria Anatomica," waa
published in 1750.

^ See the note appended to the description of the choroid coat of the eyeball.
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pullinar slightly on the plexus, and pressing aside the septum lucidum with the

handle of the knife. It is situated between the under surface of the fornix,

and the anterior extremities of the thalami optici, and forms a communication

Fia. 249.

Lateral yentricles op the cerebrum. 1,1. The two hemispheres cut down to a level

•with the corpus callosum so as to constitute the centrum ovale mnjus. The surface is seen

to be studded with the small vascular points, puncta vasculosa; and surrounded by a narrow

margin which represents the gray substance. 2. A small portion of the anterior extremity

(genu) of the corpus callosum. 3. Its posterior boundary (splenium) ; the intermediate por-

tion forming the roof of the lateral ventricles has been removed so as to expose completely

those cavities. 4. Part of the septum lucidum, showing an interspace between its layers,

the fifth ventricle. 5. Anterior cornu of one side. 6. Commencement of the middle cornu.

7. Posterior cornu. 8. Corpus striatum of one ventricle. 9. Tenia semioircularis partly

covered by the vena corporis striati. 10. A small part of the thalamus opticus. 11. The

(lark fringe-like body to the left of the cipher is the choroid plexus. This plexus communi-

cates with that of the opposite ventricle through the foramen of Monro, or foramen com-

mune anterius; a bristle is passed through this opening (under figure 4), and its extremities

are seen resting on the corpus striatum at each side. The figure 11 rests on the edge of the

fornix, on that part of it which is called corpus fimbriatum. 12. Fornix. 1.3. Commence-
ment of the hippocampus major descending into the middle cornu. The rounded oblong

body, directly behind figure 13, is the pes aecessorius, and further back, immediately under

figure 7, the hippocampus minor.

iiansversely between the lateral ventricles, and perpendicularly with the third

rentricle.

The choroid plexus presents on its surface a number of minute vascular pro-

cesses, which are termed villi. They are invested by an epithelium consisting

of a single layer of nucleated polygonal cells surmounted by cilia, which have been

seen in motion in the embryo. Besides the nucleus the cells contain numerous

yellow granules and one or two dark oil drops ; and, according to Henle, give

off from their angles spine-like processes, which are connected with the bed of

homogeneous areolar tissue on which they rest. The vessels composing the plexus

are connected by a transparent interstitial substance without areolar tissue; and

the latter is often interspersed with calcareous particles. Sometimes the plexuses

present on their surface an assemblage of small serous cysts.

The Corpus fivihriatum is a narrow white band, situated immediately behind

the choroid plexus, and extending with it into the descending cornu of the late-
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ral ventricle. It is, in fact, the lateral thin edge of the fornix, and beins;;

attached to the hippocampus major in the descending horn of the lateral ven-

tricle, is also termed, tenia hippocampi.

The Fornix is a white layer of medullary substance, of which a portion only

is seen in this view of the ventricle.

The Anterior cornu is triangular in form, sweeping outwards, and terminatimr

by a point in the anterior lobe of the brain, at a short distance from its surface.

The Posterior cornu or digital cavity curves inwards, as it extends back into

the posterior lobe of the brain, and likewise terminates near the surface. An
elevation corresponding with a deep sulcus between two convolutions, projects

into the area of this cornu, and is called the hppocampus minor.

The Middle or descending cornu, in descending into the middle lobe of the

brain, forms a very considerable curve, and alters its direction several times as

it proceeds. Hence it is described as passing backwards and outwards and
downwards, and then turning forwards and inwards. This complex expression

of a very simple curve has given origin to a symbol, formed of the primary
letters of the terms, by which the student is enabled to recollect more easily the

course of the cornu, bodfi. It is the largest of the three cornua, and termi-

nates close to the fissure of Sylvius, after having curved around the crus cerebri.

The middle cornu should now be laid open, by inserting the little finger into

its cavity, and making it serve as a director for the scalpel in cutting away the
Bide of the hemisphere, so as to expose it completely.

The superior boundary oi the middle cornu is formed [Fig. 250.

by the under surface of the thalamus opticus, upon
which are the two projections called corpus genicula-

tum internum and externum ; and the inferior wall

by the following parts :
—

Hippocampus major,

Pes hippocampi,

Pes accessorius.

Corpus fimbriatum,

Choroid plexus,

Fascia dentata.

Transverse fissure-
Section of the hippo-

campus MAJOR, to show
the arrangement of its

gray and white substance.

a. White layer on its sur-

face, b. Griiy substance

which becomes rolled up.

d. White reticulated sub-

stance, on the surfiice of

gyrus fornicatus. e. Fas-

cia dentata. e. Cavity of

lateral ventricle.]

The ITippocamptis major or cornu Ammonis, so called

from its resemblance to a ram's horn, the famous crest

of Jupiter Amnion, is a considerable projection from

the inferior wall, and extends the whole length of the

middle cornu. Its extremity is likened to the foot of

an animal, from its presenting a number of knuckle-like

elevations on the surface, and is named pes hippocampi.

The hippocampus major is the internal surface of the

convolution (gyrus fornicatus) of the lateral edge of the

hemisphere, the convolution which has been previously described as lying on

the corpus callosum and extending downwards to the base of the brain to termi-

nate at the fissure of Sylvius. If it be cut across, the section will be seen to

resemble the extremity of a convoluted scroll, consisting of alternate layers of

white and gray substance. The hippocampus major is continuous superiorly

with the fornix and corpus callosum, and derives its medullary layer from the

corpus fimbriatum.

The Fent accessorius (eminentia collateralis) is a swelling somewhat resembling

the hippocampus major, but smaller in size, and situated in the angular interval

between it and the hippocampus minor. Like the latter, it is formed by the

protrusion of one of the sulci of the convolutions.
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The Coiyns fimhriatum (tenia hippocampi) is the narrow white baud which
is prolonged from the central cavity of the ventricle, and is attached along the

inner border of the hippocampus major. It is lost inferioi'ly in the hippo-

campus.
Fascia dentata.— If the corpus fimbriatum be carefully raised, a narrow ser-

rated band of gray substance, the margin of the gray substance of the middle

lobe, will be seen beneath it; this is the fascia dentata. Beneath the corpus

fimbriatum will be likewise seen the transverse Jissure of the brain, which has

been before described as extending from near the fissure of Sylvius on one side,

across to the same point on the opposite side. It is through this fissure that the

pia mater communicates with the choroid j:>Iexits, and the latter obtains its

supply of blood. The fissure is bounded on one side by the corpus fimbriatum,

and on the other by the under surface of the thalamus opticus.

The internal boundary of the lateral ventricle is the sep^i/m Incidum. This

septum is thin, semi-transparent, and consists of two laminae of cerebral sub-

stance attached above to the under surface of the corpus callosum at its anterior

part, and below to the fornix. Between the two layers is a narrow space, the

FIFTH VENTRICLE, which is lined by a proper membrane. The Ji/th ventricle

may be shown, by snipping through the septum lucidum transversely with the

scissors.

The corpus callosum should now be cut across towards its anterior extremity,

and the two ends carefully dissected away. The anterior portion will be retained

only by the septum lucidum, but the posterior will be found incorporated with

the white layer beneath, which is the fornix.

Fornix.—The fornix (arch) is a triangular lamina of white substance, broad

behind, and extending into each lateral ventricle : narrow in front, where it

terminates in two crura, which arch downwards to the base of the brain. The
two crura descend in a curved direction to the base of the brain, imbedded in

gray substance, in the lateral walls of the third ventricle, and lying directly

behind the anterior commissure. At the base of the brain they make a sudden

curve upon themselves and constitute the corpora albieantia, from which they

may be traced upwards to their origin in the thalami optici. Opening trans-

versely beneath these two crura, just as they are about to arch downwards, is

the foramen of communication between the lateral and the third ventricle, the

foramen of Monro ; ov foramen commune anterius. The choroid plexuses

communicate, and the veins of the corpora striata pass through this opening.

The lateral thin edges of the fornix are continuous posteriorly with the concave

border of the hippocampus major at each side, and form the narrow white band

called corpus fimhriatum (posterior crus of the fornix). In the middle line the

fornix is continuous with the corpus callosum, and at each side with the hippo-

campus major and minor. On the under surface of the fornix towards its pos-

terior part some transverse lines are seen passing between the diverging corpora

fimbriata; this appearance is termed the lyra (corpus psalloides), from a fancied

resemblance to the strings of a harp.

The fornix may now be removed by dividing it across anteriorly, and turning

]t backwards, at the same time separating its lateral connexions with the hippo-

campi. If the student examine its under surface, he will perceive the lyra

above described.

Beneath the fornix is the velum interpositum (tela choroidea), a duplicaturc

of pia mater introduced into the interior of the brain, through the transverse

fissure. The velutn is continuous at each side with the choroid plexus, and

contains in its inferior layer two large veins (the vencB Galeni) which receive

the blood from the corpora striata and choroid plexuses, and terminate pos-

teriorly after uniting into a single trunk, in the straight sinus. On the under

surface of the velum interpositum are two fringe-like bodies, which project into

f.he third ventricle. These are the choroid plexuses of the third ventricle; pos-
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I

Mesial surface op a longitudinal section op the brain. The incision lias been carried

along the middle line; between the two hemispheres of the cerebrum, and throuo-h the

middle of the cerebellum and medulla oblongata. 1. Inner surface of left hemisphere.

2. Divided surface of cerebellum, showing arbor vitae. 3. Medulla oblongata at junction

with the spinal cord. 4. Corpus callosum curving downwards in front to terminate at the

base of the brain, and rounded behind to become continous with, 5, fornix. 6. Crus of the

fornix descending to 7, corpus albicans. 8. Septum lucidum. 9. Velum interpositum, com
municating with the pia mater of the convolutions through the fissure of Bichat. 10. Section

of middle commissure situated in the third ventricle. 11. Section of anterior commissure.
12. Section of posterior commissure; the commissure is somewhat above and to the left of

the figure. The interspace between 10 and 11 is the foramen commune anterius, in which
the crus of the fornix (6) is situated. The interspace between 10 and 12 is the foramen
commune posterius. 13. Corpora quadrigemina, upon which is seen resting the pineal

gland, 14. 15. Iter a tertio ad quartum ventriculura, or aqueduct of Sylvius. 16. Pourth
ventricle. 17. Pons Varolii, through which are seen passing the fibres of the corpora pj'ra-

midalia. 18. Crus cerebri of left side, with the third nerve arising from it. 19. Tuber cine-

reum, from which projects the infundibulum, having the pituitary gland appended to its ex-
tremity. 20. One of the optic nerves. 21. The left olfactory nerve terminating anteriorly

in a rounded bulb.

teriorly these fringes inclose the pineal gland. The velum interpositum is

coated with an epithelium identical with that- of the choroid plexuses • and
around the pineal gland the areolar tissue is abundant and strong.

If the velum interpositum be raised and turned back, an operation to be con-
ducted with care, particularly at its posterior part, where it invests the pineal
gland, the thalami optici and the cavity of the third ventricle will be brought
into view.

Thalami optici.—The thalami optici are two oblong, square-shaped bodies
of a white color superficially, inserted between the two diverging portions of
the corpora striata. In the middle line a fissure exists between them which is

called the third ventricle. Posteriorly and inferiorly, they form the superior
wall of the descending cornu of the lateral ventricle, and present two rounded
elevations called corpus gen iculatum externum and internum. The corpus qeni-
culatum externum, the larger of the two, and of a grayish color, is the principal
origin of the optic nerve. Anteriorly, the thalami are connected with the cor-
pora albicantia by means of two white bands, which appear to orio-inate in the
white substance (tenia semicircularis) uniting the thalami to the corpora striata.

Externally they are in relation with the corpora striata and hemispheres. In
their interior the thalami are composed of white fibres mixed with o-ray sub-
stance. They are essentially the inferior ganglia of the cerehi-um.

Third ventricle.— The third ventricle is the fissure between the two
thalami optici. It is bounded above by the under surface of the velum inter-
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positum, from wliicli are suspended the choroid plexuses of the third ventricle.

Its Jloor is formed by the gray substance of the anterior termination of the cor-

pus callosum, called lamina cinerea, the tuber cinereum, corpora albicantia, and

locus perforatus. Laterally it is bounded by the thalami optici^ anteriorly by
the anterior commissure, and crura of the fornix; and posteriorly by the pos-

terior commissure and the iter a tertio ad quartum ventriculum. The third

ventricle is crossed by three commissures, anterior, middle, and posterior ; and

between these are two spaces, called foramen commune anterius and foramen

commune posterius.

The anterior commissure is a small rounded white cord, which enters the

corpus striatum at either side, and reaches the substance of the hemispheres; the

middle, or soft commissure consists of gray substance, which is continuous with

the gray lining of the ventricle, it connects the adjacent sides of the thalami

Fig. 252

Thiri) and fourth ventricle. 1. Fifth ventricle, between the

layers of the septum lueidum. 2, 2. Corpora striata. 3, 3. Thalami

optici; the figures are placed on the part termed " colliculus."

4,4. The pulvinar. 5, 6. Tenia semicircularis. 6, 6. Crura of the

fornix, cut acro.<!S. 7. Middle commissure of the third ventricle.

8. Posterior commissure of the third ventricle; the space between

the thalami optici (3, 3), in which the commissures (7, 8) are placed,

is the third ventricle. 9. Pineal gland. 10, 10. Peduncles of the

pineal gland, prolonged forwards as streaks (striae medullares col-

lieuli nervorum opticorum) to the crura of the fornix, 6, 6. 11, 11.

Nates. 12, 12. Testes. 11, 11, and 12, 12, are the corpora quad-

rigemina. 13. Brachium anterius. 14. Brachium posterius.

15. Corpus gcniculatum internum. 16. Corpus geniculatum ex-

ternum. 17, 17. The laqueus. 18, 18. Processus e cerebello ad

testes, 19, 19. Crura cerebri. 20. Valvo of Vieussens. 21. Sec-

tion of the processus e cerebello ad testem, or superior peduncle of

the cerebellum. 22. Section of the corpus restiforme, or middle pe-

duncle. 23. Section of the crus cerebelli or inferior peduncle.

24. Foufth ventricle; the two bodies on which the figure is placed

are the eminentiae teretes. 25. Alas cinerete of the floor of the fourth

ventricle; this part of the ventricle is termed the calamus scripto-

rius. 26. Fasciculi graciles at their upper part, where they consti-

tute the enlargements known as the processus clavati. They are

separated by the posterior median fissure, and the dark aperture at

the top of this fissure is the ventricle of Arantius. 27, 27. Striae

medullares, the origin of the portio mollis nerve. 28, 28. Fasciculi

laterales of the spinal cord. 29, 29. Fasciculi cuneati.

optici; i\\e posterior commissure, smaller than the anterior, is a flattened white

cord, connecting the two thalami optici posteriorly.

The space between the anterior and middle commissure is called the foramen
commune anterius, and is that to which Monro has given his name (foramen of

Monro). It is the medium of communication between the two lateral and third

ventricle, and transmits superiorly the choroid plexus and venae corporum stria-

torum. The foramen commune anterius is also termed, iter ad infundihulum,

from leading downwards to the funnel-shaped cavity of the infundihulum. The
crura of the fornix are imbedded in the lateral walls of the foramen commune,
and are concealed from view in this situation by the layer of gray substance

which lines the interior of the third ventricle. If the crura be slightly separated,

the anterior commissure will be seen immediately in front of them, crossing from

one corpus striatum to the other. The space between the middle and posterior

commissure is the foramen commune posterius ; it is much shallower than the

preceding, and is the origin of a canal, the aqueduct of Sylvius or iter a. tertio

ud quartum ventriculum, which leads backwards beneath the posterior commis-
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rr, ; and through the base of the corpora quadrigemina to the upper part of the

fourth ventricle.

Corpora quadrigemina.— The corpora quadrigemina, or optic lobes, are

situated immediately behind the third ventricle and posterior commissure; and
beneath the posterior border of the corpus callosum. They form, indeed, at this

point, the inferior boundary of the transverse fissure of the hemispheres, the fis-

sure of Bichat. The anterior pair of these bodies, gray in color, are named
nates: the posterior pair, white and much smaller than the anterior, are

termed testes. From the nates on each side may be traced a rounded pro-

sess (brachium anterius) which passes obliquely outwards into the thalamus
opticus ; and from the testis a similar but smaller process (brachium posterius)

which has the same destination. The corpus geniculatum internum lies in the

interval of these two processes where they enter the thalamus, and behind the

brachium posterius is a prominent band (laqueus) which marks the course of the

superior division of the fasciculus olivaris. The corpora quadrigemina are per-

forated longitudinally through their base by the aqueduct of Sylvius; they are

covered in partly by the pia mater and partly by the velum interpositum, and
the nates support the pineal gland.

Pineal gland.— The pineal gland is a small reddish-gray body of a conical

form (hence its synonym cnnarivm), situated on the anterior part of the nates,

and invested by a duplicature of pia mater derived from the under part of the

velum interpositum. The pineal gland, when pressed between the fingers, is

found to contain a gritty matter ' (acervulus) composed chemically of phosphate

and carbonate of lime, and phosphate of magnesia and ammonia, with some
organic matter; and is sometimes hollow in the interior. It is connected to the

brain by means of two medullary cords called loeduncles and a thin lamina derived

from the posterior commissure; the peduncles of the pineal gland are attached

to the thalami optici, and may be traced along the upper and inner mai-gin of

those bodies to the crura of the fornix with which they become blended. From
the close connexion subsisting between the pia mater and the pineal gknd, and
the softness of texture of the latter, the gland is liable to be torn away in the

removal of the pia mater.

Behind the corpora quadrigemina is the cerebellum, and beneath the cerebel-

lum the fourth ventricle. The student must therefore divide the cerebellum

down to the fourth ventricle, and turn its lobes aside to examine that cavity.

Fourth ventricle.— The fourth ventricle (sinus rhomboidalis) is the veu-

Hricle of the cerebellum. It is situated on the posterior surface of the medulla

oblongata and pons Varolii, is lozenge-shaped in its form, and hounded on each

side by a thick cord passing between the cerebellum and corpora quadrigemina,

['called the processus e cerehello ad testes, and by the corpus restifornie. It is

[covered in behind by the cerebellum, and by a thin lamella of medullary sub-

stance, stretched between the two processus e cerebello ad testes, termed the

valve of Vieussens.^

That portion of the cerebellum which forms the posterior boundary of the

^fourth ventricle presents four small prominences or lobules, and a thin layer of

medullary substance, the velum medullare j^osterius. Of the lobules two are

placed in the middle line, the nodulus and uvula, the former being before the

' This gritty matter, the brain sand, consists of round, mulbeny-shaped, opaque, con-

centrically striated granules; also, of angular, stalactiform, clavate or irregular bodies,

having an uneven, botryoidal, scaly surface; also, of simple cylindrical rigid fibres

branched or reticular; also, of fine particles. It is sometimes found in the choroid plex-

uses, and in the pia mater and arachnoid.
2 Raymond Vieussens, a great discoverer in the anatomy of the brain and nervous

system. His "Neurographia Universalis" was published at Lyons, in 1685.
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latter; the remaining two are named amygdala:, or tonsils, and are situated one

on either side of the uvula. They all project into the cavity of the fourth

ventricle, and the velum medullare posterius is situated in front of them. The
value of Vienssens or velum medullare anterius is an extremely thin lamella of

medullary substance, prolonged from the white matter of the cerebellum to the

testes, and attached on each side to the processus e cerebello ad testes. This

lamella is overlaid for a short distance by a thin, transversely-grooved lobule of

gray substance (linguetta laminosa) derived from the anterior border of the

cerebellum, and its junction with the testes is strengthened by a narrow slip

given ofi' by the commissure of those bodies, the frenulum veli medullaris ante

rioris. The anterior loall, or floor of the fourth ventricle is formed by two

slightly convex bodies, fasciculi teretcs (innominati), separated by a longitudinal

groove which is continuous inferiorly with the posterior median fissure of the

spinal cord. On these bodies the gray substance (ftisciolce cinerese) derived

from the interior of the medulla is spread out, and at the lower part of the ven-

tricle forms several eminences or nuclei, from which, according to Stilling, the

eighth and ninth nerves, and probably also the fifth, take their origin. Higher

up the fasciculi teretes are crossed by several white striae (lineae transversae),

the origin of the auditory nerves. Upon the lower part of the floor of this ven-

tricle is an impression resembling the point of a pen, and hence named calamus

scriptorius ; the lateral boundaries of the calamus are the processus clavati of

the posterior pyramids. Above, the fourth ventricle is bounded by the corpora

quadrigemina and aqueduct of Sylvius; and heloio by a layer of pia mater and

arachnoid, called the valve of the arachnoid. Beneath this valve a communica-

tion exists between the ventricles of the brain and the sub-arachnoidean space.

Within the fourth ventricle, and lying against the uvula and tonsils, are two

small vascular fringes formed by the pia mater, the choroid plexuses of the

fourth ventricle.

LINING MEMBRANE OF THE VENTRICLES.

The lining membrane of the ventricles, ependyma ventriculorum, is a serous

layer distinct from the arachnoid ; it lines the whole of the interior of the lateral

ventricles, and is connected above and below with the attached border of the

choroid plexus, so as to exclude all communication between the lateral ventricles

and the exterior of the brain. From the lateral ventricles it is reflected through

the foramen of Monro on each side into the third ventricle, which it invests

throughout. From the third it is conducted into the fourth ventricle, through

the iter a tertio ad quartum ventriculum, and after lining its interior becomes
continuous inferiorly with the sub-arachnoidean space of the spinal cord. The
lining membrane of the ventricles is provided with a ciliated epithelium, and is

the source of the secretion which moistens and lubricates their interior. The
fifth ventricle has a separate lining membrane.

The epithelium of the ependyma ventriculorum is for the most part bedded

on the medullary substance, but where a substratum of areolar tissue exists, as

in the walls of the lateral ventricles, and on the septum lucidum, and particu-

larly where the sub-ependymic tissue is thickened, certain small bodies, corpus-

cula amylacea, are found as a pathological formation. These bodies resemble

starch-granules, are round and biscuit-shaped, yellowish in color, and marked

by concentric striae.

CEREBELLUM.

The Cerebellum (figs. 251, 254, 256), seven times smaller than the cerebrum^

is situated beneath the posterior cerebral lobes, being lodged in the posterior

fossa of the base of the cranium, and protected from the superincumbent pres-

sure of the cerebrum by the tentorium cerebelli. Like the cerebrum, it is com-

J
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Dosed of gray and white substance, the former occupying the surface, the latter

the interior, and its surface is formed of parallel lamellae separated by sulci, and

here and there by deeper sulci. In form the cerebellum is oblong and flattened,

its greater diameter being from side to side, its two surfaces looking upwards

and downwards, and its borders being anterior, posterior, and lateral. In con-

sideration of its shape the cerebellum admits of a division into two hemispheres,

into certain prominences termed processes and lobules, and into certain divisions

of its substance called lobes, formed upon the hemispheres by the deeper sulci

above referred to. The two hemispheres are separated from each other on the

uppei surface of the cerebellum by a longitudinal ridge, which is termed the

superior vermiform process, and which forms a commissure between them. On
the anterior oorder of the organ there is a semilunar notch, incisura cerebeUi

anterior, whicn embraces the corpora quadrigemina. On the posterior border

there is another notch, incisura cerehelli posterior, which receives the upper

part of the falx eerebelli : and on the under surface of the cerebellum is a deep

fissure corresponding with the medulla oblongata, and termed the vallecula

(vaUey).

Each hemisphere of the cerebellum [Fig. 253.

is divided by means of a lissure (sul-

cus horizontalis) which runs along its

free border, into an upper and a lower

portion, and upon each of these portions

certain lobes arc marked out. Thus on

the upper portion there are two such

lobes separated by a sulcus, somewhat
more strongly marked than the rest, and
extending deeper into the substance of

the cerebellum ; they are the lobus

superior anterior 'au^ lohvs superiorpos-

terior. On the under portion of the

hemisphere there are three such lobes,

namely, lobus inferior anterior, medius,

and posterior, and two additional ones

of peculiar form, the lobus inferior in-

ternus or tonsil, and i\\Q flocculus. The
ytonsil (amy^ala is situated on the side

the vallecula, and projects into the

aiirth ventricle. The flocculus or pneu-

logastric lobule, long and slender,

Ixtends from the side of the vallecula

round the corpus restiforme to the crus cerebelli, lying behind the filaments

^f the eighth pair of nerves.

The commissure between the two hemispheres is termed the worm (vermis),

lat portion of the worm which occupies the upper surface of the cerebellum as

ir back as the horizontal fissure being the processus vermiformis superior, and
that which is* lodged within the vallecula being the processus vermiformis in-

ferior. The superior vermiform process is a prominent longitudinal ridge, ex-

tending from the incisura anterior to the incisura posterior. In imitation of the

hemispheres, it is divided into lobes, of which three have received names,

namely, the lobulus centralis, a small lobe situated in the incisura anterior; the

monticulus cerebelli, a longer lobe, having its peak and declivity; and a smaJl

lobe near the incisura posterior, the commissura simplex. The lobes of the

inferior vermiform process are four in number, namely, the commissura brevis,

situated in the incisura posterior, below the horizontal fissure; the pyramid,
a small obtusely-pointed eminence; a larger prominence, the MwwZa, situated

between the tonsils, and connected with them by means of a commissure; and

The cerebellum, viewed on its upper sur-

face. 1, 1, 1, 1. Sulcus hor'zontaiis. 2. In-

cisura cerebelli posterior. 3. The right hemi-

sphere. 4. Superior vermiform process.

5. Corpora quadrigemina embraced by tlie

incisura cerebelli anterior. 6, 6. Section of

the crura cerebri.]
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in front of the uvula, the nodulus. In front of the nodulus is a thin lamin^

of medullary substance consisting of a central and two lateral portions, th(

velum medidlare posierius (valvula Tarini), and between this velum and the

nodulus and uvula is a deep fossa which is known as the swalloio's nest (nidus

hirundinis). The velum medullare anterius is the valve of Vieussens, described

with the fourth ventricle; both these vela proceed from the same point in the

roof of that ventricle, and separate from each other at an angle, the one passing

obliquely forwards, the other obliquely backwards.

When a vertical incision is made into the cerebellum, that appearance is seen

which has been denominated arbor vitoe. cerehelli ; the white- substance in the

centre of such a section resembles the trunk of a tree, from which branches are

given off, and from the branches branchlets and leaves, the two latter being

coated by a moderately thick and uniform layer of gray substance. If the in-

cision be made somewhat nearer to the commissure than to the lateral border

of the organ, a yellowish-gray dentated line, inclosing medullary substance

traversed by the openings of numerous vessels, will be seen in the centre of the

white substance. This is the ganglion of the cerebellum, the corpus rhomhoi-

deum or dentatum, from which the peduncles of the cerebellum proceed. The
reddish-gray line is dense and horny in structure, and is the cut edge of a thin

capsule, open towards the medulla oblongata.

The cerebellum is associated with the rest of the encephalon by means of

three pairs of rounded cords or peduncles, superior, middle, and inferior. The
superior peduncles, or processus e cerebello ad testes, proceed from the cerebellum

forwards and upwards to the testes, in which they are lost. They form the an

terior part of the lateral boundaries of the fourth ventricle, and give attachment

by their inner borders to the valve of Vieussens, which is stretched between

them. At their junction with the testes they are crossed by the fourth pair of

nerves. The middle peduncles, or crura cerehelli ad ponteni, the largest of tho

three, issue from the cerebellum through the anterior extremity of the sulcus

horizontalis, and are lost in the pons Varolii. The inferior peduncles, or crura

ad medullam ohlongatam, are the corpora restiformia, which descend to tho

posterior part of tho medulla oblongata, and form the inferior portion of the

lateral boundaries of the fourth ventricle.

BASE OP THE BRAIN.

The student should now prepare to study the base of the brain : for this pur-

pose the organ should be turned upon its incised surface ; and if the dissection

have hitherto been conducted with care, he will find the base uninjured. The
arachnoid membrane, some parts of the pia mater, and the circle of Willis, must

be carefully cleared away, in order to expose all the parts to be examined.

These he will find arranged in the following order from before backwards :
—

Longitudinal fissure, Commencement of the transverse fissure,'

Olfactory nerves. Optic commissure,

Fissure of Sylvius,' Tuber cinereum.

Substantia perforata;' Infundibulum;

Corpora albicantia. Pons Varolii,

Locus perforatus. Crura cerehelli,

Crura cerebri; Medulla oblongata.

T\iQ. Longitudinalfissure is the space separating the two hemispheres ; it is

continued downwards to the base of the brain, and divides the two anterior lobes.

In this fissure the anterior cerebral arteries ascend towards the corpus callosum
;

and if the two lobes be slightly drawn asunder, the anterior border (genu) of

the corpus callosum will be seen descending to the base of the brain. Arrived

1 [On each side.]

i
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at the base of the brain, the corpus callosum terminates by a concave border,

which is prolonged to the commissure of the optic nerves by a thin layer of gray

substance, the lamina cinerea. The lamina cinerea is the anterior part of the

inferior boundary of the third ventricle. On each side of the lamina cinerea the

corpus callosum is continued into the substantia perforata and crura cerebri, and,

upon the latter, forms a narrow medullary band lying externally to, and slightly

overlapping, the optic tract, the medulla innominata.

On the under surface of each anterior lobe, on either side of the longitudinal

fissure., is the olfactory nerve, with its bulb.

The Fissure of Sylvius bounds the anterior lobe posteriorly, and separates it

from the middle lobe; it lodges the middle cerebral artery. If this fissure be
followed outwards, a small isolated cluster of five or six convolutions (gyri operti)

will be observed; these constitute the island of Reil. The island of Reii,

together with the substantia perforata, forms the base of the corpus striatum.

Fia. 254.

Under surface or base of the brain. 1. Anterior lobe of one hemisphere of the

cerebrum. 2. Middle lobe. .3. Posterior lobe almost concealed by (4) the hemisphere of

the cerebellum. 5. Pyramidal lobe of the inferior vermiform process of the cerebellum.

6. Pneumogastric lobule. 7. Longitudinal fissure. 8. Olfactory nerves, with their bulbous

expansion. 9. Substantia perforata at the inner termination of the fissure of Sylvius ,• the

three roots of the olfactory nerve are seen on the substantia perforata. The com-

mencement of the transverse fissure at each side is concealed by the inner border of the

middle lobe. 10. Commissure of the optic nerves; the figure is placed between the optic

nerves as they diverge from the commissure, and rests on the lamina cinerea of the corpus

callosum. 11. Tuber cinereum, from which the infundibulum is seen projecting. 12. Cor-

pora albicantia. 13. Locus perforatus, bounded at each side by the crura cerebri, and third

nerve. 14. Pons Varolii. 15. Crus cerebelli of one side. 16. Fifth nerve emerging from

the side of the pons Varolii; the small nerve close to it is the fourth. 17. Sixth pair of

nerves. 18. Facial and auditory nerve. 19. Corpora pyramidalia of the medulla oblongata;

the corpus olivare and part of the corpus restiforme are seen at each side. Just below the

figure is the decussation of the fibres of the corpora pyramidalia. 20. Glosso-pharyngeal,

pneumogastric, and spinal accessory nerve. 21. Hypoglossal nerve. 22. Anterior root of

the first cervical spinal nerve.

The Substantia perforata (locus perforatus anticus) is a triangular plane of

white substance, situated at the inner extremity of the fissure of Sylvius. It is
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named 'perforata from being pierced by a number of openings for small arterieh,

which enter the brain in this situation to supply the gray substance of the corpus

striatum.

Passing backwards on each side beneath the edge of the middle lobe, is the

commencement of the great transverse fissiire, which extends beneath the hemi-

sphere of one side to the same point on the opposite side. A probe passed into

this fissure between the crus cerebri and middle lobe will enter the middle cornu

of the lateral ventricle.

The Optic commissure is situated on the middle line ; it is the point of com-
munication between the two optic nerves.

The Tuber cinereum is an eminence of gray substance situated immediately

behind the optic commissure, and in front of the corpora albicantia. From its

centre there projects a small conical body of gray substance, apparently a pro-

longation of the tuber cinereum, the infundibulum. The infundibulum is hol-

low, inclosing a short caecal canal, which communicates with the cavity of the

third ventricle; and below the termination of the canal, the conical process

becomes connected with the pituitary gland. The infundibulum and tuber cine-

reum form part of the floor of the third ventricle.

The Pituitary gland (hypophysis cerebri) is a small, flattened, reddish-gray

body, situated in the sella turcica, and closely retained in that situation by the

dura mater and arachnoid. It consists of two lobes, closely pressed together,

the anterior lobe being the larger of the two and oblong in shape, the posterior

round. Both lobes are connected with the infundibulum, but the latter is so

soft in texture as to be generally torn through in the removal of the brain. In-

deed, for the purposes of the student, it is better to effect this separation with

the knife, and leave the pituitary body in situ, to be examined with the base of

the cranium.

The Corpora alhicantia (mamillaria, pisiformia, bulbi fornicis) are two white

convex bodies, having the shape and size of peas, situated behind the tuber

cinereum, and between the crm-a cerebri. They are a part of the crura of the

fornix, which, after their origin from the thalami optici, descend (radix descen-

dens) to the base of the brain, and making a sudden curve upon themselves

previously to their ascent (radix ascendens) to the lateral ventricles, constitute

the corpora albicantia. When divided by section, these bodies will be found to

be composed of a capsule of white substance, containing gray matter, the gray

matter of the two corpora being connected by means of a commissure.

The Locus perforatus (posticus) is a layer of whitish-gray substance, con-

nected in front with the corpora albicantia, behind with the pons Varolii, and
on each side with the crura cerebri, between which it is situated. It is perfo-

rated by several thick tufts of arteries, which are distributed to the thalami optici

and third ventricle, of which latter it assists in forming the floor. It is also

called the pons Tarini.

The Crura cerebri (peduncles of the cerebrum) are two thick white cords,

which issue from the anterior border of the pons Varolii, and diverge to enter

the thalami optici and corpora striata. By their outer side the crura cerebri are

continuous with the corpora quadrigemina, and, above, they constitute the lower

boundary of the aqueduct of Sylvius. Within, they contain gray matter, which
has a semilunar shape when the crus is divided transversely, and has been

termed the locus niger. The third nerve will be observed to arise from the inner

side of each crus, and the fourth nerves wind around their outer border from above.

The Pons Varolii^ (protuberantia annularis, nodus encephali) is the broad

' Constant Vcarolius, Professor of Anatomy in Bologna: died in 1578. He dissected the

brain, in the course of its fibres, beginning from the medulla oblongata ; a plan which has
since been perfected by Vieussens, and by Gall and Spurzheim. The work containing his

mode of dissection, " De Resolutione Corporis Humani," was published after his death, in
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tratisverse baud of white fibres which arches like a bridge across the upper part

of the medulla oblongata ; and, contracting on each side into a thick rounded

cord, enters the substance of the cerebellum under the name of the erus cere-

belli. There is a groove along its middle which lodges the basilar artery. The
pons Varolii is the commissure of the cerebellum, and associates the two lateral

lobes in their common function. Resting against the pons, near its posterior

border, is the sixth pair of nerves. On the anterior border of the crus cerebelli,

at each side, is the thick bundle of filaments belonging to the fifth nerve, and

lying against its posterior border, the seventh pair of nerves. The upper sur-

face of the pons forms part of the floor of the fourth ventricle.

MEDULLA OBLONGATA.

The medulla oblongata (bulbus rachidicus), is the upper enlarged portion of

the spinal cord. It is somewhat conical in shape, and a little more than an inch

in length, extending from the pons Varolii to a point corresponding with the

upper border of the atlas. On the middle line in front

and behind, the medulla oblongata is marked by two Fig. 255.

vertical fissures, the anterior and posterior median fis-

sures, which divide it superficially into two symmetrical

lateral cords or columns; whilst each lateral column is

subdivided by shallow grooves into three smaller cords,

namely, the corpora pyramidalia, corpora olivaria, and
corpora restiformia.

The Corpora pyramidalia are two narrow convex

cords, tapering slightly from above downwards, and
g.exioN of tkk medulla

situated one on either side of the anterior median fis-
0^,^,0^^^,,^ ^^^^ ,,cross the

sure. At about an inch below the pons the corpora ii,wer pnrt of the corpora

pyramidalia communicate across the fissure by a decus- olivaria; after Arnold. 1,1.

sation of their fibres, and at their point of entrance into Corpora pyramidalia. 2. An-

the pons are constricted into round cords. The fissure terior median fissure. 3. Cor.

is somewhat enlarged by this constriction, and the en- pus olivare; with the zigzag

larged space has received the name of foramen caecum ""time of the corpus denta-

f\r\^^ A' \ \ e i-x, J 11 ui i tum. 4. Corpus restiforme.
(Vicq d Azyr) or the medulla oblongata. , ^ ,^ ,

,

mi /^ T ^ ^ 'f 6. Gray substance of the
Ine Uorpora oLivaria (named trom some resem- ,-p an

,, . ,' ,. s
^

11 11 1 corpus restiforme. 6. Corpora
blance in shape to an olive) are two oblong, oval-shaped, pyramidalia po^teriora, or
convex bodies, of about the same breadth as the corpora fasciculi ^raciles. 7. Floor
pyramidalia, about half an inch in length, and some- of the fourth ventricle,

what larger above than below. The corpus olivare is

situated immediately external to the corpus pyramidale, from which, and from
the corpus restiforme, it is separated by a groove. In this groove some longitu-

dinal fibres are seen which inclose the base of the corpus olivare, and have been
u&med funiculi siliqucB, those which lie to its inner side being the funiculus

internus, and those to its outer side the funiculus externus. Besides these there

are other fibres which cross the corpus olivare obliquely, these are the Jibrce

ardformes. When examined by section the corpus olivare is found to be a gan-

glion deeply imbedded in the medulla oblongata, and meeting its fellow at the

middle line behind the corpus pyramidale. The ganglion of the corpus olivare

(corpus dentatum, nucleus olivae), like that of the cerebellum, is a yellowish-

gray dentated capsule, open behind, and containing gray substance and trans-

verse white fibres. The nervous filaments which spring from the groove on the

anterior border of the corpus olivare, are those of the hypoglossal nerve ; and
those on its posterior border are the glosso-pharyngeal and pneumogastric.
The Corpora restiformia (restis, a rope) comprehend the whole of the poste-

rior half of each lateral column of the medulla oblongata. They are separated
Item the corpora olivaria by the grooves already spoken of; posteriorly they are
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divided from each other by the posterior median fissure and fourth ventricle, and
superiorly they diverge and curve backwards to enter the cerebellum, and con-

Fia. 256.

Base of the brain, upon which several sections have been made, showing the dis-

tribution of the longitudinal or diverging fibres. 1. Medulla oblongata. 2. One half of the

pons Varolii. .3. Crus cerebri crossed by the optic nerve (4), and spreading out into the

thalamus opticus and corpus striatum to form the corona radiata. 5. Optic nerve near its

origin : the nerves about the crus cerebri and cerebelli are the same as in figure 254. 6. Ol-

factory nerve. 7. Corpora albican tia. On the left side of the figure a portion of the brain

has been removed to show the distribution of the diverging fibres. 8. Fibres of the corpus

pyramidale passing through the pons Varolii. 9. Fibres passing through the thalamus

ipticus. 10. Fibres passing into the corpus striatum. 11. Fibres of the hemispheres.

12. The fifth nerve : its two roots. 13. Fibres of the corpus pyramidale passing outwards

with the corpus restiforme into the substance of the cerebellum ; arciform fibres of Solly.

The fibres referred to are those below the figure, the figure itself rests on the corpus olivare.

14. Section through one hemisphere of the cerebellum, showing the corpus rhomboideum in

the centre of its white substance; the arbor vitce is also seen. 16. Opposite hemisphere of

the cerebellum.

stitute its inferior peduncles. Along the posterior border of each corpus resti-

forme, and marked off from that body by a groove, is a narrow white cord, sepa-

rated from its fellow by the posterior fissure. This pair of narrow cords are

termed the posterior pyramids (fasciculi graciles). Each fasciculus forms an

enlargement (processus clavatus) at its upper end, and is then lost in the corre-

sponding corpus restiforme. The processus clavati are tJte lateral boundaries of

the nib of the calamus scriptorius. The corpus restiforme is crossed near its

entrance into the cerebellum by the auditory nerve, the choroid plexus of the

fourth ventricle, and the pneumogastriu lobule.

The remaining portions of the medulla oblongata visible from the exterior,

are the two slightly convex columns which enter into the formation of the floor

of the fourth ventricle. These columns are the fasciculi teretes (iunominati).

SPINAL COED.

The dissection of the spinal cord requires that the spinal column should be

"ipened throughout its entire length by sawing through the laminae of the verte-

I
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I'Tfe, close to the roots of the transverse processes, and raising the arches with a

chisel ; the muscles of the back having been removed as a preliminary step.

The Spi7ial cohtmn contains the spinal cord, or medulla spinalis ; the roots of

the spinal nerves ; and the membranes of the cord, viz., the dura mater, arach-

noid, pia mater, and membrana dentata.

The Dura mater spinalis [see fig. 269] is a cylindrical sheath of fibrous

membrane, identical in structui-e with the dura mater of the skull, and continu-

ous with that membrane. At the margin of the occipital foramen it is closely

adherent to the bone ; by its anterior surface it is attached to the posterior com-

mon ligament, and below, by means of its pointed extremity, to the coccyx. In

the rest of its extent it is comparatively free, being connected, by a loose areolar

tissue, to the walls of the spinal canal. In this areolar tissue there exists

a quantity of reddish, oily, adipose substance, somewhat analogous to the mar-

row of long bones. On either side and below, the dura mater forms a sheath for

each of the spinal nerves, to which it is closely adherent. Upon its inner sur-

face it is smooth, being lined by the arachnoid; and on its sides may be seen

double openings for the two roots of each of the spinal nerves.

The Arachnoid is a continuation of the serous membrane of the brain. It

incloses the cord very loosely, being connected to it only by long slender fila-

ments of areolar tissue, and by a longitudinal lamella which is attached to the

posterior aspect of the cord. The areolar tissue is most abundant in the cervical

region, and diminishes in quantity from above downwards; and the longitudinal

lamella is complete only in the dorsal region. The arachnoid passes off from
the cord on either side with the spinal nerves, to which it forms a sheath ; and
is then reflected on the dura mater. A connexion exists in several places be-

tween the arachnoid and dura mater. The space between the arachnoid and
the spinal cord is identical with that already described as existing between the

same parts in the brain, the sub-arachnoidean space. It is occupied by a serous

fluid, sufficient in quantity to expand the arachnoid, and fill completely the cavity

of the dura mater. The sub-arachnoidean or cerebrospinalJiuid keeps up a

constant and gentle pressure on the entire surface of the brain and spinal cord,

and yields with the greatest facility to the various movements of the cord, giving

to those delicate structures the advantage of the principles so usefully applied by
Dr. Arnott in the hydrostatic bed.

The Pia mater is the immediate investment of the cord ; and, like the other

membranes, is continuous with that of the brain. It is not, however, like the

pia mater cerebri, avascular membrane; but is dense and fibrous in structure,

and contains but few vessels. It invests the cord closely, and sends a duplica-

ture into the anterior median fissure, and another, extremely delicate, into the

posterior median fissure. It forms a sheath for each of the fasciculi of the

jerves, and for the nerves themselves ; and, inferiorly, at the conical termina-

tion of the cord, is prolonged downwards as a slender ligament (Jilum termincde'),

which descends through the centre of the cauda equina, and is attached to the

dura mater lining the canal of the coccyx. This attachment is a rudiment of

the original extension of the spinal cord into the canal of the sacrum and coccyx.

The pia mater has, distributed to it, a number of nervous plexuses.

The Membrana dentata (ligamentum dentatum) is a thin process of pia mater

sent ofi^ from each side of the cord throughout its entire length, and separating

the anterior from the posterior roots of the spinal nerves. The number of ser-

rations on each side is about twenty, the first being situated on a level with the

occipital foramen, and having the vertebral artery and hypoglossal nerve passing

in front and the spinal accessory nerve behind it, and the last opposite the first

or second lumbar vertebra. Below this point the membrana dentata is lost in

the filum terminale of the pia matei*. The use of this membrane is to maintain

the position of the spinal cord in the midst of the fluid by which it is sur-

Younded.
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The Spinal cord oi the adult, somewhat less than eighteen inches in length,

extends from the pons Varolii to opposite the first or second lumbar vertebra,

where it terminates in a conical point, retained in position by the filum termi-

nale; in the child, at birth, the cone reaches the middle of the third lumbar

vertebra, and in the embryo is prolonged as far as the coccyx. It presents a

diflerence of diameter in different parts of its extent, and has three enlarge-

ments. The uppermost of these is the medulla oblongata; the next corresponds

with the origin of the nerves destined to the upper extremities (brachial) ; and

the lower enlargement (lumbar) is situated near its termination, and corresponds

with the attachment of the nerves which are intended for the supply of the

lower limbs. The brachial enlargement is flattened from before backwards, and

extends from the third cervical vertebra to the first dorsal; the lumbar enlarge-

ment is flattened from side to side, and is smaller than the brachial. The spinal

cord gives off near its termination that assemblage of nerves which has received

the name of cauda equina ; the cauda equina being the roots of the lumbar and

sacral nerves elongated by the growth of the spine, the ganglia of the posterior

roots being held in connexion with the intervertebral foramina through which
the nerves pass.

In form, the spinal cord is a flattened cylinder, and presents on its anterior

surface a fissure, which extends into the cord to the depth of one-third its dia-

meter. This is the anterior median fissure: If the sides of the fissure be gently

separated, they will be seen to be connected at the bottom by a layer of medul-

lary substance, the anterior white covimissure. In the middle line behind and

corresponding with the fissura anterior is the posterior median fissure, which
exists as a fissure only in the upper part of the cervical and in the lumbar por-

tion of the cord. Between these points its place is occupied by a series of per-

forations which transmit the bloodvessels to the gray substance. It extends

more deeply into the cord than the anterior fissure, and reaches the gray sub-

stance of the interior. These two fissures divide the

medulla spinalis into two lateral portions, which are con-

nected to each other by the white commissure which
forms the bottom of the anterior fissure, and by a com-
missure of gray matter situated behind the former. On
either side of the posterior median fissure is a slight line

which bounds on each side the posterior median columns.

These columns are most apparent at the upper part of

the cord, in the medulla oblongata, where they have re-

ceived the name of posterior pyramids, or funiculi

graciles.

Two other lines are observed on the medulla, the ante-

rior and posterior lateral sulci, corresponding with the

attachment of the anterior and posterior roots of the

spinal nerves. The anterior lateral sulcus is a mere
trace, marked only by the attachment of the filaments of

the anterior roots ; the posterior lateral sulcus is some-

what more evident.

These fissures and sulci indicate a division of the spinal

cord into three pairs of columns, namely, anterior, lateral,

and posterior; or, as they are frequently described, into

antero-lateral and posterior. The anterior and part of the

lateral columns are the columns of motion ; the posterior

part of the lateral, and the posterior columns, the columns
of sensation.

If a transverse section of the spinal cord be made, its

internal structure may be seen and examined. It will

then appear to be composed of two hollow cylinders of white substance placed

Fig. 257.

Section of the spinal

CORD made between the

third and fourth cervical

nerves. 1. Anterior me-

dian fissure. 2. Inden-

tation corresponding in

situation with the poste-

rior median fissure, which

latter is not distinguish-

able at this part of the

cord. 3, 3. Antero-lateral

columns of the spinal

cord. 4, 4. Posterior co-

lumns. 5. Anterior cornu

of gray matter. 6. Pos-

terior eornu, terminating

at 7, sulcus lateralis pos-

terior. 8. Isthmus or

commissure connecting

the gray matter of the

two sides of the cord.
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side by side, and connected by a narrow white comviusure. Each cylinder is

filled with gray substance, which is connected by a commissure of the same
matter {gray commissure). The form of the gray substance, as observed in the

section, is that of two irregularly curved or crescentic lines joined by a trans-

verse band. The extremities of the curved lines corresponding with the sulci

of origin of the anterior and posterior roots of the nerves, are termed cornua;

the anterior cornu is short and thick; the posterior cornu, long and slender,

reaches nearly to the surface of the sulcus lateralis posterior.

CRANIAL NERVES.

The PAIRS of cranial nerves are nine or twelve in number, according as the

arrangement of Willis or Soemmering is adopted ; the former has been generally

used in this country ; but is greatly inferior to the latter, which is universally

employed on the continent. Willis numbered the pairs of nerves in correspond-

ence with the openings in the base of the cranium, and included amongst them,

as the tenth pair, the sub-occipital or first cervical nerve, now considered as a

spinal nerve, Soemmering, more properly, treats the facial and the auditory

nerve as separate pairs, under the name of seventh and eighth ; the glosso-

pharyngeal as the ninth pair; the pneumogastric the tenth; the spinal accessory

the eleventh; and the hypoglossal the twelfth. They may be arranged in a

tabular form, as follows :

—

1st. Olfactory.

2nd. Optic.

3rd. Motores oculorum.

'4th. Pathetici (trochleares).

5th. Trifacial (trigemini).

6th. Abducentes.

_ , f Facial (portio dura).

I Auditory (portio mollis).

i Grlosso-pharyngeal.

;8th. -< Pneumogastric (vagus, par vagum).

(^ Spinal accessory.

[9th. Hypoglossal (lingual).

Functionally or physiologically the cranial nerves admit of division into three

groups, namely, nerves of special sense, nerves of motion, and compound nerves,

that is, nerves which contain fibres both of sensation and motion. The nerves

belonging to these groups are the following :

—

r 1st. Olfactory.

Special sense. X 2nd. Optic.

7th. Soemmering
8th.

9th.

10th.

11th.

12th.

(^7th. Auditory.

Motion,

Compound.

3rd. Motores oculorum.

4th. Pathetici.

6th. Abducentes.

7th. Facial.

9th. Hypoglossal.

5th. Trifacial.

8th. Grlosso-pharyngeal
a Pneumogastric.
a Spinal accessory.

The fourth, facial, and three nerves of the eighth pair were considered by Sii

Charles Bell to form a system apart from the rest, and to be allied in the fuuc-
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tions of expression and respiration. - In consonance with this view he termed

them resjiiratory nerves, and he gave to that part of the medulla oblongata from

which they arise the name of respiratory trad.

First pair. Olfactory. — The olfactory nerve arises by three roots ; an

inner or short root, from the inner and posterior part of the anterior lobe close to

the substantia perforata; a middle root from a papilla of gray matter (caruncula

niamillaris), imbedded in the anterior lobe, its white fibres being derived from

the corpus striatum ; and an external or long root, which may be traced as a

white streak along the fissure of Sylvius into the middle lobe, where it is con-

tinuous with the fibres of the anterior commissure and the exterior white sub-

stance of the thalamus opticus. The nervous cord formed by the union of the

three roots is soft in texture, prisuioid in shape, and imbedded in a sulcus

between two convolutions on the under surface of each anterior lobe of the

brain, lying between the pia mater and arachnoid. As it passes forwards it

Fig. 258.

Olfactory nkrve, with its distribution on the sertum nasi. The nares have been

divided by a longitudinal section made immediately to the left of the septum, the right naris

being preserved entire. 1. Frontal sinus. 2. Nasal bone. 3. Crista galli process of ethmoid

bone. 4. Sphenoidal sinus of left side. 6. Sella turcica. 6. Basilar process of sphenoid

and occipital bone. 7. Posterior opening of the right naris. 8. Opening of the Eustachian

tube in the upper part of the pharynx. 9. Soft palate divided through its middle. 10. Cut

surface of the hard palate, a. Olfactory nerve, h. Its three roots of origin, c. Its bulb,

from which the filaments are seen to proceed which spread out in the substance of the

pituitary membrane, d. Nasal nerve, a branch of the ophthalmic, descending into the left

naris from the anterior foramen of the cribriform plate, and dividing into its external and
internal branch, e. Naso-palatine nerve, a branch from the spheno-palatine ganglion, dis-

tributing twigs to the mucous membrane of the septum nasi in its course to (/) the anterior

palatine foramen, g. Branches of the naso-palatine nerve to the palate, h. Anterior and
posterior palatine nerves, i. Septum nasi.

increases in breadth and swells at its extremity into an oblong mass of gray and
white substance, the hulhus olfactorius, which rests on the cribriform lamella

of the ethmoid bone. From the under surface of the bulbus olfactorius are given

ofi" the nerves which pass through the cribriform foramina, and supply the

mucous membrane of the nares; they are arranged into three groups, an inner

group, reddish in color and soft, which spread out upon the septum narium; an

outer g-roup, wliiter and more firm, which descend through bony canals in the
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outer wall of the nares, and are distributed on the superior and middle turbi-

nated bones; and a middle group, which supply the mucous membrane of the

roof of the nasal fossa3.

[Fig. 259.

Second pair. Optic. — The optic nerve, a nerve of large size, arises from

the corpora geniculata on the posterior and inferior aspect of the thalamus opti-

cus, from the thalamus itself, and from the

nates. Proceeding from this origin it

winds around the crus cerebri as a flattened

band, under the name of tractus opticus,

and joins with its fellow in front of the

tuber cinereum to form the optic commissure

(chiasma). The tractus opticus is united

with the crus cerebri and tuber cinereum,

and is covered in by the pia mater; the

commissure is also connected with the tuber

cinereum, from which it receives fibres, and
the nerve beyond the commissure diverges

from its fellow, becomes rounded in form,

and is inclosed in a sheath derived from

the arachnoid. In passing through the

optic foramen the optic nerve receives a

sheath from the dura mater, which splits

at this point into two layers; one, which
becomes the periosteum of the orbit; the

other, the one in question, which forms a

sheath for the nerve, and is lost in the

sclerotic coat of the eyeball. After a short

course within the orbit, the optic nerve \

pierces the sclerotic and choroid coats and

expands into the nervous membrane of the

eyeball, the retina. Near the globe, the

nerve is pierced by a small artery, arteria

centralis retinae, which runs through the

central axis of the nerve and reaches the

internal surface of the retina, to which it

distributes branches.

The oj)tic commissure rests on the pro-

cessus olivaris of the sphenoid bone; is

bounded by the lamina cinerea of the cor-

pus callosum in front, by the substantia

perforata at each side, and by the tuber

cinereum behind. Within the commissure

the innermost fibres of the optic nerves

cross each other to pass to opposite eyes, the outer fibres continue their course

uninterruptedly to the eye of the corresponding side ; some fibres pass in an arched

direction from one nerve to the other behind, and others taking a similar course

in front connect the two retinae. The neurilemma of the commissure, as well

as that of the nerves, is formed by the pia mater.

Third pair. Motores Oculorum.—The motor oculi, a nerve of moderate

size, arises from the inner side of the crus cerebri, close to the pons Varolii,

and passes forwards between the posterior cerebral and superior cerebellar

artery. It pierces the dura mater immediately in front of the posterior clinoid

process; descends obliquely in the external wall of the cavernous sinus; and
divides into two branches which enter the orbit through the sphenoidal fissure

A VIEW OF THE SECOND PAIR OP. OPTIC,

and the origins of seven other pairs.

1, 1. Globe of the eye ; the one on the left

hand is perfect, but that on the right has

the sclerotic and choroid removed to show

the retina. 2. The chiasm of the optic

nerves. 3. The corpora albicanlia. 4. The

infundibulum. 5. The pons Varolii.

6. The medulla oblongata. The figure

is on the right corpus pyramidale.

7. Third pair, motores oculorum. 8. Fourth

pair, pathetici. 9. Fifth pair, trigeminy

10. Sixth pair, abducent«s. 11. Seventh

pair, auditory and facial. 12. Eighth

pair, ])neumogastric, spinal accessory,

and glosso-pharyngeal. 13. Ninth pair,

hypoglossal.]
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and between the two heads of the external rectus muscle. The superior branch

ascends, and supplies the superior rectus and levator palpebrae. The wferior
sends a branch beneath -ihe optic nerve to the internal rectus, another to the

inferior rectus, and a long branch to the inferior oblique muscle. From the

latter a short thick branch is given to the ophthalmic ganglion, forming its in-

ferior root. The branches of the third nerve enter the muscles on their ocular

side.

The fibres of origin of this nerve may be traced into the gray substance of

the crus cerebri,' into the longitudinal fibres of the pons Varolii or motor tract,'

into the corpora quadrigemlr.a and valve of Vieussens, and to a gray nucleus iu

Fig. 260.

TsTHMiTS ENCEPHALI, showing thalamus opticus, corpora quadrigemina, pons Varolii, and

medulla oblongata, viewed from the side. 1. Thalamus opticus. 2. Posterior prominence

of this body, tuberculum superius posterius or pulvinar. 3. Corpus geniciilatum externum.

4. Corpus geniculatum internum. 5. Tractus opticus. 6. Pineal gland. 7. Nates. 8. Tes-

tis of one side. 9. Braehium anterius. a. Braehium posterius. b. Origin of fourth nerve,

which may be seen descending over the crus cerebri, c. Processus e cerebello ad testem, or

superior peduncle of the cerebellum, d. The band of fibres termed laqueus, the superior

division of the fasciculus olivaris, CFOssing the superior peduncle of the cerebellum to enter

the corpora quadrigemina. Through the small triangular space in front of this band,

crossed by the fourth nerve, some of the fibres of the superior peduncle of the cerebellum

may be seen. e. Superior portion of crus cerebri, termed tegmentum. /. Its inferior por-

tion. (/. Third nerve, h. Pons Varolii, i. Crus cerebelli, or middle peduncle of the cere-

bellum, k. Inferior peduncle derived from the corpus restiforme. The mass lying in the

angular interval upon these is the superior peduncle. I. Fifth nerve issuing from between

the transverse fasciculi of the pons Varolii, m. Sixth nerve, n. Facial and auditory nerve,

o. Corpus olivare crossed inferiorly by the superficial arciform fibres, p. Corpus pyramidale.

q. Posterior pyramids of the medulla oblongata, r. Corpus restiforme. t. Fourth ventricle.

the floor of the aqueduct of Sylvius.^ In the cavernous sinus it receives one

or two filaments from the carotid plexus, and one from the ophthalmic nerve.

Fourth pair Pathetici (trochlearis) The fourth is the smallest cere-

bral nerve; it arises from the valve of Vieussens close to the testis, and wind-

ing around the crus cerebri to the extremity of the petrous portion of the tem-

poral bone, pierces the dura mater below the third nerve, and passes forwards in

the outer wall of the cavernous sinus to the sphenoidal fissure. In its course

in the outer wall of the sinus it is situated at first below the motor oeuli, but

afterwards ascends and becomes the highest of the nerves entering the orbit ly

Mayc Solly. 3 Stillinji
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the sphenoidal fissure. On entering the orbit the nerve crosses the levator pal-

pebrae muscle near its origin, and is distributed on the orbital surface of the

superior oblique or trochlearis muscle ; hence its synonym trocMearis,

The fibres of origin of the two nerves communicate with each other forminc;

a kind of commissure, while those of the deep origin of the nerve may be

traced in two fasciculi to a gray nucleus in the floor of the aqueduct of Sylvius

in front; and to a similar nucleus in the floor of the fourth ventricle behind.

Fm. 261.

Cerebral nerves "within the cranium. 1. Olfactory nerve swelling at its anterior ex-

tremity into the bulbus olfaetorius. 2, 2. Optic nerves, passing through the optic foramina.

3, 3. Motores oculorum, piercing the dura mater near the posterior clinoid processes,

4, 4. Pathetici; the nerve of the left side is seen piercing the dura mater; on the right side

the dura mater is removed, and the nerve may be traced through the cavernous sinus.

6, 5. The trigeminus ; on the left side the nerve is seen merely passing through the dura

mater; on the right, the Gasserian ganglion and its three divisions are seen. 6. Abducen-

tes. 7, 7. Facial and auditory nerve; on the right side the nerves are traced into the

petrous portion of the temporal bone. 8, 8. Glosso-pharyngeal, pneumogastric, and spinal

accessory nerve.' 9, 9. Hypoglossal nerve, consisting of several fasciculi piercing the dura

mater at the anterior condyloid foramen. 10. Dura mater attached to crista galli. 11. Crib-

riform plate of ethmoid bone. 12. Pituitary gland and infundibulum. 13, 13. Internal

carotid arteries. 14, 14. Cavernous sinus. 15. Gasserian ganglion. 16. Ophthalmic nerve.

17. Superior maxillary nerve passing through the foramen rotundum. 18. Inferior maxil-

lary nerve passing through the foramen ovale. 19. Intumeseentia gangliformis of the

facial nerve; the nerve joining it from the front is the nervus petrosus superficialis mnjor.

20. Course of the facial nerve along the aquaeductus Fallopii to the stylo-mastoid foramen.

Branches.— While in the cavernous sinus the fourth nerve gives off" a re

current branch, and sends a branch of communication to the ophthalmic nerve,

the recurrent branch, consisting of sympathetic filaments derived from the caro-

tid plexus, passes backwards between the layers of the tentorium, and divides

into two or three filament.'?, which are distributed to the lining membrane of the

lateral sinus. This recurrent nerve is sometimes a branch of the ophthalmic,



4.10 TRIFACIAL NERVE.

and occasionally proceeds directly from the carotid plexus. Sometimes the

communication with the ophthalmic takes place iu the orbit, in which case the

lachrymal nerve has the appearance of arising by two roots.

Fifth pair. Trifacial (trigeminus.)— The fifth nerve, the great sensi-

tive nerve of the head and face, and the largest cranial nerve, is analogous to

the spinal nerves in its origin by two roots from the anterior and posterior

columns of the spinal cord, and iu the existence of a ganglion on the posterior

root. It arises, or rather makes its appearance at the surface of the brain, on

the anterior part of the lateral and constricted portion of the pons Varolii, and

consists of a large and small fasciculus, separated by a narrow interspace, the

larger fasciculus being the posterior or sensitive root; the smaller one, the

anterior or motor root. The sensitive root is composed of from seventy to a

hundred filaments, each inclosed in a neurilemma of pia mater, and the entire

bundle is bound together into a single nerve and connected with the motor root

by a sheath of arachnoid membrane. The nerve then passes through an oval

opening in the border of the tentorium, near the extremity of the petrous bone,

and spreads out into a large semilunar ganglion, the Gasserian. If the ganglion

be turned over, it will be seen that the anterior root lies against its under sur-

face without having any connexion with it, and may be followed onwards to the

inferior maxillary nerve. The Gasserian ganglion divides into three branches,

ophthalmic, superior maxillary, and inferior maxillary.

Following the nerve to its deep origin, the posterior root may be traced be-

tween the transverse layers of the pons Varolii, behind the corpus olivare, and

between the corpus restiforme and fasciculus innominatus to the gray substance

of the floor of the fourth ventricle; the anterior root being lost among the lon-

gitudinal fibres prolonged upwards from the corpus pyramidale, or, according to

Stilling, also pursuing its course to the gray substance of the floor of the fourth

ventricle. When the posterior root is torn from its attachment a cone of medul-

lary substance is left behind, occasioned by the deeper embrace of the filaments

by the pia mater at the periphery than in the centre of the fasciculus.

The Ophthalmic nerve is the nerve of sensation of the eyeball, lachrymal

gland, mucous membrane of the eye and nose, integument of the forehead and

nose, and muscles of the eyebrow and forehead. It arises from the upper part

of the Gasserian ganglion by a short trunk, about three-quarters of an inch in

length
;

passes forwards in the outer wall of the cavernous sinus, lying exter-

nally to the other nerves, and divides into three branches. Previously to its

division it receives several filaments from the carotid plexus, and gives ofi" a small

recurrent nerve, which passes backwards with the recurrent branch of the fourth

nerve between the two layers of the tentorium to the lining membrane of the

lateral sinus.

The Branches of the ophthalmic nerve are, the—
Frontal, Lachrymal, Nasal.

The Frontal nerve enters the orbit immediately to. the outer side of the fourth

nerve, and passing forwards, for some distance, upon the levator palpebrae

muscle, divides into a supraorbital and supra-trochlear branch.

The supraorbital branch, the proper continuation of the nerve, passes out of

the orbit through the supraorbital notch, in company with the supraorbital

artery, and after giving filaments to the upper eyelid, muscles of the forehead

and pericranium, divides into two cutaneous branches, internal and external.

The internal branch pierces the occipito-frontalis and is distributed to the integu-

ment as far as the summit of the head. The external branch of larger size com-

municates with the facial nerve, and piercing the occipito-frontalis supplies the

integument as far back as the occiput.

J
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riie supra-troclilear branch passes inwards to the angle of the orbit, above
the pulley of the superior oblique muscle, and is distributed to the inner angle

Fio. 262.

Diagram showing the fifth pair op nerves with its branches. 1. Origin of the

nerve by two roots. 2. The nerve escaping from the pons Varolii. 3. Gasserian ganglion.

4. Ophthalmic nerve. 5. Frontal nerve giving off the. supra-trochlear branch, and escaping

on the forehead through the supraorbital foramen. 6. Lachrymal nerve. 7. Nasal nerve,

passing at 8 through the anterior ethmoidal foramen, and giving off the infra-trochlear

branch. 9. Communication (superior root) of the nasal nerve with the ophthalmic ganglion.

10. A small portion of the third nerve with which the ganglion is seen communicating (infe-

rior root); the ganglion gives off the ciliary nerves from its anterior aspect. IL Superior

maxillary nerve. 12. Orbital branch. L3. Spheno-palatine nerves communicating with

Meckel's ganglion ; the three branches from the lower part of the ganglion are the palatine

nerves. 14, 14. Superior dental nerves, posterior, middle, and anterior, forming by their

communications the superior maxillary plexus. 15. Infraorbital branches distributed to the

cheek. 16. Inferior maxillary nerve. 17. Its anterior or muscular trunk. IS. The poste-

rior trunk; the two divisions are separated by an arrow. 19. Gustatory nerve. 20. Chorda

tympani joining it at an acute angle. 21. Submaxillary ganglion. 22. Inferior dental

nerve. 23. Mylo-hyoidean branch. 24. Auriculo-temporal nerve, dividing behind the

articulation of the lower jaw, to reunite and form a single trunk. 25. Its branch of commu-
nication with the facial nerve. 26. Continuation of its trunk to the temple.

of the eye, root of the nose, and integument of the middle line of the forehead

It communicates with the infra-trochlear branch of the nasal nerve.

The Lachrymal nerve, the smallest of the three branches of the ophthalmic,

enters the orbit on the outer side of the frontal, but inclosed in a separate sheath

of dura mater; and passes forwards, above the upper border of the external

rectus muscle, and in company with the lachrymal artery to the lachrymal gland,

where it divides into two branches, superior and inferior. The uiperior branch

passes over the gland which it supplies on the upper surface, and traversing a

foramen in the malar bone, communicates with the subcutaneus malas and facial

nerve. The inferior branch supplies the under surface of the gland, upper lid

and outer angle of the eye.

The lachrymal nerve sometimes receives the branch of the fourth nerve

destined for the ophthalmic, and appears to arise by two roots.

The Nasal nerve (naso-ciliaris) enters the orbit between the two heads of the

external rectus and between the two branches of the third nerve. It crosses the

optic nerve in company with the ophthalmic artery, and, passing over the inter
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nal rectus, enters the anterior ethmoidal foramen, by which it is conducted to

the cribriform plate of the ethmoid bone. It then passes through the slit-Uke

FiQ. 263.

Nerves OP THE orbit seen from the outer side; after Arnold. 1. Section of frontal

bone ; immediately behind the cipher is th£ frontal sinus, and in front, the integument.

2. Superior maxillary bone ; the section in front of the cipher exhibits the maxillary sinus.

3. Part of sphenoid bone. 4. Levator palpebrse and superior rectus muscle. 5. Superior

oblique muscle. 6. Inferior oblique. • 7. Ocular half of the external rectus drawn forwards.

8. Orbitnl half of the external rectus turned downwards. On this muscle the sixth nerve is

seen dividing into branches. 9. Inferior rectus. 10. Optic nerve. 11. Internal carotid artery

emerging from the cavernous sinus. 12. Ophthalmic artery. 1.3. Third nerve. 14. Branch

of the third nerve to the inferior oblique muscle. Between this and the sixth nerve (8) is

seen the branch which supplies the inferior rectus; its branch to the ophthalmic ganglion is

seen proceeding from the upper side of the trunk of the nerve, at the bottom of the orbit.

15. Fourth nerve. 16. Trunk of the fifth nerve. 17. Gasserian ganglion. 18. Ophthalmic

nerve. 19. Superior maxillary nerve. 20. Inferior maxillary nerve. 21. Frontal nerve.

22. Its division into branches to supply the integument of the forehead. 23. Lachrymal

nerve. 24. Nasal nerve; the small nerve seen in the bifurcation of the nasal and frontal, is

one of the branches of the upper division of the third nerve. 25. Nasal nerve passing over

the internal rectus muscle to the anterior ethmoidal foramen. 26. Infra-trochlear nerve.

27. A long ciliary branch of the nasal; another long ciliary branch is seen preceding from

the lower aspect of the nerve. 28. Long root of the ophthalmic ganglion, proceeding from

the nasal nerve, and receiving the sympathetic root which joins it at an acute angle.

29. Ophthalmic ganglion, giving off from its fore-part, the short ciliary nerves. 30. Globe

of the eye.

opening by the side of the crista galli, and descends into the nose, where it

divides into an internal and external branch. The internal branch is distributed

to the mucous membrane ; the external branch, passing outwards between the

nasal bone and cartilage, supplies the integument of the exterior of the nose as

tar as its tip.

The Branches of the nasal nerve are, ganglionic, ciliary, and infra-trochlear.

The ganglionic branch, about half an inch in length and of small size, enters

the upper angle of the ophthalmic ganglion, and constitutes its superior or long

root.

The long ciliary branches are two or three filaments given off from the nerve

as it crosses the optic nerve. They pierce the sclerotic coat near the short

ciliary nerves, and passing through the globe of the eye between the sclerotic

and choroid, are distributed to the iris.

The infra-trochlear branch is given off close to the anterior ethmoidal fora-

men. It passes forwards along the upper border of the internal rectus to the

41
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inner ancle of the eye, where it communicates with the supra-trochlear nerve,

and is disti'ibuted to the lachrymal sac, and inner angle of the orbit.

The Superior maxillary nerve, larger than the preceding, is the nerve
of sensation of the teeth of the upper jaw, the hard and soft palate, tonsils,

antrum maxillare, and muscles and integument of the lower eyelid, cheek, and
upper lip. Proceeding from the middle of the Grasserian ganglion, it passes

forwards through the foramen rotundum, crosses the spheno-maxillary fossa, and
enters the canal in the floor of the orbit, along which it runs to the infraorbital

foramen. Emerging on the face, beneath the levator labii superioris muscle, it

divides into a number of branches, which form a plexus with the facial nerve.

The Branches of the superior maxillary nerve are divisible into three groups

:

namely, those given off in the spheno-maxillary fossa; those given off in the

infraorbital canal ; and those given off on the face. They may be thus

arranged

:

Lwe,J:^ A
r Orbital, or temporo-malar,

ojjU,^rPc^^,4> Spheno-maxillary fossa, -| Spheno-palatine,

^a^- BcJl-1
(Middl'e'de'^ter^"^. ^S^ Infraorbital canal, . | ^^^J^^ '^^^^

cJL\..a^^tl n .T, ^ (Muscular,-c^
r

0"t^«^^<^^'
' • •

I Cutaneous.

The Orbital or femporo-malar hravch enters the orbit through the spheno-
maxillary fissure, and divides into two branches, temporal and malar; the tem-

poral branch ascends along the outer wall of the orbit, and after receiving a

branch from the lachrymal nerve, passes through a canal in the malar bone, and
enters the temporal fossa; it then pierces the temporal muscle and fascia, and
is distributed to the integument of the temple and side of the forehead, commu-
nicating with the facial and anterior temporal nerve. In the temporal fossa it

communicates with the deep temporal nerves. The malar, or inferior branch
(subcutaneus malge) takes its course along the lower angle of the outer wall of

the orbit, and emerges on the cheek through an opening in the malar bone,

passing between the fibres of the orbicularis palpebrarum muscle. It communi-
cates with branches of the infraorbital and facial nerve.

The Spheno-palatine branches, two in number, pass downwards to the spheno-
palatine or Meckel's ganglion.

The Posterior dental branches, two in member, pass downwards upon the tuber-

osity of the superior maxillary bone, where one enters a canal in the bone, and
is distributed to the molar teeth and lining membrane of the antrum, and com-
municates with the anterior dental nerve ; while the other, lying externally to

the bone, is distributed to the gums and buccinator muscle.

The Middle and anterior dental branches descend to the corresponding teeth

and gums; the former beneath the lining membrane of the antrum, the latter

through distinct canals in the walls of the bone. Previously to their distribu-

tion, the dental nerves form a plexus (superior maxillary plexus) in the outer

wall of the superior maxillary bone immediately above the alveolus. From this

plexus filaments are given off which supply the pulps of the teeth, gums, mucous
membrane of the floor of the nares, and palate. Some gangliform bodies have
been described in connexion with this plexus, one being placed over the cajiine,

another over the second molar tooth.

The Muscidar and cutaneous branches are the terminating filaments of the

nerve; they supply the muscles, integument, and mucous membrane of the

lower eyelid, cheek, nose, and upper lip, and form a plexus by their communica-
tions with the facial nerve.
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The Inferior maxillary nerve is a nerve both of sensation and motion,

and is distributed to the teeth and gums of the lower jaw, to the tongue, which

[Fig. 264.

The distribution of the trifacial or fifth

PAIR. — 1. Orbit. 2. Antram of Highmore. 3.

Tongue. 4. Lower maxilla. 5. Root of 6th pair

forming the ganglion of Gasser. 6. 1st branch,

Ophthalmic. 7. 2d branch, Superior maxillary. 8.

3d branch, Inferior maxillary. 9. Frontal branch,

dividing into external and internal frontal at 14.

10. Lachrymal branch, dividing before entering the

lachrymal gland. 11. Nasal branch. Just under

the figure is the long root of the lenticular or ciliary

ganglion, and a few of the ciliary nerves. 12.

Internal nasal, disappearing through the anterior

ethmoida.l foramen. 13. External nasal. 14. Ex-
ternal and internal frontal. 15. Superior maxillary

nerve. 16-. Posterior dental branches, 17. Middle

dental branch. 18. Anterior dental branch. 19.

Terminating branches of superior maxillary, called

labial and palpebral. 20. Orbital or temporo-malar

branch. 21. Pterygoid branch, or Vidian nerve, from

Meckel's ganglion. 22. Five anterior branches of

inferior maxillary nerve, being nerves of motion,

and called masseteric, temporal, pterygoid and buc-

cal. 23. Gustatory branch joined at an acute angle

by the chorda tympani. 24. Inferior dental nervo

terminating in, 25. Mental branches. 26. Auriculo-

temporal nerve. 27. Auricular branches. 28. Mylo-

hyoid branch.]

It supph"es with the sense of taste, to the integument of the temple, external ear,

lower part of the face and lower lip, and to the muscles of mastication. It pro-

ceeds from the inferior angle of the Gasserian ganglion, is the largest of the

three divisions of the fifth nerve, and is increased in size bj the anterior or

motor root, which, passing behind the ganglion, unites with the inferior maxil-

lary as it escapes through the foramen ovale. Emerging at the foramen ovale

the nerve divides into two trunks, external and internal, separated from each

other by the external pterygoid muscle.

The External division, into which may be traced nearly the whole of the

motor root, immediately separates into five or six branches, distributed to the

muscles of the temporo-maxillary region ; they are, masseteric, temporal, buccal,

internal pterygoid, and external pterygoid.

The Masseteric hranch passing over the external pterygoid muscle, and behind

the tendon of the temporal, crosses the sigmoid notch with the masseteric artery

to the masseter muscle. It sends a small branch to the temporal muscle, and a

filament to the temporo-maxillary articulation.

The Deep temporal branches, two in number, anterior and posterior, pass

between the upper border of the external pterygoid muscle and the temporal

bone to the temporal muscle. Two or three filaments from these nerves pierce

the temporal fascia, and communicate with the lachrymal, subcutaneus malse,

superficial temporal, and facial nerve.

G'he Buccal bra7ich is of large size, and pierces the lower fibres of the external

pterygoid muscle at its anterior part. It sends a branch to the external ptery-

goid muscle, and is distributed to the buccinator, and mucous membrane and

integument of the cheek, communicating with the facial nerve.

The Internalpterygoid hranch is a long and slender nerve which passes in-

wards to the internal pterygoid muscle, and gives filaments in its course to the

«
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tensor palati and tensor tympani. This nerve is remarkable for its connexion

with the otic ganglion, to which it is closely adherent.

The Externalpterygoid branch is commonly derived from the buccal nerve.

The Internal division of the inferior maxillary nerve splits into three

branches

—

Auriculo-temporal, Inferior dental, Gustatory.

The Auriculo-temporal nerve originates by two roots, between which the

arteria meningea media takes its course, and passes directly backwards behind
the articulation of the lower jaw. It then ascends between that articulation and
the meatus auris, and, escaping from beneath the parotid gland, divides into two
temporal branches. While behind the temporo-maxillary articulation, it forms

a kind of plexus, and sends off several branches.

Its branches are, a small branch to the temporo-maxillary articulation ; two
or three to the parotid gland; two to the meatus auris, which enter the canal

between the fibro-cartilage and processus auditorius ; two auricular branches to

the pinna; a communicating branch to the otic ganglion ; two communicating
branches to the facial nerve, and the temporal branches.

The auricular branches, superior and inferior, are distributed to the pinna

above and below the meatus. The inferior branch communicates with the

sympathetic.

The branches which communicate with, the facial nerve embrace the external

carotid artery in their course.

The temporal branches are anterior and posterior; the anterior accompanies
the anterior temporal artery, and supplies the integument of the temporal region,

communicating with branches of the facial, supraorbital, subcutaneus malas

and lachrymal nerve; the posterior is distributed to the upper part of the

pinna, attrahens aurem muscle, and integument of the posterior part of the

temple.

The Inferior dental nerve, the largest of the three branches of the inter-

nal division of the inferior maxillary, passes downwards with the inferior dental

artery, at first between the two pterygoid muscles, then between the internal

lateral ligament and ramus of the lower jaw, to the dental foramen, next it runs

along the canal in the inferior maxillary bone, distributing branches (inferior

maxillary plexus) to the teeth and gums, and divides into two terminal branches,

incisive and mental.

The branches of the inferior dental nerve, besides those given to the teeth,

are the mylo-hyoidean and the two terminal branches.

The Mylo-hyoidean branch leaves the nerve just as it is about to enter the
dental foramen; it then pierces the insertion of the internal lateral ligament, and
descends along a groove in the bone to the inferior surface of the mylo-hyoid
muscle, to which, and to the anterior belly of the digastricus, it is distributed.

The Incisive branch is continued forwards to the symphysis of the jaw, to

supply the incisor teeth.

The Mental or labial branch emerges from the jaw at the mental foramen,

beneath the depressor anguli oris, and divides into branches which supply the

muscles and integument of the lower lip and chin, and communicate with the

facial nerve.

The G-ustatory nerve descends between the two pterygoid muscles, and
makes a gentle curve forwards to the side of the tongue, along which it takes

its course to the tip. On the side of the tongue it is flattened, and gives off

numerous branches, which are distributed to the mucous membrane and papillas

In the upper part of its course the gustatory nerve lies between the externa)
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pterygoid muscle and the pharynx, next between the two pterygoid muscles,

then between the internal pterygoid and ramus of the jaw, and between the

stylo-glossus muscle and the submaxillary gland; lastly, it runs along the side

of the tongue, resting against the hyo-glossus muscle and crossing the duct of

the submaxillary gland, and is covered in by the mylo-hyoideus and mucous
membrane.

The gustatory nerve, while between the pterygoid muscles, often receives a

communicating branch from the inferior dental; lower down it is joined at an
acute angle by the chorda tympani, a small nerve which, arising from the facial

in the aquseductus Fallopii, crosses the tympanum, and escapes from that cavity

through the fissura Glaseri. Having joined the gustatory nerve, the chorda

tympani is continued downwards in its sheath to the submaxillary ganglion.

One or two branches are given by the gustatory nerve to the submaxillary

ganglion.

On the hyo-glossus muscle several branches of communication join with

branches of the hypoglossal nerve, and others are sent to the sublingual gland,

Wharton's duct, and mucous membrane of the mouth and gums.

Sixth pair. Abducentes.— The abducens nerve, about half the size of

the motor oculi, arises by several filaments from the upper constricted part of

the corpus pyramidale, and by a few fibres from the pons Varolii. Proceeding

forwards from this origin, it lies parallel with the basilar artery, and, piercing

the dura mater on the clivus Blumenbachii of the sphenoid bone, ascends be-

tween the two layers of that membrane to the cavernous sinus. It then runs

forwards through the sinus below the level of the other nerves, and resting

against the internal carotid artery, to the sphenoidal fissure. Entering the orbit

through the sphenoidal fissure it passes between the two heads of the external

rectus, and is distributed to that muscle. At the sphenoidal fissure it lies upon
the ophthalmic vein, from which it is separated by a lamina of dura mater

;

and in the cavernous sinus is joined by several filaments from the carotid

plexus.

Mayo traced the deep origin of this nerve between the fasciculi of the corpora

pyramidalia to the posterior part of the medulla oblongata; and it appears to

arise from the gray substance of the fourth ventricle.

Seventh pair. — The seventh pair of nerves, of Willis, consists of two

nervous cords which lie side by side on the posterior border of the crus cerebelli.

The smaller and most internal of these, and at the same time the most dense in

texture, is the facial nerve or portio dura. The external nerve, which is soft

and pulpy, and often grooved by contact with the preceding, is the auditory

nerve or portio mollis.'

Facial nerve; portio dura; seventh pair of Soemmering. — The facial

nerve, the motor nerve of the face, arises from the upper part of the groove

between the corpus olivare and corpus restiforme close to, and by a few fibres

from, the pons Varolii; its deep origin being traced through the corpus resti-

forme to the side of the floor of the fourth ventricle. The nerve passes forwards,

resting on the crus cerebelli, and comes into relation with the auditory nerve, with

which it enters the meatus auditorius internus, lying at first to the inner side of,

and then upon that nerve. At the bottom of the meatus, the facial nerve enters

' A third nerve of small size, portio intermedia of Wrisberg, is brought into view by sepa-

rating these two cords. The researches of Morganti render it probable that the portio

intermedia is connected, at its origin in the corpus restiforme, with the auditory nerve

,

that it is the posterior or sensitive root of the facial ; that the intumesceutia gangliformis

of the facial is the ganglion of this root; that it bestows the principal part of the sensitive

function on the facial ; and that the chorda tympani is partly derived from the intumes

centia gangliformis.
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the aqUcTeduetus Fallopii, and takes its course forwards to the hiatus Fallopii, iu

the anterior wall of the petrous bone, where it forms a gangliform swelling (intu-

niescentia gangliformis, ganglion geniculare), and receives the petrosal branch
of the Vidian nerve. It then curves backwards towards the tympanum, and
descends in the inner wall of that cavity to the stylo-mastoid foramen. Emerg-
ing at the stylo-mastoid foramen, it passes forwards within the parotid gland,

crossing the external carotid artery, to the ramus of the lower jaw, were it splits

into two trunks, temporo-facial and cervico-facial. These trunks divide into

numerous branches, which escape from the anterior border of the parotid gland,

and are distributed in a radiated manner over the side of the face, from the

temple to below the lower jaw ; on the masseter muscle the branches communi-
cate and form loops, and the whole arrangement over the side of the face has

been termed pes ansermus.

In the meatus auditorius, the facial nerve communicates with the auditory

nerve by one or two filaments; the intumescentia gangliformis receives the

nervus petrosus superficialis major and minor, and sends a twig back to the audi-

tory nerve;, behind the tympanum, the nerve receives one or two twigs from
the auricular branch of the pneumogastric; at its exit from the stylo-mastoid

foramen it receives a twig from the glosso-pharyngeal, and in the parotid gland
one or two large branches from the auriculo-temporal nerve. Besides these, the

facial nerve has numerous peripheral communications, with the branches of the

fifth nerve on the face, with the cervical nerves in the parotid gland and on the

neck, and with the sympathetic. The numerous communications of the facial

nerve have obtained for it the designation of nervus sympatheticus minor.

The BrancJies of the facial nerve are—

Within the aquasductus Fallopii . . . i /-i7 i ^^^
( vJhorda tympani.

After emerging at the stylo-mastoid i o^ i i -j
'

n ^ ^ -^
< btylo-hyoid,

foramen ) -rw- ^

[^ Uigastric.

On the face |
Teiuporo-facial,

( Lervico-iacial.

The Tympanic branch is a small filament given off by the facial while in the

petrous bone, and distributed to the stapedius muscle.

The Chorda fymjjani quits the facial immediately above the stylo-mastoid

foramen, and ascends by a distinct canal to the upper part of the posterior wall

of the tympanum, where it enters that cavity through an opening situated

between the base of the pyramid and the attachment of the membrana tympani,

and becomes .invested by mucous membrane. It then crosses the tympanum
between the handle of the malleus and long process of the incus to its anterior

inferior angle, and escapes through an opening in the fissura Glaseri, to join the

gustatory nerve at an acute angle between the two pterygoid muscles. Inclosed

in the sheath of the gustatory nerve, it descends to the submaxillary gland,

where it enters the submaxillary ganglion.

The Posterior auricular branch ascends behind the ear, between the meatus
and mastoid process, and divides into an anterior or auricular, and a posterior

or occipital, branch. The auricular branch receives a filament of communica
tion from the auricular branch of the pneumogastric nerve, and distributes fila-

ments to the retrahens aurem muscle and pinna. The occipital branch com-
municates with the auricularis magnus and occipitalis minor, and is distributed

to the occipital portion of the occipito-frontalis.

The Stylo-hyoid branch is distributed to the stylo-hyoid muscle, and OQinmu
nicates with the sympathetic plexus of the external carotid artery

27
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The Digastric hranch supplies the posterior belly of the difrastricus muscle,

and communicates with the glosso-pharyngeal and pneumogastric nerve.

Fig. 26.5.

Distribution of the facial kervb
and branches of the cervical plexus.

1. Facial nerve, escaping from the stylo-

mastoid foramen, and crossing the ramus

of the lower jaw : the parotid gland has

been removed in order to see the nerve

distinctly. 2. Posterior auricular branch
;

the digastric and stylo-hyoid twigs are

seen near the origin of this branch.

3. Temporal branches, communicating

with (4) branches of the supraorbital

nerve. 5. Infraorbital branches, com-

municating with (6) the infraorbital nerve.

7. Supra-ma.xillary branches, communi-

cating with (S) the mental nerve. 9. Infra-

masillary branches communicating with

(10) the superficialis colli nerve, and

forming a plexus (11) over the submaxil-

lary gland. The distribution of the

branches of the facial in a radiated di-

rection over the side of the face svnd

their looped communications constitute

the pes anserinus. 12. Auricularis mag-

nus nerve, one of the ascending branches'

of the cervical plexus. 13. Occipitalis

minor ascending along the posterior bor-

der of the sterno mastoid. 14. Superficial

and deep descending branches of the cer-

vical plexus. 15. Spinal accessory nerve,

giving oiF a branch to the external surface

of the trapezius muscle. 16. Occipitalis

major nerve, the posterior branch of the

second cervical.

The Temporo-facial division, while in the parotid gland, sends a branch

of communication along the carotid artery to the auriculo-temporal nerve, and
divides into temporal, malar, and infraorbital branches.

The Temporal branches ascending upon the temporal region supply the attra-

hens aurem, occipito-frontalis, and orbicularis palpebrarum ; and communicate
with the supraorbital nerve and temporal branch of the superior maxillary.

The Malar branches cross the malar bone to the outer angle of the eye, and
supply the orbicularis palpebrarum, corrugator supercilii, and eyelids. They
communicate with the subcutaneus malte branch of the superior maxillary nerve,

and with branches of the ophthalmic nerve in the eyelids.

The Infraorbital branches cross the raasseter muscle, and are distributed to

the buccinator, elevator muscles of the upper lip and orbicularis oris. They
communicate with the terminal branches of the infraorbital nerve, infra-trochlear

and nasal nerve. Two or more of these branches are found by the side of

Stenon's duct.

The Cervico-pacial division, smaller than the temporo-facial, communi-
cates in the parotid gland with the auricularis magnus nerve, and divides into

branches which admit of arrangement into three sets; buccal, supra-maxillary,

and infra-maxillary.

The Buccal branches pass forwards across the masseter muscle towards the

mouth, and distribute branches to the orbicularis oris and buccinator. They

m
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ootnmunicate with branches of the temporo-facial, and with the buccal branch

of the inferior uiaxiHary nerve.

The Supro-maxiUaiy branches are destined to the muscles of the lower lip,

and take their course along the body of the lower jaw. Beneath the depressor

iinguli oris, they have a plexiform communication with the inferior dental nerve.

The Infra-maxillary branches (subcutanei colli) take their course below the

lower jaw, pierce the deep cervical fascia, and are distributed to the platysnia;

wmmunicating with the superficialis colli nerve.

[Fig. 266.

Auditory nerve; portio mollis; eighth pair of Soemmering.—The audi

tory nerve takes its origin in the lineae

transversje (strige medullares) of the an-

terior wall or floor of the fourth ventri-

cle, and winds around the corpus resti-

forme, from which it receives fibres, to

the posterior border of the crus cerebelli.

It then passes forwards on the crus cere-

belli in company with the facial nerve,

which lies in a groove on its superior

surface, enters the meatus auditorius in-

ternus, and at the bottom of the meatus
divides into two branches, cochlear and
vestibular. The auditory nerve is soft

and pulpy in texture, and receives in

the meatus auditorius several filaments

from the facial nerve.
Origin and distribution of the porho

MOLLIS of tbe seventh pair, or auditory

nerve. 1. The medulla oblongata. 2. The

pons Varolii. 3 and 4. The crura cerebelli

of the right side. 5. Eighth pair. 6. Ninth

pair. 7. The auditory nerve distributed to

the labyrinth. 8. The sixth pair. 9. The

portio dura of the seventh pair. 10. The

fourth pair. 11. The third pair.]

Eighth pair of Willis ; ninth, tenth,

and eleventh pairs of Soemmering; con-

sists of three nerves, glosso-pharyngeal,

pneumogastric, and spinal accessory.

Glosso-pharyngeal nerve.— The
glosso-pharyngeal nerve, as its name
implies, is the nerve of sensation of the

mucous membrane of the tongue and pharynx, but it also gives branches to some

of the muscles of these organs. It arises by five or six filaments from the groove

between the corpus olivare and restiforine, or rather from the anterior border of

the latter, and escapes from the skull at the innermost extremity of the jugular

foramen through a distinct opening in the dura mater, lying anteriorly to the

sheath of the pneumogastric and spinal accessory nerve, and internally to the

jugular vein. It then passes forwards between the jugular vein and internal

carotid artery, and crosses the artery to reach the posterior border of the stylo-

pharyngeus. Following the posterior border of this muscle for a short distance,

it next passes across it and the middle constrictor and behind the hyo-glossus

muscle, to be distributed to the mucous membrane of the tongue, pharynx, and

tonsil.

While in the jugular fossa, the nerve presents two gangliform swellings ; one

superior, the ganglion jugulare (Miiller), of small size, and involving only the

posterior fibres of the nerve ; the other inferior, nearly half an inch below the

preceding, of larger size, and occupying the whole diameter of the nerve, the

ganglion petrosum or ganglion of Andersch.'

The fibres of origin of this nerve may be traced through the fasciculi of

the corpus restiforme to the gray substance of the floor of the fourth ven-

tricle.

1 Charles Samuel Andersch. " Tractatus Anatomico-Pliysiologicus de Nervis corporis

Humani Aliquibus, 1797."
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The branches of the glosso-pharyngeal nerve are branches of communicatio'o

and branches of distribution.

The Branches of communication proceed chiefly from the ganglion of An-
dersch

J
they are, one to join the auricular branch of the pneumogastric ; one

to the ganglion of the pneumogastric; one to the superior cervical ganglion of

the sympathetic ] and one, which arises below the ganglion and pierces the

posterior belly of the digastricus muscle, to join the facial nerve.

The Branches of distribution are—
Tympanic, Pharyngeal,

Carotid, Tonsillitic,

Muscular, Lingual.

The Tympanic branch (Jacobson's nerve) proceeds from the ganglion of

Andersch, or from the trunk of the nerve immediately above the ganglion; it

enters a small bony canal in the jugular fossa (page 66), and divides into six

branches, which are distributed on the inner wall of the tympanum, and estab-

lish a plexiform communication (tympanic plexus) with the sympathetic and

fifth pair of nerves. The branches of distribution supply the fenestra rotunda,

fenestra ovalis, and Eustachian tube; those of communication join the carotid

plexus in the carotid canal, the petrosal branch of the Vidian nerve, and the

otic ganglion.

The Carotid branches are several filaments which follow the trunk of the

internal carotid artery, and communicate with the nervi molles of the sympa-
thetic.

The Miiscular branch divides into filaments, which are distributed to the .pos-

terior belly of the digastricus, stylo-hyoideus, stylo-pharyngeus, and constrictor

muscles.

The Pharyngeal branches are two or three filaments which are distributed to

the pharynx and unite with the pharyngeal branches of the pneumogastric and
sympathetic nerve to form t\i.Q pharyngeal plexus.

The Tonsillitic branches proceed from the glosso-pharyngeal nerve, near its

termination ; they form a plexus (circulus tonsillaris) around the base of the

tonsil, from which numerous filaments are given off to the mucous membrane
of the fauces and soft palate. These filaments communicate with the descend-

ing palatine branches of Meckel's ganglion.

The Lingual branches enter the substance of the tongue beneath the hyo-

glossus and stylo-glossus muscle, and are distributed to the mucous membrane
of the side and base of the tongue, and to the epiglottis and fauces.

Pneumogastric or Vagus nerve
;
par vagum ; tenth pair of Soemmering.

—The pneumogastric is the nerve of the respiratory organs and upper part of

the alimentary canal, supplying bi'anches to the larynx, trachea, lungs, pharynx,

oesophagus, and stomach, and also giving branches to the heart. It arises by
ten or fifteen filaments from the groove between the corpus olivare and corpus

restiforme, or rather from the anterior border of the latter, immediately below

the glosso-pharyngeal, and passes out of the skull through the inner extremity

of the jugular foramen, inclosed in a sheath of dura mater common to it and

the spinal accessory. The nerve then takes its course down the side of the

neck, lying at first between the internal jugular vein and internal carotid artery,

and lower down behind and between that vein and the common carotid artery,

and inclosed in the same sheath. At the root of the neck the course of the

nerve on the two sides is different. The right nerve enters the chest by passing

between the subclavian artery and vein, and descends by the side of the trachea

to the posterior part of the root of the right lung; it then proceeds as a double

cord along the posterior aspect of the oesophagus to the corresponding side of

the stomach ; the two cords reuniting at the lower part of the oesophagus. The

Jl
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hft nerve enters the chest between the left common carotid and subclavian

artery lying behind the left vena innominata; it then crosses the arch of the

aorta, and reaches the posterior part of the root of the left lung, whence it de-

scends, by one or two cords, along the anterior aspect of the oesophagus to the

front part of the stomach.

In the jugular foramen, the pneumogastric nerve presents a small round

ganglion, the superior ovjugular yanylion; and immediately at its exit a gang-

liform swelling, nearly an inch in length, the inferior ganglion (plexus gangli-

formis).

The fibres of origin of the pneumogastric nerve, like those of the glosso-

pharyngeal, may be traced through the fasciculi of the corpus restiforme to the

gray substance of the floor of the fourth ventricle.

The branches of the pneumogastric nerve are branches of communication and

branches of distribution.

The Branches of communication proceed from the ganglia: from the su-

perior ganglion one or two branches pass to the spinal accessory; one or two

to the superior ganglion of the sympathetic ; and one to the inferior gang-

lion of the glosso-pharyngeal. From the inferior ganglion there pass off

branches to the hypoglossal ; branches to the superior- cervical ganglion of

the sympathetic, and branches to the loop between the first and second cervical

nerve.

The Branches of distribution are—

Auricular,

Pharyngeal,

Superior laryngeal,

Cardiac,

Inferior or recurrent laryngeal,

Pulmonary anterior.

Pulmonary posterior,

Oesophageal,

Gastric.

The Auricular nerve is given off from the lower part of the jugular ganglion,

or from the trunk of the nerve immediately below it, and receives immediately

after its origin a small branch of communication from the glosso-pharyngeal.

It then passes outwards behind the jugular vein, and at the outer side of that

vessel enters a small canal (page 67), in the petrous portion of the temporal

bone near the stylo-mastoid foramen. Guided by that canal it reaches the de-

scending part of the aquasductus Fallopii and joins the facial nerve. In the

aquaeductus Fallopii the auricular nerve gives off two small filaments, one of

which communicates with the posterior auricular branch of the facial, while the

other is distributed to the pinna.

The Pharyngeal nerve arises from the upper part of the superior ganglion

ind crosses behind the internal carotid artery to the upper border of the middle
Constrictor, upon which it forms the pharyngeal plexus assisted by branches

Ifrom the glosso-pharyngeal, superior laryngeal, and sympathetic. The pharyn-

geal plexus is distributed to the muscles and mucous membrane of the pharynx.

The Superior laryngeal nerve arises from the inferior ganglion and descends

)ehind the internal carotid artery to the opening in the thyro-hyoidean mem-
jferane, through which it passes with the superior laryngeal artery, and is dis-

ributed to the mucous membrane of the larynx and arytenoideus muscle. On
the latter, and behind the cricoid cartilage, it communicates with the recurrent

laryngeal nerve. Behind the internal carotid it gives off the external laryngeal

branch, which sends a twig to the pharyngeal plexus, and then descends to

supply the inferior constrictor, crico-thyroid muscle and thyroid gland. This

branch communicates inferiorly with the recurrent laryngeal and sympathetic

nerve.

The Cardiac branches^ two or three in number, arise from the upper and
lower part of the cervical portion of the nerve. Those from above communicate
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Origin and distribution op the glosso-

pharyngeal, PNEUMOGASTRIC, AND SPINAL

ACCESSORY NERVE. ] , 3, 4. Medulla oblon-

gata. 1. Corpus pyramidale. 3. Corpus

olivare. 4. Corpus restiforme. 2. Pons Va-

rolii. 5. Facial nerve. 6. Origin of the

glosso-pharyngeal. 7. Ganglion of An-

derseh. 8. Trunk of the nerve. 9. Spinal

accessory nerve. 10. Superior ganglion of

the pneumogastric. 11. Inferior ganglion.

12. Trunk. 13. Pharyngeal branch forming

the pharyngeal plexus (14), assisted by a

branch from the glosso-pharyngeal (8), and

one from the superior laryngeal nerve (15).

16. Cardiac branches. 17. Recurrent laryn-

geal branch. 18. Anterior pulmonary and

cardiac branches. 19. Posterior pulmonary

branches. 20. Oesophageal plexus. 21. Gas-

Mc branches. 22. Origin of the spinal acces-

sory nerve. 23. Branch to the sterno mas-

toid muscle. 24. Branches to the trapezius.

with cardiac branches of the sympathetic.

One laroe branch {inferior cardiac^ is

given oiF just before the nerve enters the

chest; on the right this branch descends

by the side of the arteria innominata to

the deep cardiac plexus ; on the left it

passes in front of the arch of the aorta

to the superficial cardiac plexus. One or

two cardiac branches also proceed from
the thoracic portion of the right pneumo-
gastric nerve.

The Inferior laryvgeal, or recurrent

laryngeal nerve, curves around the sub-

clavian artery on the right, and the arch

of the aorta on the left side. It ascends

in the groove between the trachea and
oesophagus, and piercing the lower fibres

of the inferior constrictor muscle enters

the larynx close to the articulation of the

inferior cornu of the thyroid with the cri-

coid cartilage. It is distributed to all the

muscles of the larynx, with the exception

of the crico-thyroid, and communicates

on the arytenoideus muscle with the su-

perior laryngeal nerve. As it curves

around the subclavian artery and aorta it

gives branches (cardiac) to the heart and
root of the lungs; and as it ascends the

neck it distributes filaments to the oeso-

phagus and trachea, and communicates

with the external laryngeal nerve and
sjanpathetic.

The Anterior pulmonary branches, two
or three in number, are distributed upon
the anterior aspect of the root of the

lungs, forming, with branches from the

cardiac plexuses, the anterior pulmonary
plexus.

The Posterior pulmonary branches,

more numerous and larger than the ante-

rior, are distributed on the posterior aspect

of the root of the lungs; they are joined

by filaments from the third and fourth

thoracic ganglia of the sympathetic, and

form the posterior pulmonary plexus.

(Esophageal branches are given off by

the pneumogastric nerves above the root

of the lungs; below that point, the trunks

of the nerves, divided into several cords,

form a plexus around the oesophagus, the

right and left nerves communicating with

each other. This plexus accompanies the

oesophagus to the stomach, and is the

cesophageal plexus (plexus gulas).

The Gastric branches are the terminal

filaments of the pneumogastric nerves;

they are spread out upon the anterior and

A
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posterior surface of the stomach, and are likewise distributed to the omentum,

spleen, pancreas, liver, and gall-bladder. The branches of the anterior aspect

of the stomach proceed from the left nerve and communicate with the hepatic

plexus in the lesser omentum • those of the posterior aspect are dei-ived from

the right nerve and communicate with the solar plexus.

Spinal accessory nerve; eleventh pair of Soemmering.— The spinal

accessory, a nerve of motion, arises by several filaments from the side of the

spinal cord as low down as the fifth or sixth cervical nerve, and ascends behind

the ligamentum dentatum, and between the anterior and posterior roots of the

spinal nerves, to the foramen lacerum posterius. It communicates in its course

with the posterior root of the first cervical nerve, and, entering the foramen

lacerum, becomes applied against the posterior aspect of the superior ganglion

of the pneumogastric, being contained in the same sheath of dura mater. The
nerve then passes outwards and downwards, behind and sometimes in front of

the internal jugular vein, to the upper and under part of the sterno-mastoid,

pierces that muscle obliquely, and descends across the posterior triangle of the

neck to the under surface of the trapezius to which it is distributed, its branches

being continued downwards to near the lower border of the muscle.

The Branches of communication of the spinal accessory are one or two small

branches from the superior ganglion of the pneumogastric, and a large branch

which joins the pneumogastric between the two ganglia.

Its Branches of distrihution are muscular branches to the sterno-mastoid and
trapezius. In the substance of the sterno-mastoid it communicates with branches

of the cervical plexus, and in the posterior triangular space with the third and
fourth cervical nerve.

The pneumogastric and spinal accessory nerve together (nervus vagus cum
accessorio) resemble a spinal nerve, of which the former with its ganglion is the

posterior and sensitive root, the latter the anterior and motor root. The deep
origin of the spinal accessory may be traced into the gray substance of the floor

of the fourth ventricle.

Ninth pair of Willis; twelfth pair of Soemmering. Hypoglossal
nerve; lingual.— The hypoglossal is a nerve of motion, distributed to all the

muscles of the tongue, most of those attached to the os hyoides, and the sterno-

thyroid. It arises from the groove between the corpus pyramidale and corpus
olivare by ten or fifteen filaments, which are collected into two bundles, and
escape from the cranium through the anterior condyloid foramen. At its exit

from the cranium, the nerve lies behind the internal carotid artery and internal

jugular vein, then passing forwards between the artery and vein it descends to

a point parallel with the angle of the lower jaw. It next curves forwards
around the occipital artery, with which it forms a loop, and crossing the external

carotid and lower part of the hyo-glossus muscle to the genio-hyo-glossus, sends
filaments onwards with the anterior fibres of that muscle as far as the tip of the

tongue. While resting on the hyo-glossus muscle it is flattened, and beneath
the mylo-hyoideus communicates with the gustatory nerve.

At its origin, the hypoglossal nerve sometimes communicates with the poste-

rior root of the first cervical nerve. Its deep origin may he traced to one of
the nuclei of gray substance, in the floor of the fourth ventricle, where it decus-

fcates with its fellow of the opposite side.

The branches of the hypoglossal nerve are branches of communication and
branches of distribution.

The Branches of communication of the hypoglossal nerve are, several to the

pneumogastric, with which nerve it is closely united; one or two with the sup(;-
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rlor cervical ganglion of the sympathetic ; and one or two with the loop between

the first and second cervical nerve.

The Branches of distribution are—
Descendens noni. Thyro-hjoidean, Muscular.

The Descendens noni is a long and slender nerve, which quits the hypoglossal

just as it is about to form its arch around the occipital artery, and descends ou

Fig. 268.

Anatomy of the side of the neck, showing the nerves of the tongue. 1. Fragmeo'

of the temporal bone containing tlie meatus auditorius externus, mastoid, and styloid pro-

cess. 2. Stylo-hyoid muscle. 3. Stylo-glossus. 4. Stylo-pharyngeus. 6. Tongue. 6, 18.

Hyo-glossus muscle ; its two portions. 7. Genio-hyo-glossus. 8. Genio-hyoideus ; botia

arise from the inner surface of the symphysis of the lower jaw. 9. Sterno-hyoid muscle.

10. Sterno-thyroid. 11. Thyro-hyoid, upon which the thyro-hyoidean branch of the hypo-

glossal nerve is seen ramifying. 12. Omo-hj'oid crossing the common carotid artery (13),

and internal jugular vein (14). 15. External carotid giving off its branches. 16. Internal

carotid. 17. Gustatory nerve giving a branch to the submaxillary ganglion (18), and com-

municating a little further on with the hypoglossal nerve. 19. Submaxillary, or Wharton's

duct, passing forwards to the sublingual gland. The submaxillary ganglion is the small

round body between figures 18 and 19. 20. Glosso-pharyngeal nerve, passing in behind

the hj'o-glossus muscle. 21. Hypoglossal nerve curving around the occipital artery. 22.

Descendens noni nerve, forming a loop with (23) the communicans noni, which is seen

arising by filaments from the upper cervical nerves. 24. Pneumogastric nerve, emerging

from between the internal jugular vein and common carotid artery, and entering the chest.

25. Facial nerve, emerging from the stylo-mastoid foramen and crossing the external

carotid artery.

the sheath of the carotid vessels. Just below the middle of the neck it forms a

loop with a long branch (communicans noni) derived fronl the second and third

cervical nerve. From the convexity of this loop branches are sent to the sterno-

hyoideus, sterno-thyroideus, and both bellies of the omo-hyoideus ; sometimes

also a twig is given oflF to the cardiac plexus, and occasionally one to the phrenic

nerve. If the descendens noni be traced to its origin, it will be found to be

?omposed of a branch from the hypoglossal, an.d one from the first and second
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cer-vical nerve; occasionally it receives also a filament from the pneumo-
gastric.

The Thyro-Jiyoidean nerve is a small branch, distributed to the thyro-hyoideus

muscle. It is given off by the trunk of the hypoglossal near the posterior border

of the hyo-glossus, and descends obliquely over the great cornu of the os

hyoides.

The Muscular hranchei> are given off where the nerve is covered in by the

mylo-hyoideus muscle, and rests on the hyo-glossus ; several large branches take

their course across the fibres of the genio-hyo-glossus to reach the substance of

the tongue. Moreover, on the hyo-glossus muscle, the branches of the hypo-

glossal nerve communicate with those of the gustatory nerve.

SPINAL NERVES.

There are thirty-one pairs of spinal nerves, each arising by two roots, an

aiiterior or motor root, and a posterior or sensitive root.

The anterior roots proceed from the anterior lateral sulcus, which marks the

division of the anterior from the middle column of the spinal cord, and
gradually approach towards the anterior median fissure as they descend.

The posterior roots, more regular than the anterior, proceed from the posterior

lateral sulcus; they are larger, and the filaments of origin more numerous than

Part op the cervical portion of the spinal cord,

VIEWED ON ITS POSTERIOR ASPECT; showing its mem-
branes and the posterior roots of the spinal nerves.

I, 1. Posterior median fissure. 2, 2. Posterior roots of

the cervical nerves ; on the opposite side the correspond-

ing roots are cut through near their origin. 3, 3, Mem-
brana dentata. 4. Nervus accessorius, ascending between

the posterior roots and membrana dentata; on the oppo-.

site side this nerve has been removed. 5, 5. Dura mater.

6, 6. Openings in the dura mater for the passage of the

roots of the nerve. 7, 7. Ganglia on the posterior roots

of the spinal nerves. 8. Anterior roots of the spinal

nerves. The posterior roots have been cut away in

order to show each anterior root proceeding to join the

nerve beyond the ganglion.

ithose of thd anterior roots; and in the intervertebral foramina there is a gang-

i lion on each of their roots. The first cervical nerve forms an exception to these

characters; its posterior root is smaller than the anterior; it often joins, in

whole or in part, the spinal accessory nerve, and sometimes the hypoglossal : it

has frequently no ganglion, and when the ganglion exists, it is often situated

. within the dura mater, the latter being the usual position of the ganglia of the

[last two pairs of spinal nerves.

After the formation of a ganglion, the two roots unite, and constitute a spinal

tnerve, which escapes through the intervertebral foramen, and separates into an

{anterior cord for the supply of the front aspect of the body, and a posterior

[cord for the posterior aspect. In the first cervical, last sacral, and coccygeal

I nerve this division takes place within the dura mater and in the upper four

[sacral nerves externally to that cavity, but within the sacral canal. The
[anterior cords, with the exception of the first two cervical nerves, are largei

[than the posterior ; an arrangement which is proportioned to the larger extent

^f surface they are required to supply.
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The Spinal nerves are classed as follows :
—

Cervical 8 pairs

Dorsal 12 "

Lumbar . 5 "

Sacral 5 "

Coccygeal 1 "

The cervical nerves pass off transversely from the spinal cord ; the dorsal are

oblique in direction ; the lumbar and sacral, vertical ; the latter from the large

assemblage of nerves, at the termination of the cord, called cauda equina.

The Cauda equina occupies the lower third of the spinal canal.

CERVICAL NERVES.

The cervical nerves increase in size from above downwards ; the first (sub-

occipital) passes out of the spinal canal between the occipital bone and atlas;

the second between the posterior ring of the atlas and the lamina of the axis;

and the last between the last cervical and first dorsal vertebra. Each nerve, at

its escape from the intervertebral foramen, divides into an anterior and a pos-

terior cord. The anterior cords of the four upper cervical nerves form the cer-

vical plexus ; the posterior cords, the posterior cervical plexus. The anterior

cords of the four inferior cervical together with the first dorsal form the

brachial plexus.

Anterior cervical nerves.—The anterior cord of i\iQ first cervical or sub-

occipital nerve escapes from the vertebral canal through the groove on the pos-

terior arch of the atlas, which supports the vertebral artery, lying beneath that

vessel. It descends in front of the transverse process of the atlas, sends twigs

to the rectus lateralis and rectus anticus minor, and forms an anastomotic loop

by communicating with an ascending branch of the second nerve. Branches

from this loop communicate with the pneumogastric nerve, hypoglossal nerve,

and first cervical ganglion of the sympathetic.

The anterior cord of the second cervical nerve, at its exit from the interverte-

bral foramen between the atlas and axis, gives twigs to the rectus anticus major,

scalenus medius, and levator anguli scapulae, and divides into three branches :

ascending branch, which completes the arch of communication with the first

nerve; and two descending branches, which form loops with corresponding

branches of the third nerve.

The anterior cord of the third cervical nerve, double the size of the preceding,

divides at its exit from the intervertebral foramen into several branches, some

of which are distributed to the rectus major, longus colli, and scalenus medius,

while others communicate and form loops and anastomoses with the second and

fourth nerve.

The anterior cord of i\\e fourth cervical nerve, equal in size with the preced-

ing, sends twigs to the rectus major, longus colli, and levator anguli scapulae,

communicates by anastomosis with the third, and sends a small branch down-

wards to the fifth nerve. Its principal branches pass downwards and outwards

across the posterior triangle of the neck, towards the clavicle and acromion.

The anterior cords of the fifth, sixth, seventh, and eighth cervical nerves will

be described with the brachial plexus, of which they form a part.

Cervical plexus.— The cervical plexus is constituted by the loops of com-

munication and anastomoses which take place between the anterior cords of the

iirst four cervical nerves. The plexus rests on the levator anguli scapulae, pos-



CERVICALPLEXUS. 427

toiior and middle scalenus, and splenius colli muscle, and is covered in by the

Bterno-mastoid and platysma.

The Branches of the cervical plexus [fig. 265] may be arranged into three

groups, superficial ascending, superficial descending, and deep :—

Superficial

Deep

iSuperficialis colli,

Auricularis magnus,
Occipitalis minor.

7-, J. f Acromiales,
JJescenainq, { ni •

i•^'
( Claviculares.

Communicating branches,

Communicans noni,

Muscular,

Phrenic.

\

The Snperficialis colli is formed by communicating branches from the second

and third cervical nerves; it curves around the posterior border of the sterno-

mastoid and crosses obliquely behind the external jugular vein to the anterior

border of that muscle, where it pierces the deep cervical fascia and divides into

an ascending and a descending branch.

The ascending branch passes upwards to the submaxillary region, and divides

into four or five filaments, some of which pierce the platysma myoides, and supply
the integument as high as the chin and lower part of the face ; while others

form a plexus with the infra-maxillary branches of the facial nerve beneath the
platysma. One or two filaments from this branch accompany the external juo'ular

vein.

The descending branch pierces the platysma and is distributed to the integu-

ment of the front of the neck as far downwards as the sternum.

The Auricularis magnus, the largest of the three ascending branches of the
cervical plexus, also proceeds from the second and third cervical nerve ; it

curves around the posterior border of the sterno-mas'toid, and ascends upon that

muscle, lying parallel with the external jugular vein, to the parotid gland, where
it divides into an anterior and a posterior branch.

The anterior branch is distributed to the integument over the parotid gland,

and to the gland itself, communicating with the facial nerve.

The posterior branch ascends behind the ear where it divides into auricidar
branches, supplying the pinna; and a mastoid branch which communicates with
the posterior auricular branch of the facial and is distributed to the integument
behind the ear. The auricular branches communicate with the auricular offsets

of the facial nerve, pneumogastric nerve, and occipitalis minor.

The Occipitalis m2«or arises from the second cervical nerve; it cui'ves around
the posterior border of the sterno-mastoid above the preceding, and ascends upon
that muscle, parallel with its posterior border, to the lateral and posterior aspect
of the cranium. It is distributed to the integument, to the occipital portion of
the occipito-frontalis and attollens aurem, and communicates with the occipitalis

major, auricularis magnus, and posterior auricular branch of the facial.

Superficial descending branches.— The Acromiales and Clavicidares are two
or three large nerves which proceed from the fourth cervical nerve, and pass
downwards in the posterior triangle of the neck ; they pierce the deep fascia,

and, crossing the clavicle, are distributed to the integument of the front of the
chest from the sternum to the acromion : hence their designation, claviculares

and acromiales. The most anterior of the branches is named sternal, from its

destination, and the outermost branch passes over the clavicular attachment of
the trapezius, to reach the shoulder.

Deep branches.—The communicating branches are filaments which arise from
the loop between the first and second cervical nerve, and pass inwards to com-
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municate with the sympathetic, pneumogastric, and hypoglossal nerve. Tho
first three cervical nerves send branches to the first cervical ganglion ; the fourth

sends a branch to the trunk of the sympathetic, or to the middle cervical gan-

glion. From the second cervical nerve a large branch is given off, which joinss

the spinal accessory nerve.

The Oovimunicans noni is a long and slender branch of communication be-

tween the cervical plexus and descendens noni; it is formed by filaments from

the second and third cervical nerve ; descends at the outer side of the internal

jugular vein, and forms a loop with the descendens noni over the sheath of the

carotid vessels.

The Muscular branches of the cervical plexus are distributed to the muscles

of the front of the vertebral column and side of the neck. From the loop, be-

tween the first and second nerve, branches are given to the anterior recti ; from

the second cervical nerve a branch proceeds to the sterno-mastoid ; from the

third and fourth nerve branches are distributed to the trapezius, levator anguli

scapulae, scalenus medius, and scalenus posticus. The branch to the trapezius

communicates with the spinal accessory nerve.

The Phrenic nerve (internal respiratory of Bell) is formed by the union of

filaments from the third, fourth, and fifth cervical nerve, and one from the

sympathetic. It descends to the root of the neck, resting on the scalenus anticus

muscle, crosses the first portion of the subclavian artery, and enters the chest

between it and the subclavian vein. Within the chest it passes downwards
through the middle mediastinum, lying between the pleura and pericardium,

and in front of the root of the lung, to the diaphragm j near the diaphragm it

divides into branches which pierce that muscle, and are distributed on its under

surface. Some of its filaments reach the abdomen through the openings for the

oesophagus and vena cava, and communicate with the phrenic and solar plexus,

and on the right side with the hepatic plexus. The left phrenic nerve is longer

than the right, from the inclination of the heart to the left side, and crosses the

arch of the aorta. The right nerve is situated more deeply in the upper part of

the chest than the left, and lies in contact with the right vena innominata and

superior vena cava. Both nerves cross in front of the origin of the internal

mammary artery at their entrance into the chest.

Posterior cervical nerves.— The posterior cords of the cervical nerves

issue from between the transverse processes, and divide into an internal and
external branch. The intei-nal branch is directed inwards towards the middle

of the spine, and, becoming cutaneous near the spinous processes of the verte-

brae, is then reflected outwards to supply the integument. The external branch,

smaller than the internal, is distributed to the muscles of the outer portion of

the vertebral groove.

The posterior cord of \X\e first cervical nerve (sub-occipital), larger than the

anterior, escapes from the vertebral canal through the opening for the vertebral

artery, lying posteriorly to that vessel, and emerges in the triangular space

formed by the rectus posticus major, obliquus superior, and obliquus inferior.

It is distributed to the recti, obliqui and complexus, and sends a branch down-
wards to communicate with the second cervical nerve ; it has no external

branch.

The posterior cord of the second cervical nerve is three or four times larger

than its anterior cord, and exceeds in size the other posterior cervical nerves.

Its internal branch is the occipitalis major nerve.

The posterior cord of the third cervical nerve is smaller than the second, but

.arger than the fourth; its internal branch gives off a cutaneous branch to the

back of the cranium.

The posterior cords of the remaining cervical nerves go on progressively

decreasino; in size to the seventh.

I
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Tlie internal branches of tlie second, third, fourth andyF/J'/i nerve lie on the

semi-spinalis colli muscle, and are closely connected with a fascia which sepa-

rates that muscle from the complexus. The second and third, with a branch

from the first, constitute i\iQ posterior cervical plexus ; and all the branches in

their course to the surface pierce the complexus and trapezius and some the

splenius.

The internal branches of the sixth, seventh, and eighth nerve pass beneath

the semi-spinalis colli, and are lost in the muscles without reaching the integu-

ment.

The Occipitalis major nerve, the internal branch of the posterior cord of the

second cervical nerve, ascends obliquely inwards, between the obliquus inferior

and complexus, pierces the complexus and trapezius after passing for a short

distance between them, and ascends the posterior aspect of the head in company
with the occipital artery. Soon after its escape form the trapezius, it receives a

branch from the third cervical, and divides into numerous branches, which are

distributed to the occipitalis muscle and to the integument as far as the summit

of the head. It communicates with the occipitalis minor nerve, and sends an

auricular branch to the back of the ear.

BRACHIAL PLEXUS.

The Brachial or axillary plexus of

nerves is formed by communications

between, the anterior cords of the four

lower cervical nerves and first dorsal.

These nerves are alike in size, and their

mode of disposition in the formation of

the plexus as follows : the fifth and
sixth unite to form a common trunk

;

the last cervical and first dorsal also

unite to form a single trunk ; the

seventh cervical nerve lies for some
distance apart from the rest, and then

divides into two branches, which join

the other cords. At the point of junc-

tion the plexus consists of two cords,

from which a third is given ofi", and the

three become placed, one to the inner

side of the axillary artery, one be-

hind, and one to its outer side. Lower
down, each of the lateral cords gives

off a branch which unites with its fel-

low in front of the artery, and surrounds

the vessel; the trunk formed by the

union of the two branches being the

median nerve. The plexus is broad

in the neck, narrows as it descends into

the axilla, and again enlarges at its

lower part, where it divides into its ter-

^minal branches.

The brachial plexus communicates
;With the cervical plexus by means of a

branch from the fourth to the fifth

Inerve ; and receives branches from the

I two inferior cervical ganglia of the

sympathetic.

The brachial plexus op nerves anii

BRANCHES TO THE ARM. 1, 1. Scalenus anticus

muscle, behind and to the outer side of which are

the roots of the plexus. 2, 2. Median nerve,

3. Ulnar nerve. 4. Musculo-cutaneous nerve.

5. The thoracic nerves. 6. The phrenic, from

the third, fourth, and fifth cervical nerves.]
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The plexus is in relation in the neck with the scaleni muscles; lower down il

IS placed between the clavicle and subclavius muscle above, and the first rib and

first serration of the serratus magnus muscle below. In the axilla, it is situated

at first to the outer side of and then behind the axillary artery, resting by its

outer border against the tendon of the subscapularis muscle Lower down it

completely surrounds the artery.

The Branches of the brachial plexus are : from the outer cord, one of the

anterior thoracic nerves, the musculo-cutaneous nerve, and the outer head of the

median ; from the inner cord, the other anterior thoracic nerve, inner head of

the median, internal cutaneous, lesser internal cutaneous of Wrisberg, and

ulnar; from the posterior cord, the subscapular nerves, circumflex, and mus-

culo-spiral.

Besides these, the brachial plexus, while in the neck, gives off several supe-

rior muscular hranclies; one to the subclavius muscle, one to the rhomboid

muscles and levator anguli scapulae; one of large size, the supra-scapular ; and

a long and slender nerve which passes down the thoracic wall of the axilla, the

posterior thoracic, or external respiratory nerve of Bell.

In reference to their distribution, the branches of the brachial plexus may be

arranged in three groups, thoracic, scapular, and brachial, as follows :
—

Thoracic. Scapxdar.

Superior mui

Supra-scapul

Subscapular.

Anterior thoracic, Superior muscular,

Posterior thoracic. Supra-scapular,

Brachial.

Musculo-cutaneous,

Internal cutaneous,

. Lesser internal cutaneous,

Median,

Ulnar,

Musculo-spiral,

Circumflex.

The Anterior thoracic nerves, two in number, proceed, one from the external

cord of the plexus, the other from the internal cord. The former, the external

or superficial branch, crosses the axillary artery in the space above the pectoralis

minor to the front of the chest, and is distributed to the pectoralis major muscle.

The internal or deeper branch issues from between the axillary artery and vein,

and after forming a loop of communication with the preceding, is distributed to

the under surface of the pectoralis minor and major.

The Posterior thoracic, or external respiratory of Bell, is formed by the junc-

tion of two offsets, one from the fifth, the other from the sixth cervical nerve;

it crosses behind the brachial plexus to reach the side of the chest, and descends

on the serratus magnus to the lower part of that muscle, to which it is dis-

tributed.

The Superior muscidar nerves are small branches to the longus colli and sca-

leni ; and branches to the rhomboidei and subclavius.

The Rhomboid branch proceeds from the fifth cervical nerve, and passing

backwards through the fibres of the scalenus medius, and beneath the levator

anguli scapulae, is distributed to the under surface of the rhomboid muscles. In

its course it sometimes gives a branch to the levator anguli scapulae.

The Subclavian branch, proceeding from the cord formed by the fifth and
sixth nerve, descends in front of the subclavian artery to the subclavius muscle.

This nerve usually communicates with the phrenic at its entrance into the chest
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The Supra-scapular nerve arises from the fifth cervical nerve, and proceeds

obliquely outwards to the supra-scapular notch ; it passes through the notch,

crosses the supra-spinous fossa beneath the supra-spinatus muscle, and running

in front of the concave margin of the spine of the scapula enters the infra-spi-

nous fossa, to be distributed to the supra-spinatus and infra-spinatus muscle, and

send two or three filaments to the shoulder joint.

The Suhscapiilar nerves are three in number; one arises from the brachial

plexus above the clavicle, the others from the posterior cord of the plexus within

the axilla. The first or smallest supplies the upper part of the subscapularis

muscle ; the second and largest (long svbscapular) follows the course of the sub-

scapular artery, and is distributed to the latissimus dorsi; the third supplies the

lower part of the subscapularis muscle and teres major.

Brachial nerves.— The brachial branches of the plexus are arranged in

the following order : musculo-cutaneous, and one head of the median to the

outer side of the artery ; the other head of the median, internal cutaneous, lesser

internal cutaneous, and ulnar, to its inner side; the circumflex and musculo-

spiral behind.

The Musculo-cutaneous nerve (external cutaneous, perforans Casserii)

arises from the brachial plexus in common with the external head of the median
;

pierces the coraco-brachialis muscle, and passes between the biceps and brachialis

anticus to the outer side of the bend of the elbow, where it perforates the deep

fascia, and divides into an anterior and posterior branch. These branches pass

behind the median cephalic vein, the anterior the larger of the two, taking the

course of the radial vein and communicating with the radial nerve on the back
of the hand ; the posterior and smaller following the direction of the supinator

longus, communicating with the internal cutaneous, and at the lower third of the

forearm sending off an arterial twig, which accompanies the radial artery to the

wrist, and distributes filaments to the synovial membranes of the joint.

The musculo-cutaneous nerve supplies the coraco-brachialis, biceps, and
brachialis anticus in the upper arm, and the integument of the outer side of the

forearm as far as the wrist and hand.

The Internal cutaneous nerve, one of the internal and smaller branches

of the axillary plexus, arises from the plexus in common with the ulnar and
internal head of the median, and passes down the inner side of the arm in

company with the basilic vein, giving ofi" several cutaneous filaments in its

course. At about the middle of the upper arm it pierces the deep fascia by
the side of the basilic vein and divides into two branches, external and internal.

The external branch, the larger of the two, divides into several branches which
pass in front of, and sometimes behind, the median basilic vein at the bend of

the elbow, and descend in the course of the palmaris longus muscle to the

wrist, distributing filaments to the integument in their course and communi-
cating with the anterior branch of the musculo-cutaneous on the outer side,

and its own internal branch on the inner side of the forearm. The internal

branch sends off several twigs to the integument over the inner condyle and
olecranon, passes behind the inner condyle, and descends the forearm in the

course of the ulnar vein as far as the wrist, supplying the integument of the

inner side of the forearm, and communicating with the external branch of the

same nerve in front, and the dorsal branch of the ulnar nerve at the wrist.

The Lesser internal cutaneous nerve or nerve of Wrisberg, the smallest

of the brachial nerves, arises with the preceding from the inner cord of the

plexus, and issuing from beneath the axillary vein, descends the inner side of

the arm, to the middle of its posterior aspect, where it pierces the fascia and is

I
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distributed to the integument of the lower third of the upper arm as far as the
olecranon. While in the axilla, the nerve of Wrisberg communicates with the
intercosto-humeral nerve, and sometimes its place is taken by the latter.

The Median nerve, named from its median position in the arm and fore-

arm, arises by two heads which proceed from the outer and inner cord of tbf*

Fig. 271.

Brachial plexus op nerves with its bran-

ches AND THKiR DISTRIBUTION. 1. Brachial plex-

us. 2. Anterior thoracic nerves. 3. Posterior

thoracic or external respiratory of Bell. 4.

Phrenic nerve. 5. Supra-scapular nerve. 6.

Subscapular nerves. 7. Musculo-cutaneoua

nerve. 8. The point at which it pierces the

eoraco-brachialis muscle. 9. Internal cutaneous

nerve; the point at which it pierces the deep

fascia. 10. Origin of the median nerve by two

heads. 11. Bend of the elbow where the median

passes between the two heads of the pronator

radii teres, and flexor snblimis digitorum. 12.

Its muscular branches. 13. Anterior interosseous

branch. 14. The point at which the nerve

passes beneath the annular ligament and divides

into six terminal branches. The branch which

crosses the annular ligament is the superficial

palmar. 15. Ulnar nerve. 16. The point at

which it passes between the two heads of the

flexor carpi ulnaris. 17. Its dorsal branch. 18.

Termination of the nerve, dividing into a super-

ficial and deep palmar branch. 19. Musculo-

spiral nerve. 20. Muscular branches to the tri-

ceps. 21. Cutaneous nerve. 22. Posterior in-

terosseous nerve piercing the supinator brevis

muscle. 23. Radial nerve. The last two nerves

are the terminal branches of the musculo-spiral.

24. The point at which the radial nerve pierces

the deep fascia. 25. Circumflex nerve.

plexus and embrace the axillary artery. The nerve lies at first to the outer side

of the brachial artery, but crosses it in the middle, sometimes in front and
sometimes behind, and getting to its inner side descends to the bend of the

elbow. It next passes between the two heads of the pronator radii teres and
beneath the flexor sublimis digitorum, and riins down the middle of the fore-

arm, lying between the latter muscle and the flexor profundus to the wrist. It

then dips beneath the annular ligament and enters the palm of the hand. Just

above the wrist it is superficial, lying by the outer border of the tendons of the

flexor sublimis digitorum.

The Branches of the median nerve are—
Muscular,

Anterior interosseous.

Superficial palmar,

Digital.
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[Fig. 272.

The Muscular branches are given off by the nerve at the bend of the elbow

;

they are distributed to all the muscles of the anterior aspect of the forearm,

with the exception of the flexor carpi ulnaris, and ulnar half of the flexor pro-

fundus. The branch to the pronator radii teres sends off' reflected filaments to

the elbow joint.

The Anterior mterdsseous is a large branch accompanying the anterior inter-

osseous artery, and supplying the deep layer

of muscles of the forearm ; being lost in-

fcriorly in the pronator quadratus.

The Superficial palmar hranch arises from

the median at about the lower fourth of the

forearm ; it crosses the annular ligament, and

is distributed to the integument of the palm

of the hand, and ball of the thumb.

The median nerve at its termination in the

palm of the hand is spread out and flattened,

and divides into sis branches, one muscular

and five digital.

The muscular hranch is distributed to the

muscles of the ball of the thumb.

The Digital branches are arranged as fol-

lows : two pass outwards to the thumb and
supply its borders ; the third runs along the

radial side of the index finger, sending a

twig to the first lumbricalis, in its course

;

the fourth subdivides for the supply of the

adjacent sides of the index and middle fin-

ger, and gives a twig to the second lumbri-

calis ; the fifth receives a filament of com-
munication from the ulnar nerve, and sup-

plies the collateral branches of the middle

and ring finger.

Opposite the base of the first phalanx, each

nerve gives off a dorsal branch which runs

along the border of the dorsum of the finger.

Near its extremity the nerve divides into a

palmar and a dorsal branch ; the former sup-

plying the sentient extremity of the finger;

the latter the structures around and beneath

the nail. The digital nerves in their course

along the fingers lie to the inner side of and
superficially to the arteries ; and the nerve

of one side of a finger has no communication
with that of the opposite side.

The nerves on the front op the
FOREARM. — 1. The median nerve. 2.

Anterior branch of the musculo-spiral,

or radial nerve. .3. The ulnar nerve.

4. Division of the median nerve in the

palm to the thumb, fore-, mid-, and
radial side of the ring finger. 5.

Division of the ulnar nerve to the ul-

nar side of the ring, and both sides of

the little finger.]
The Ulnar nerve is somewhat smaller than

the median, behind which it lies, gradually

diverging from it in its course. It arises from the inner cord of the brachial
plexus in common with the internal head of the median and internal cutaneous
nerve, and runs down the inner side of the arm, to the groove between the in-

"tornal condyle and olecranon, resting on the internal head of the triceps, and
accompanied by the inferior profunda artery. At the elbow it is superficial,

and supported by the inner condyle, against which it may be compressed, giving
rise to the thrilling sensation along the inner side of the forearm and little fin-

ger, popularly ascribed to striking the " funny bone." It then passes between
the two heads of the flexor carpi ulnaris, and descends along the inner side of

28
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the forearm, crosses the annular ligament, and divides into two branches, super-

licial and deep palmar. At the commencement of the middle third of the fore-

arm it comes into relation with the artery, and lies to the ulnar side of that

vessel, as far as the hand.

The Branches of the ulnar nerve are—
Articular, Dorsal branch,

Muscular, Superficial palmar,

Cutaneous, Deep palmar.

The Articular brandies are several filaments to the elbow joint, given off from

the nerve while lying in the groove between the inner condyle and olecranon.

The Muscular branches are distributed to the flexor carpi ulnaris and ulnar

half of the flexor profundus digitorum.

The Cutaneous branch proceeds from about the middle of the nerve, and de-

scends upon the ulnar artery to the hand, giving twigs to the integument in its

course. One branch from its upper part, sometimes a separate offset from the

nerve and sometimes absent, pierces the fascia, and communicates with the in-

ternal cutaneous nerve.

The Dorsal branch passes backwards beneath the tendon of the flexor carpi

ulnaris, at the lower fourth of the forearm, and divides into branches which
supply the integument and two fingers and a half on the posterior aspect of the

hand, communicating with the radial nerve, with which it forms an arch.

The Superficial palmar branch, after giving some twigs to the palmaris

brevis and inner border of the hand, divides into three filaments, two of which
are distributed, one io the ulnar side of the little finger, and one to the adjoin-

ing borders of the little and ring finger, while the third, a communicating
branch, joins the median nerve.

The Deep palmar branch passes between the abductor and flexor minimi
digiti, to the deep palmar arch, supplying the muscles of the little finger, inter-

ossei, two ulnar lumbricales, adductor pollicis, and inner head of the flexoi

brevis pollicis.

The MuscuLO-SPlRAL NERVE, the largest branch of the brachial plexus,

arises from its posterior trunk in common with the circumflex, and, descending

behind the axillary and brachial artery, winds around the humerus between the

triceps and the bone, and in company with the superior profunda artery, to the

space between the brachialis anticus and supinator longus, and thence onwards

to the bend of the elbow, where it divides into two branches, radial and posterior

interosseous.

The Branches of tl-ie musculo-spiral nerve are—

Muscular, Radial,

Cutaneous, Posterior interosseous.

The Muscular branches are distributed to the triceps, anconeus, brachialis

anticus, supinator longus, and extensor carpi radialis longior.

The Cutaneous branches are three in number, internal and two external.

The internal branch arises from the nerve in the axilla, and piercing the deep

fascia in the upper third of the arm on its posterior aspect, communicates with

the intercosto-humeral nerve, and is distributed to the integument of the poste-

rior aspect of the upper arm, as far as the olecranon.

The external cutaneous branches pass through the substance of the external

head of the triceps, and pierce the deep fascia; one, upper, near the insertion

of the deltoid, the other, loioer, at about the middle of the upper arm. The

upper branch follows the course of the cephalic vein, supplying the integument
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[Fig, 273.

of the outer and forepart of the upper arm as far as the bend of the elbow.

The loioer branch passes down the outer side of the forearm, reaches the poste-

rior aspect at about its middle, and is continued onwards to the wrist, where it

communicates with the posterior branch of the musculo-cutaneous.

The Radial nerve runs along the radial side of the forearm to the commence
ment of its lower third ; it there passes beneath the

tendon of the supinator longus, and, at about two

inches above the wrist joint, pierces the deep fascia

and divides into an external and internal branch.

The external branch, the smaller of the two, is dis-

tributed to the outer border of the thumb, and com-

municates with the posterior branch of the musculo-

cutaneous nerve. The internal branch crosses the

direction of the extensor tendons of the thumb, and

divides into several filaments for the supply of the

ulnar border of the thumb, radial border of the index

finger, and adjacent borders of the index and middle

finger. It communicates above the wrist with the

posterior branch of the musculo-cutaneous nerve, and

on the back of the hand forms an arch by joining

with the dorsal branch of the ulnar nerve. On the

backs of the fingers the digital branches communicate
with those of the median nerve.

In the upper third of the forearm the radial nerve

lies beneath the border of the supinator longus mus-

cle ; in the middle third it is in relation with the

radial artery, lying to its outer side; and in the lower

J;hird it quits the artery, and passes beneath the ten-

Ion of the supinator longus to reach the back of the

"ind.

The Posterior interosseous nerve, somewhat larger

than the radial, separates from the latter at the bend
of the elbow, pierces the supinator brevis muscle,

. and emerges from its lower border on the posterior

ispect of the forearm, where it divides into branches

rhich supply all the muscles of the posterior aspect

of the forearm, with the exception of the anconeus,

supinator longus, and extensor carpi radialis longior.

Ine branch, longer than the rest, descends upon the

interosseous membrane to the posterior part of the

wrist, and forms a gangliform swelling (a common
character of nerves which supply joints), from which
numerous filaments are distributed to the wrist joint.

The nerves on the dob-

sal ASPECT OP THE FORE-

ARM AND HAND. 1, 1. The
ulnar nerve. 2, 2. The pos-

terior interosseous nerve.

3. A humeral cutaneous

branch. 4. The radial nerve.

5, 5. A back view of the

digital nerves. 6. Dorsal

branch of the ulnar nerve.]

The Circumflex nerve arises from the posterior

jord of the brachial plexus in common with the mus-
tcTilo-spiral. It passes downwards over the border of

"ihe subscapularis muscle, winds around the neck of the humerus with the pos-

terior circumflex artery, and splits into an upper and lower division ; the upper
[division is continued onwards beneath the deltoid, and distributed to the ante-

[rior part of that muscle, some of its branches piercing the muscular fibres and
Ibccoming cutaneous. The lower division sends a branch (remarkable for a gan-

'gliform swelling) to the teres minor, several branches to the posterior part of

jthe deltoid, and mounting upon the border of that muscle becomes cutaneous,

supplying the integument over its lower half by means of several filaments.

I

Besides its muscular and cutaneous branches, the trunk of the nerve gives off
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an articular branch, which enters the. shoulder joint at its posterior and uudei

part.

DORSAL NERVES.

The dorsal nerves are twelve in number at each side; the first appearinji

between the first and second dorsal vertebra ; the last between the twelfth dorsal

and first lumbar. They are smaller than the lower cervical nerves; diminish

gradually in size from the first to the tenth, and then increase to the twelfth.

Each nerve, as soon as it has escaped from the intervertebral foramen, separates

into an anterior and posterior cord ; the anterior cords being the intercostal

nerves, the posterior the dorsal branches of the dorsal nerves.

The Dorsal branches pass directly backwards between the transverse pro-

cesses of the vertebrae, lying internally to the anterior costo-transverse ligament,

and each nerve divides into an internal and external branch. The internal

branches diminish in size from the first to the last. The six upper branches

pass inwards between the semi-spinalis dorsi and multifidus spinas, and, piercing

the rhomboid, trapezius and latissimus dorsi, become' cutaneous close to the spi-

nous processes, and are then reflected outwards to supply the integument. The
six lower branches are lost in the muscles of the spine.

The external branches increase in size from above downwards, and make
their appearance in the line of separation between the longissimus dorsi and
sacro-lumbalis. The six upper branches are distributed to those muscles and

the levatores costarum. The six lower, after supplying the same muscles,

pierce the serratus posticus inferior and latissimus dorsi in a line with the

angles of the ribs, and becoming cutaneous, are directed downwards and forwards

over the side of the trunk.

Intercostal nerves.— The anterior cords of the dorsal nerves, twelve in

number at each side, are the intercostal nerves. Each intercostal nerve passes

outwards in the intercostal space in company with the intercostal vessels, below

which it lies; at the commencement of its course it rests on the external inter-

costal muscle, further outwards it is placed between the two planes of intercostal

muscles ; beyond the middle of the rib it enters the substance of the internal

intercostal and reaches its inner surface, being in contact with the pleura;

finally, at the anterior extremity of the intercostal space, it crosses in front of the

triangularis sterni and internal mammary vessels and piercing the internal inter-

costal muscle and pectoralis major, is distributed to the integument of the front

of the chest and mammary gland, under the name of anterior cutaneous. The
intercostal nerve, near its origin, sends one or two filaments to the neighboring

dorsal ganglion of the sympathetic, and midway between the vertebral column

and sternum, while situated between the intercostal muscles, gives off a lateral

cutaneotis branch which pierces the external intercostal muscle and divides into

an anterior and posterior twig for the supply of the integument of the side of

the thorax.

This description applies in full only to the six upper intercostal nerves; the

six lower, with the exception of the last, cross the cartilages of the ribs where

the thorax is deficient, and take their course between the internal oblique and

transversalis muscle to the sheath of the rectus, and, after supplying that muscle,

to the linea alba, by the side of which they reach the integument constituting

the anterior cutaneous nerves of the abdomen.

The first and the last intercostal nerve are exceptions to this general scheme

of distribution. The yirs^ ascends over the first rib to join the brachial plexus,

and gives off only a small branch, to take the usual course of the other intercostal

nerves. The last or twelfth nerve lies below the last rib, and after crossing the

quadratus lumborum takes its course between the internal oblique and transver-
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tiahs muscle like the other inferior intercostals. Near its oria-in it sends a branch,

the dorsi-Iu77iba)-, downwards to join the first lumbar nerve.

[Fi(}. 275

Plan of the cutaneous nerves of the chest

AND ABDOMEN, a. Section of the arm. b. Pecto-

ralis major muscle, c. Latissimus dorsi. d. Exter-

nal oblique, e. Serratus magnus. 1, 1, 1. Ante-

rior cutaneous nerves of the thorax and abdomen.

2, 2, 2. Anterior branches of the lateral cutaneous

nerves of the thorax and abdomen. 3, 3, 3. Pos-

terior branches of the same. 4, 4, 4. Cutaneous

branches from the posterior divisions of the lumbar

nerves. 5. Ilio-hypogastric nerve.]

Plan of the intercostal
NERVES, a. Cut surface of the arm.

b. Pectoralis minor muscle, e. Ser-

ratus magnus muscle, d. Subsca-

pular muscle. /. Transversalis abdo-

minis. 1, 1, 1, 1. Anterior cutaneous

nerves of the thorax and abdomen.
2. Posterior thoracic nerve. 3, 3, 3.

Intercostal nerves. 4. Lateral cu-

taneous branch of the last intercostal

nerve.]

[

The branches of the intercostal nerves are, muscular, lateral cutaneous, and
anterior cutaneous.

The Musndar branches are small twigs distributed to the intercostal and
neighboring muscles.

The Lateral cutaneous nerves given off from the intercostals at about the
middle of the lateral half of the thorax, pierce the external intercostal muscle
and pass between the fibres of the serratus magnus above and the obliquus
externus below to reach the surface. The lateral cutaneous nerve then divides

into an anterior and posterior branch. The anterior branches are directed for-

wards to supply the integument of the antero-lateral aspect of the trunk, some
of the superior branches turning around the inferior border of the pectoralis

major to the mammary gland. The posterior branches take their course back-

wards to supply the integument of the postero-lateral aspect of the trunk, some
of the superior turning around the posterior border of the axilla to reach the

integument over the lower part of the scapula and latissimus dorsi j and that

from the third intercostal being distributed to the integument of the axilla and
neighboring part of the arm.

I
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The first intercostal gives off no lateral cutaneous nerve; the lateral cutaneous

branch of the second intercostal nerve will be presently described, under the

name of intercosto-lmmeral nerve. The lateral cutaneous branch of the last

intercostal nerve pierces the internal and external oblique muscle, crosses the

crest of the ilium just behind the tensor vaginae femoris, and is distributed to

the integument of the anterior part of the gluteal region as low down as the

trochanter major.

The Anterior cutaneous nerves are divided according to their position into

those of the thorax and those of the abdomen. Having reached the surface

they are reflected outwards to supply the integument of the front of the trunk.

The anterior cutaneous branches of the third and fourth intercostal nerve are

distributed to the mammary gland.

The Intercosto-humeral nerve is the lateral cutaneous branch of the second

intercostal nerve; after piercing the external intercostal muscle, it passes down-

wards into the axilla, and communicates with a branch of the lesser internal

cutaneous nerve of Wrisberg. It then perforates the deep fascia and is dis-

tributed to the integument of the inner and back part of the arm to about the

middle, and to the integument covering the lower part of the scapula. On the

back of the arm it communicates with the internal cutaneous branch of the

musculo-spiral nerve. This nerve sometimes takes the place of the nerve of

Wrisberg.

LUMBAR NERVES.

There are five pairs of lumbar nerves, of which the first makes its appearance

between the first and second lumbar vertebra ; the last between the fifth lumbar
and the base of the sacrum. The anterior cords increase in size from above down-
wards. They communicate at their origin with the lumbar ganglia of the sym-
pathetic, and pass obliquely outwards behind the psoas magnus, or between its

fasciculi, sending twigs to that muscle and to the quadratus lumborum. In

this situation each nerve divides into two branches, a superior branch which
ascends to form a loop of communication with the nerve above ; and an infe-

rior branch which descends to join in like manner the nerve below. The com-
munications and anastomoses which are thus established constitute the lumbar
plexus.

The posterior cords diminish in size from above downwards ; they pass back-

wards between the transverse processes of the corresponding vertebrae, and each

nerve divides into an internal and external branch. The internal branch, the

smaller of the two, passes inwards to be distributed to the multifidus spinae a.nd

inter-spinales. The external branches communicate with each other by several

loops, and, after supplying the deeper muscles, pierce the sacro-lumbalis to reach

the integument to which they are distributed. The external branches of the

three upper lumbar nerves descend over the posterior part of the crest of the

ilium, and are distributed to the integument of the gluteal region.

LUMBAR PLEXUS.

The Lumbar plexus is formed by the communications and anastomoses which
take place between the anterior divisions of the four upper lumbar nerves, and
between the latter and the last dorsal. It is narrow above, increases in breadth

inferiorly, and is situated between the transverse processes of the lumbar verte-

brae and quadratus lumborum behind, and the psoas magnus muscle in front.

The Branches of the lumbar plexus are the—
Ilio-hypogastric, External cutaneous,

Ilio-inguinal, Obturator,

Genito-crural, Anterior crural.
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The Ilio-hypogastric nerve (superior musculo-cutaneous) proceeds frora

the first lumbar nerve, and passes obliquely outwards between the fibres of
the psoas raagnus and acrovss the

quadratus luiuborum to about the [Fig. 276,

middle of the crest of the ilium.

Ft then pierces the transversalis

muscle, and between it and the

internal oblique divides into its

two terminal branches, iliac and
hypogastric.

The iliac branch pierces the

internal and external oblique mus-
cles close to their attachment, and
a little behind the middle of the

crest of the ilium ; it is distrib-

uted to the integument of the

outer part of the hip.

The hypogastric branch con-

tinues its course onwards, piercing

first the internal oblique, and just

above the external abdominal ring

the aponeurosis of the external ob-

lique. It is distributed to the in-

tegument of the hypogastric region

and mons pubis.

The Ilio-inguinal nerve (in-

ferior musculo-cutaneous), smaller

than the preceding, also arises from
the first lumbar nerve. It passes

obliquely downwards and outwards

below the ilio-hypogastric nerve,

and crosses the quadratus lumbo-
rum and iliacus muscle to the an-

terior part of the crest of the ilium
;

it then pierces the transversalis

muscle, and between that muscle

and the obliqugis internus commu-
nicates with the hypogastric nerve.

It next pierces the obliquus in-

ternus, and following the course of the spermatic cord, escapes at the external

abdominal ring to be distributed to the scrotum and to the integument of the

upper part of the thigh, internally to the saphenous opening; and in the female

to that of the pudendum.

The Genito-crural nerve proceeds from the second lumbar and by a few

filaments from the loop between it and the first. It traverses the psoas magnus
tfrom behind forwards, and runs down the anterior surface of that muscle, lying

[beneath its fascia, to near Poupart's ligament, where it divides into a genital

and a crural branch.

The genital branch (n. spermatieus seu pudendus externus) crosses the ex-

ternal iliac artery to the internal abdominal ring, and descends along the sper-

matic canal, lying behind the cord, to the scrotum, where it distributes twigs

to the spermatic cord and cremaster muscle. In the female it gives twigs to the

'jTOund ligament and external labium. At the internal abdominal ring this nervp

A VIHW OF THE UTIIEAR AND SACRAL PLEXUSES

AND THE BRANCHES OP THi! FORMER.— 1. The lum-

bar plexus. 2. The sacral plexus. 3, 3. Ilio-hypo-

gastric and ilio-inguinal nerves. 4, 4. External

musculo-cutaneous nerve. '5, 6, 7. Cutaneous

branches from 8, The anterior crural nerve. 9.

The genito-crural nerve. 10, 10. The lower ter-

mination of the great sympathetic. 11. The ilia-

cus internus muscle. 12. The three broad muscles

of the abdomen. 13. The psoas magnus muscle.

14. The bodies of the lumbar vertebrae. 15. The
quadratus lumborum muscle. 16. The diaphragm.

17. The sartorius.]
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sends off a branch, -wliicli, after supplying the lower border of the internal

oblique and transversalis, is lost in the integument of the groin.

The crural branch (lumbo-inguinalis), the most external of the two, descends

along the outer border of

the external iliac artery,

and, crossing the origin

of the circumflexa ilii,

enters the sheath of the

femoral vessels in front

of the femoral artery. It

pierces the sheath below
Poupart's ligament, and
is distributed to the in-

tegument of the anterior

aspect of the thigh as far

as its middle. This nerve

communicates with the

middle cutaneous branch
of the crural nerve, and is

often very small.

A niAGRAM SHOWING THE

LUMBAR AND SACRAL PLEX-

USES, WITH THE NERVES OP

THE LOWER EXTREMITY. 1.

The first four lumbar nerves
j

which, with a branch from the

laist dorsal, constitute the lumbar

plexus. 2. The four upper sa-

cral nerves; which, with the

last lumbar, form the sacral

plexus. 3. The two musculo-

cutaneous nerves, branches of

the first lumbar nerve. 4. Ge-.

nito-crural nerve. 5. External

cutaneous nerve. 6. Anterior

crural or femoral nerve. 7. Its

muscular branches. 8. Middle

cutaneous branches. 9, 10. In-

ternal cutaneous branches. 11.

The long or internal saphe-

nous. 12. Obturator nerve.

13. Gluteal nerve; a branch

of the lumbo-sacral. 14. In-

ternal pudic nerve. 15. Lesser

ischiatic nerve. 16. Greater

ischiatic nerve. 17. Internal

popliteal nerve. 18. External

popliteal nerve. 19. Muscular

branches. 20. Posterior tibial

nerve; dividing at 21, into the

two plantar nerves. 22. Ex-

ternal saphenous nerve. 23.

Anterior tibial nerve. 24. Mus-

culo-cutaneous nerve, piercing

the deep fascia, and dividing

into two cutaneous branches,

for the supply of the dorsum of

the foot.

The External cuta-
neous NERVE (inguino-

cutaneous) proceeds from

the second lumbar, and
from the loop between it

and the third. It pierces

the posterior fibres of the

psoas muscle; and cross-

ing the iliacus on the iliac

fascia, to the anterior su-

perior spinous process of

the ilium, passes into the

thigh, beneath Poupart's

ligament, where it divides

into two branches, ante-

rior and posterior.

The posterior branch
crosses the tensor vaginas

femoris muscle to the

outer and posterior side

of the thigh, and supplies

the integument in that

region.

The anterior nerve, after passing for three or four inches down the thigh in

a sheath formed by the fascia lata, becomes superficial, and divides into two

branches, which are distributed to the integument of the outer border of the

thigh, and to the articulation of the knee.

The Obturator nerve is formed by a branch from the third, and another

from the fourth lumbar nerve, and is distributed to the obturator externus aad

adductor muscles of the thigh, the hip and knee joint, the femoral and popliteal

artery, and sometimes to the integument of the upper and inner part of the leg.

From its origin it takes its course among the fibres of the psoas muscle, through

(he angle of bifurcation of the common iliac vessels, and along the inner border
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of the brim of the pelvis, to the obturator foramen, where it joins the obturator

artery. Having escaped from the pelvis, it divides into an anterior and poste-

rior branch.

The anterior branch passes downwards in front of the adductor brevis, sup-

plies that muscle together with the pectin eus, gracilis, and adductor longus, and
at the lower border of the latter unites with the internal cutaneous and long

saphenous nerve, to form a plexus. It then passes onwards to the femoral

artery, to which it distributes filaments. In its course this nerve gives off an
articular hvanch. to the hip joint; a\idi n. cutaneous branch, which pierces the

fascia lata at the knee, communicates with the long saphenous nerve, and is

distributed to the integument of the inner side of the leg as far as its middle.

The cutaneous branch is often wanting, its place being supplied by the internal

cutaneous nerve, and sometimes by the accessory obturator.

The posterior branch pierces the obturator externus muscle, to which and to

the adductor magnus it distributes branches ; it also gives off an articular branch
which pierces the adductor magnus muscle, and accompanies the popliteal artery

to the knee joint.

The Accessory obturator nerve, small and inconstant, is a high division of the

obturator, being sometimes derived from it near its origin, and sometimes by
separate filaments from the third and fourth lumbar nerve. It passes down the

inner border of the psoas muscle, crosses the os pubis, and dips beneath the
pectineus, where it divides into branches. One of its branches is distributed to

the pectineus, another supplies the hip joint, while a third communicates with
the anterior branch of the obturator nerve, and when of large size constitutes its

cutaneous branch. As already stated, the existence of the accessory obturator

nerve is uncertain.

The Anterior crural or femoral nerve, is the largest of the divisions

of the lumbar plexus ; it is formed by the union of branches from the second,

third, and fourth lumbar nerve, and is distributed to the integument of the front

and inner side of the thigh, leg, and foot, to all the muscles of the front of the

thigh (excepting one) to the iliacus, pectineus, femoral artery, and knee joint.

Emerging from beneath the psoas, the nerve passes downwards in the groove be-

tween that muscle and the iliacus, and beneath Poupart's ligament into the thigh,

where it spreads out and divides into numerous branches. At Poupart's liga-

ment it is separated from the femoral artery by the breadth of the psoas muscle,

which at this point is scarcely more than half an inch in diameter, and by the

iliac fascia, beneath which it lies.

Branches.— Within the pelvis, the anterior crural nerve gives off three or

four twigs to the iliacus muscle, and a branch to the femoral artery. The latter

divides into filaments which entwine about the artery, and follow its course

downwards in the thigh. Below Poupart's ligament the crural nerve becomes
flattened out, and divides into numerous branches, which may be arranged into

two principal groups, superficial and deep. The separate branches of these

groups are as follows :

—

Superficial. Deep.

Middle cutaneous. Muscular,

Internal cutaneous. Articular

Long or Internal saphenous,

The Middle cutaneous nerve pierces the fascia lata at about three inches below

Poupart's ligament, and divides into two branches, which pass down the inner

and front part of the thigh, and are distributed to the integument as low as the
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knee joint. At its upper part the external branch communicates with the crura)

branch of the genito-crural nerve ; and below, the internal branch communicates

with the internal cutaneous. One or both of these branches sometimes pierce

the sartorius muscle.

The Internal Cutaneous nerve passes inwards in front of the sheath of the

femoral artery, and divides into an anterior and an Inner branch. Previously

to its division it gives oif three cutaneous filaments,

which pierce the fascia near the internal saphenous

vein, and following the course of that vessel, are

distributed to the integument of the inner side of

the thigh as low down as the knee. The upper-

most of these filaments passes through the saphe-

nous opening, the middle becomes subcutaneous at

about the middle of the thigh, and the lowest pierces

the fascia at its lower third.

The anterior branch passes down the inner side

of the thigh, and pierces the fascia at its lower

third, near the internal saphenous vein. It then

divides into two twigs, one of which continues on-

wards to the inner side of the knee ; while the other

curves outwards to its outer side, communicating in

its course with a branch of the long saphenous

nerve.

The iymer branch descends along the inner and

posterior border of the sartorius muscle to the knee,

where it pierces the fascia lata, and gives off several

cutaneous twigs. It then sends a small branch of

communication to the long saphenous nerve, and

passes downwards along the inner side of the leg, to

which it is distributed. While beneath the fascia

lata it aids in the formation of a plexus by uniting

with branches of the long saphenous nerve and de-

scending branch of the obturator. When the latter

is large the inner branch of the internal cutaneous

nerve is small, and may terminate in the plexus, or

merely give off a few cutaneous filaments.

The Long or internal saphenous nerve inclines

inwards to the sheath of the femoral vessels, and

passes downwards in front of the sheath and beneath

the aponeurotic expansion which covers the sheath,

to the opening in the adductor magnus. It then

quits the femoral vessels, and continuing to descend,

passes between the tendons of the sartorius and gra-

cilis, and reaches the internal saphenous vein. 13y

the side of the latter it passes down the inner side

of the leg, in front of the inner ankle, and along

the inner side of the foot as far as the great toe;

being distributed to tl;e integument in its course.

The branches of the long saphenous nerve in the

thigh are : one or two to join the plexus formed by

the obturator and internal cutaneous nerve; and a

large branch, the cutaneus patelJcB, which pierces

the sartorius and fascia lata at the inner side of the knee, and divides into many

twigs, which are distributed to the integument of the front of the knee. Above

the patella this branch communicates with the anterior branch of the internal

CUURALThe anterior

fjerve and its branches.

1, Place of emergence of the

nerve under Poupart's liga-

ment. 2. Division of the

nerve into branches. 3. Fe-

moral artery. 4. Femoral

vein. 5. Branches of the obtu-

rator nerve. 6. Long or inter-

nal saphenous nerve.]
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cutaneous nerve, and witli the terminal t-wigs of the middle, and external cuta-

neous. Below the patella it communicates with other branches of the long

saphenous ; the whole of these communications constituting a kind of plexus

(plexus patellar).

The branches of the long saphenous nerve below the knee are distributed to

the integument of the front and inner side of the leg. By one of these branches

it communicates with the cutaneous branch of the obturator nerve.

The JJiiscvIar hrcuicJies of the anterior crural nerve supply all the muscles of

the front of the thigh (with the exception of the tensor vaginee femoris, which
obtains its nerve from the superior gluteal) and the pectineus. The branch to

the pectineiis passes behind the sheath of the femoral vessels; the branches to

the sarto7-ins, three or four in number, ai-ise with the cutaneous nerves, and
sometimes are supplied by the latter. The branch to the rectus enters the deep
surface of that muscle. The branch to the vastus externus follows the course of

the descending branch of the external circumflex artery ; the branch to the

cna-erts passes directly to that muscle; and the branch to the vastus mternv,s,

remarkable for its length, descends by the side of the sheath of the femoral

vessels.

The Articular brandies are distributed to the knee joint; one enters the

joint at its outer side, being derived from the nerve of the vastus externus ; the

other, proceeding from the nerve of the vastus internus, descends with the

anastomotica magna to a level with the joint, and then pierces the capsulai

ligament.

The LuMBO-SACRAL NERVE.—The anterior division of the fifth lumbar nerve,

conjoined with a branch from the fourth, constitutes the lumbo-sacral nerve,

which descends over the base of the sacrum into the pelvis, and assists in

forming the sacral plexus.

SACRAL NERVES.

There are five pairs of sacral nerves ; the first four escape from the vertebral

canal through the sacral foramina, the last between the sacrum and coccyx.

The posterior sacral nerves are small, and diminish in size from above down-
wards ; they communicate with each other by means of anastomosing loops imme-
diately after their escape from the posterior sacral foramina, and divide like the

other spinal nerves into external and internal branches. The external branches
pierce the gluteus maximus, to which tliey give filaments, and are distributed

to the integument of the posterior part of the gluteal region. The internal

branches supply the multifidus spinae muscle and the integument over the

sacrum and coccyx.

The anterior sacral nerves diminish in size from above downwards; the Jirst

is large, and unites with the lumbo-sacral nerve ; the second, of equal size, unites

with the first; and the third, scarcely one-fourth so large as the second, joins

with the two preceding nerves in the formation of the sacral plexus.

^he fourth sacral nerve divides into two branches, one of which assists in

forming the sacral plexus, the other separates into three branches : a communi-
cating branch to unite with the fifth sacral nerve ; a visceral branch, to join

with the hypogastric plexus and supply the bladder and prostate gland, and in

the female, the vagina; and a muscidar branch which sends filaments to the

levator ani and coccygeus and a hcemorrhoidal branch to the sphincter ani and
integument behind the anus.

The Ji/th sacral nerve, issuing from between the sacrum and coccyx, pierces

the coccygeus muscle, and receives the communicating branch from the fourth

:



444 SACRAL PLEXUS.

it then communicates witli the coccygeal nerve, and piercing the coccygeus a

second time, is distributed to the integument over the dorsal surface of tho

coccyx.

The Coccygeal nerve pierces the coccygeus muscle, and unites with the fifth

sacral nerve, in which it is lost.

Each of the anterior cords of the sacral nerves communicates with the sym-

pathetic, at its point of escape from the sacral canal.

SACRAL PLEXUS.

The Sac7-al plexus is formed by the union of the lumbo-sacral and the an-

terior cords of the three upper sacral nerves and one-half the fourth. The
plexus is triangular in form, its base corresponding with the whole length of the

sacrum, and its apex with the lower part of the great ischiatic foramen. It is

in relation behind with the pyriforniis muscle ; and in front with the pelvic fas-

cia, which separates it from the internal iliac vessels and the viscera of the

pelvis.

The Branches of the sacral plexus are,

Visceral, Pudie,

Muscular, Lesser ischiatic,

Superior gluteal, Greater ischiatic.

>79.

The branches of the sa-

cral PLEXUS TO THE HIP AND

BACK OF THE THIGH. 1, 1. Pos-

terior sacral nerves. 2. Supe-

rior gluteal nerve. 3. The pudic

nerve. 6. The lesser ischiatic

nerve, giving off, 4. The infe-

rior pudendal. 6. The great

ischiatic nerve.]

The Visceral nerves are three or four large branches

derived from the fourth and fifth sacral nerves : they

ascend by the side of the rectum and bladder; in

the female by the side of the rectum, vagina, uterus,

and bladder; and interlace with branches of the

hypogastric plexus, sending in their course numerous
filaments to the pelvic viscera.

The Muscular branches are one or two twigs to the

levator ani ; an obturator branch, which curves

around the spine of the ischium to reach the internal

surface of the obturator internus muscle; two twigs

to the pyriforniiis ; a branch to the geineUus sup)erior ;

and a branch of moderate size, which -descends be-

tween the gemelli muscles and the ischium, and is

distributed to the gemellus inferior, quadratus

fenwris, and capsule of the hip Joint.

The Superior gluteal nerve arises from the

lumbo-sacral near its junction with the first sacral

nerve; it passes out of the pelvis with the gluteal

artery, through the great sacro-ischiatic foramen,

and divides into a superior and an inferior branch.

The superior branch follows the direction of the

superior curved line of the ilium, accompanying tho

deep superior branch of the gluteal artery, and sends

filaments to the gluteus medius and minimus.
The inferior branch passes obliquely downwards

and forwards between the gluteus medius and mini-

mus, distributing numerous filaments to both

and terminates in the tensor vaginge femoris

muscle.
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The PUDIC NERVE arises from the lower part of the sacral plexus and passes

out of the pelvis through the great sacro-ischiatic foramen below the pyriformis

muscle. It crosses the spine of the ischium, and re-entering the pelvis through

the lesser sacro-ischiatic foramen, accompanies the internal pudic artery along

the outer wall of the ischio-rectal fossa, lying inferiorly to the artery and in-

(ilosed in the same sheath. Near its origin it gives off the inferior hcamor-

rlwidal nerve, and in the ischio-rectal fossa divides into a superior and inferior

branch.

The Inferior hcBmorrhoidal nerve, often a branch of the sacral plexus, passes

through the lesser sacro-ischiatic foramen, and descends to the termination of

the rectum to be distributed to the sphincter ani and integument.

The Dorsalis penis nerve, the superior division of the internal pudic, ascends

along the posterior surface of the ramus of the ischium, pierces the triangular

ligament, and accompanies the arteria dorsalis penis to the glans, to which it is

distributed. At the root of the penis the nerve gives off a cutaneous branch
which runs along the side of the organ, gives filaments to the corpus caver-

nosum, and with its fellow of the opposite side supplies the integument of the

upper two-thirds of the penis.

The Perineal nerve, or inferior terminal branch, larger than the precedins;,

pursues the course of the superficial perineal artery in the perineum and
divides into cutaneous and muscular branches.

The cutaneous branches (superficial perineal), two in number, posterior and
anterior, enter the ischio-rectal fossa and pass forwards with the superficial

perineal artery to be distributed to the integument of the perineum, scrotum,

and under part of the penis. Y^& posterior superficial perineal nerve sends a

few filaments to the integument of the anus and sphincter ani ; while the an-
terior gives off one or two twigs to the levator ani.

The muscular hranches proceed from a single trunk, which passes inwards
behind the transversus perinei muscle ; they are distributed to the transversus

perinei, accelerator uringe, and erector penis. The perineal nerve also sends

twc or three filaments to the corpus spongiosum.

In the female the pudic nerve is distributed to the parts analogous to those

of the male. The superior branch supplies the clitoris; the inferior, the
vulva and perineum.

The Lesser ischiatic nerve passes out of the pelvis through tho great

sacro-ischiatic foramen below the pyriformis muscle, and continues its course

downwards through the thigh to the lower part of the popliteal regiou, where it

pierces the fascia and becomes subcutaneous. It then accompanies the external

saphenous vein to the lower part of the leg, and communicates with the external

saphenous nerve.

The branches of the lesser ischiatic nerve are, muscular and cutaneous. The
muscular or inferior gluteal are several large branches distributed to the gluteus
maximus.
The cutaneous branches are divisible into external, internal, and middle.

The external cutaneous branches are several filaments which turn around the
lower border of the gluteus maximus, and are distributed to the integument over
the hip and outer side of the thigh. The internal cutaneous branches are dis-

tributed to the integument of the upper and inner part of the thigh. One of
these, larger than the rest, inferior pudendal, curves around the tuberosity of
the ischium, pierces the fascia lata near the ramus of that bone, and, after com-
municating with one of the superficial perineal nerves, is distributed to the
integument of the scrotum and penis. The middle cutaneous branches, two or
three in number, are derived from the lesser ischiatic in its course down the
thigh, and are distributed to the integument.
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The Great ischiatic nerve is the largest nervous cord in the body ; it is

formed by the sacral plexus, or rather is a prolongation of the plexus, and at its

exit from the great sacro-ischiatic foramen beneath the pyriformis muscle mea-

sures three-quarters of an inch in breadth. It descends through the middle of

the space between the trochanter major and tuberosity of the ischium, and along

the posterior part of the thigh to its lower third, where it divides into two large

terminal branches, internal and external popliteal. This division sometimes

takes place at the plexus, and the two nerves descend side by side ; occasionally

they are separated at their commencement by a part or by the whole of the

pyriformis muscle. The nerve in its course down the thigh rests on the gemellus

superior, tendon of the obturator internus, gemellus inferior, quadratus femoris,

and adductor magnus, and is co-

[FiG. 280. vered in by the gluteus maximus [Fig. 281.

and biceps.

The Branches of the great is-

chiatic nerve, previously to its divi-

sion, are, muscular and articular.

The Muscular branches are given

off from the upper part of the nerve

and supply both heads of the biceps,

the senii-tendinosus, semi-membra-

nosus, and adductor magnus.

The Articular branch descends

to the upper part of the external

condyle of the femur, and divides

into filaments, which are distrib-

uted to the fibrous capsmle and sy- MMIiMM
novial membrane of the knee joint.

THESome of

branches of thk

internal popliteal

NERVE. 1. The inter-

nal popliteal nerve. 2,

3. The terminations of

posterior femoral cuta-

neous nerves. 1, 5.

The internal or long

saphenous nerve. 6, 6.

The e.xternal or short

saphenous nerve.]

The Internal popliteal
nerve passes through the middle

of the popliteal space, from the

division of the great ischiatic nerve

to the lower border of the popli-

teus muscle, accompanies the artery

beneath the arch of the soleus,

and becomes the posterior tibial

nerve. It is superficial in the

whole of its course, and lies exter-

nally to the vein and artery.

The Branches of the internal

popliteal nerve are, muscular or

sural, articular, and a cutaneous

branch, the external saphenous.

The Muscular branches, of con-

siderable size, and four or five in

number, are distributed to the two

heads of the gastrocnemius, to the

soleus, plantaris, and popliteus.

The Articular branches, two or

three in number, supply the knee

joint, two of the twigs accompany-

ing the internal articular arteries.

The External or sho7-t saphenous

nerve (communicans poplitei, vel tibialis) proceeds from

*he middle of the internal popliteal, and descends in the groove between the two

The posterior ti-

bial NERVE in theback

of the leg. 1. The in-

ternal popliteal nerve

becoming the posterior

tibial. 1 and 2, indi-

cate its course, the up

per part of the external

popliteal nerve being

seen to the right.]
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bellies of the gastrocnemius muscle to the middle of the leg; it then piercer

the fascia, and, after receiving the coramunicans peronei, comes into relation

with the external saphenous vein, and follows the course of that vein to the outei

ankle, to which, and to the integument of the heel and outer side of the foot

(cutaneus dorsi pedis externus), it distributes branches.

The Posterior tibial nerve is continued along the posterior aspect of the

leg from the lower border of the popliteus muscle to the posterior part of the

inner aulde, where it divides into the internal and external plantar nerve. In

the upper part of its course it lies to the inner side of the posterior tibial artery
^

it then becomes placed superficially to that A^^essel, and

at the ankle is situated to its outer side ; in the lower [Fig. 282.

third of the leg it lies parallel with the inner border

of the tendo Achillis.

The Branches of the posterior tibial nerve are,

three or four muscular twigs to the deep muscles of

the posterior aspect of the leg, the branch to the flexor

longus pollicis accompanies the fibular artery; one or

two filaments which entwine around the artery, and

then terminate in the integument;' and & plantar

cutaneous branch which pierces the internal annular

ligament and is distributed to the integument of the

heel, and inner border of the sole of the foot.

The Internal plantar nerve, larger than the

external, crosses the posterior tibial vessels to enter

the sole of the foot, and becomes placed between the

abductor pollicis and flexor brevis digitorum ; it then

enters the sheath of the latter muscle, and divides

opposite the base of the metatarsal bones into three

digital branches; one to supply the adjacent sides of

the great and second toe; the second the adjacent

sides of the second and third toe ; the third the cor-

responding sides of the third and fourth toe. This

distribution is precisely similar to that of the digital

branches of the median nerve in the hand.

In its course the internal plantar nerve gives off

cutaneous branches to the integument of the inner

side and sole of the foot; muscular branches to the

muscles forming the inner and middle group of the

sole; a digital branch to the inner border of the

great toe ; and articxdar branches to the articulations

of the tarsal and metatarsal bones.

The External plantar nerve, the smaller of

the two, follows the course of the external plantar

artery to the outer border of the musculus accessorius,

beneath which it sends several deep branches to sup-

ply the adductor pollicis, interossei, transversus pedis

and the articulations of the tarsal and metatarsal

bones. It then gives branches to the integument of

the outer border and sole of the foot, and sends forwards two digital branchef-

to supply the little toe and half the next.

» It is extremely interesting, in a physiological point of view, to observe the mode of
distribution of these arterial filaments. They seem to be moni/ors to the artery of the
piesence or approach of dangei.

The tekmination of thfj

posterior tibial nerve in

tbe sole of the foot. 1. in-

ner Side of thc foot. 2. Outer

side of the foot. 3. Heel.

4. Internal plantar nerve.

5. External plantar nerve.

6. Branch to fle.xor brevis.

7. Branch to outside oJ

little toe. 8. Branch to

space between fourth and

fifth toes. 9, 9, 9. Digital

branches of the internal

plantar to remaining spaces.

10. Branch of internal plan-

tar to inner border of great

toe.]
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The External popliteal nerve (n. peroneus) one half smaller than tht

internal, passes downwards by the side of the tendon of the biceps, and crosses

the inner head of the gastrocnemius and the head of the soleus, to the neck of

the fibulS^ it then pierces the peroneus longus muscle, and divides into two
branches, anterior tibial and musculo-cutaneous.

[Fig. 283. The Branches of the external popliteal nerve are, com-

municans peronei, cutaneous, and articular.

The Comrmmicans peronei, proceeding from the exter-

nal popliteal near the head of the fibula, crosses the exter-

nal origin of the gastrocnemius muscle, and piercing the

deep fascia, descends to the middle of the leg, where it

joins the external saphenous nerve. It gives off one or

two cutaneous filaments in its course.

The Cutaneous branch passes down the outer side of the

leg, supplying the integument.

The Articular branches follow the external articular

arteries to the knee joint.

The Anterior tibial nerve (n. interosseus), vel pero-

neus profundus) commences at the bifurcation of the ex-

ternal popliteal on the neck of the fibula, and passes be-

neath the upper part of the extensor longus digitorum, to

reach the outer side of the anterior tibial artery, just as

that vessel has emerged through the opening in the inter-

osseous membrane. It descends the leg with the artery;

lying at first to its outer side, then in front of it, and near

the ankle becoming again placed to its outer side. Reach-

ing the ankle it passes beneath the annular ligament; ac-

companies the dorsalis pedis artery, supplies the adjacent

sides of the great and second toe, and communicates with

the internal division of the musculo-cutaneous nerve.

The Branches given off by the anterior tibial nerve are,

muscular to the muscles in its course ; and at the ankle a

tarsal branch which may be considered as one of the ter-

minal divisions of the nerve. This branch passes outwards

upon the dorsum of the foot, becomes ganglionic like the

posterior interosseous nerve at the wrist, and supplies the

extensor brevis digitorum muscle and the articulations of

the tarsus and metatarsus.The Musculo-Cuta-

\eous and the ante-

RIOR Tibial Nerve.—
I. The musculo-cuta-

neous nerve. 2, .3. The
anterior tibial nerve ac-

companying the ante-

rior tibial artery.]

The Musculo-cutaneous nerve (n. peroneus super-

ficialis) passes downwards along the fibula, in the substance

of the peroneus longus ; it then gets between the peroneus

longus and brevis, next between the peronei and extensor

longus digitorum, and at the lower third of the leg pierces

the deep fascia, and divides into the internal and external

cutaneous nerves of the foot. In its course it gives off several branches to the

peronei muscles.

The internal branch, the smaller of the two, is distributed to the inner side

of the foot and great toe, and communicates with the anterior tibial and internal

saphenous. The external, or larger branch, supplies the adjacent sides of the

second and third, third and fourth, and fourth and fifth toes, and communicates

with the external saphenous.
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SYMPATHETIC NERVES.
The St/ynpafJiefi'c consists of a vertebral and praevertebral portion-; the verte-

bral portion is composed of a series of ganglia united by a longitudinal cord, it

descends along each side of the vertebral column from the head to the coccyx,

communicates with the cranial and spinal nerves, and distributes branches to the

internal organs and viscera. The pt-^vertebral portion is that part of the sym-
pathetic which appertains to the viscera, comprising the numerous ganglia and
plexuses of the head, chest, abdomen, and pelvis.

The sympathetic nerve communicates with the cerebro-spinal nerves imme-
diately at their exit from the cranium and vertebral canal. With the fourth and
sixth nerve, however, it unites in the cavernous sinus; with the olfactory in the

nose; and with the auditory in the meatus auditorius internus.

The branches of distribution accompany the arteries which supply the different

organs, and form communications around them which are called plexuses, and
take the name of the artery with which they are associated ; thus we have the

mesenteric plexus, hepatic plexus, and splenic plexus. All the internal organs

of the head, neck, and trunk are supplied with branches from the sympathetic,

and some of them exclusively; hence it is denominated the nerve of organic life.

It is called the ganglionic nerve, from being constituted of a number of gang-
lia; and from the constant disposition which it evinces in its distribution, to

communicate and form small knots or ganglia.

There are four sympathetic ganglia in the head ; namely, the ophthalmic or

lenticular, the spheno-palatine or Meckel's, the otic or Arnold's, and the sub-

maxillary; three in the neck, superior, middle, and inferior cervical; twelve in

the dorsal region ; four in the lumbar region ; and four or five in the sacral

region.

Each ganglion [see fig. 246,] may be considered as a distinct centre, receiving

and giving branches in four different directions, viz., superior, or ascending, to

communicate with the ganglion above ; inferior, or descending, to communicate
nth the ganglion below; external, to communicate with the spinal nerves; and
iternal, to communicate with the sympathetic filaments of the opposite side,

'lind be distributed to the viscera.

As regards the spinal nerves, it receives as well as gives; the white fibres

of the sympathetic being derived from the cerebro-spinal nerves.

CRANIAL PORTION OF THE SYMPATHETIC NERVE.

Cranial Ganglia.

Ophthalmic, or lenticular ganglion,

Spheno-palatine, or Meckel's ganglion,

Otic, or Arnold's ganglion,

Submaxillary ganglion.

The Ophthalmic GANGLION (j-Hiary; lenticular') is a small quadrangular ana

lattened ganglion situated within the orbit, between the optic nerve and external

pectus muscle; it is in close relation with the optic nerve, and generally with the

bphthalmic artery; and is surrounded by adipose tissue, which renders its dissec-

^on somewhat difficult. It is of a reddish-gray color, like other sympathetic

mglia

Its branches of distribution are the short ciliary nerves, which arise from its

interior angles in two groups : the upper group consisting of about four fila^

lents; the lower, of five or six. They accompany the ciliary arteries in a

[raving course, and divide into filaments which pierce the sclerotic around the

Dtic nerve, to supply the tunics of the eyeball. A small filament is said, by

29
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Tiedemann, to accompany the arteria centralis retinae into the centre of the globe
of the eye.

Its hranches of comrmmicatlon are three : one, the long root, proceeds from
the nasal branch of the ophthalmic nerve, and joins its superior angle j a short

and thick branch, the sho7-t root, from the inferior division of the third nerve to

its inferior angle; and a slender filament, the sympathetic root, from the carotid

plexus. Occasionally the ophthalmic ganglion receives also a filament of com-
munication from the spheno-palatine ganglion ; and sometimes from the abdu-
cens nerve.

Fig. 284.

Cranial ganglia of thk sympathetic nbrvk. 1. Ganglion of Kibes. 2. Filament by
which it communicates with the carotid ple.\us (3). 4. Ophthalmic or lenticular ganglion,

giving off ciliary branches. 5. Part of the inferior division of the third nerve communicating

with the ganglion by means of a short thick branch (short root). 6. Part of the nasal nerve,

connected with the ganglion by means of a longer branch (long root). 7. A slender fila-

ment (the sympathetic root) sent directly backwards from the ganglion to the carotid plexus.

8. Part of the sixth nerve in the cavernous sinus, receiving two branches from the carotid

plexus. 9. Meckel's ganglion (spheno-palatine). 10. Spheno-palatine nerves. 11. De-

scending or palatine branches. 12. Its internal or nasal branches. 13. Naso-palatine

branch, one of the nasal branches. 14. Posterior branch of the ganglion, the Vidian nerve.

15. Its carotid branch (n. petrosus profundus) comunicating with the carotid plexus. 16.

Its petrosal branch (n. petrosus superficialis major), joining the intumescentia gangliformis

of the facial nerve. 17. Facial nerve. 18. Chorda tyinpani nerve, descending to join the

gustatory nerve. 19. Gustatory nerve. 20. Subraaxillarj' ganglion, receiving the chorda

tympani, and other filaments from the gustatory. 21. Superior cervical ganglion of the

sympathetic. * Naso-palatine ganglion, or ganglion of Cloquet,

The Spheno-palatine ganglion (Meckel's), the largest of the cranial gan-

{rlia- of the sympathetic, is situated in the spheno-maxillary fossa, a little below

the superior maxillary nerve. It is of small size, of a reddish-gray color, and

triangular in shape; and is placed on the posterior part of the spheno-palatine

nerves, which it only partially involves. Its branches are divisible into four

groups; ascending, descending, internal, and posterior.

The ascending branches are three or four small filaments which are distributed

to the periosteum of the orbit. One of these branches sometimes joins the

ophthalmic ganglion; one the sixth nerve; and two the optic nerve.

The descending branches are the three palatine nerves, anterior, middle, and

posterior.
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The anterior or large palatine nerve descends from the c;anglioa through the

posterior palatine canal, and emerges at the posterior palatine foramen. It then

passes forwards in the substance of the hard palate to which it is distributed,

and communicates with the naso-palatine nerve. While in the posterior palatine

canal, this nerve gives oiF several branches (inferior nasal), which enter the

nose through openings in the palate bone, and are distributed to the middle and
inferior meatus, inferior spongy bone, and antrum.

The middle or external palatine nerve descends externally to the preceding

to the posterior palatine foramen, and distributes branches to the tonsil, soft

palate, and uvula.

Tlhe posterior or small palatine nerve, quits the other nerves to enter a dis-

tinct canal, from which it emerges by a separate opening behind the posterior

palatine foramen. It is distributed to the hard palate and gums near the point

of its emergence, and also to the tonsil, soft palate, and uvula.

The internal branches are the superior nasal and naso-palatine. The superior

nasal nerves, four or five in number, enter the nasal fossa through the spheno-

palatine foramen, and are distributed to the mucous membrane of the superior

meatus, and superior and middle spongy bone.

The naso-palatine nerve (Scarpa) enters the nasal fossa with the nasal nerves,

and crosses the roof the nares to reach the septum, to which it gives filaments.

It then curves downwards and forwards to the naso-palatine canal, and passes

through that canal to the palate, to which and to the papilla behind the incisor

teeth it is distributed. This nerve was described by Cloquet as uniting with its

fellow in the naso-palatine canal and constituting the naso-palatine ganglion.

The existence of this ganglion is disputed.

The posterior branches are the Vidian or pterygoid nerve, and the pharyngeal.

The Vidian^ nerve passes directly backwards from the spheno-palatiue gan-

glion, through the pterygoid or Vidian canal, to the foramen lacerum basis

cranii, where it divides into two branches, carotid and petrosal. The carotid

branch (n. petrosus profundus) crosses the foramen lacerum, surrounded by the

cartilaginous substance which closes that opening, and enters the carotid canal

to join the carotid plexus. The petrosal branch (n. petrosus superfieialis major)

enters the cranium through the foramen lacerum basis cranii, piercing the carti-

laginous substance, and passes backwards beneath the Gasserian ganglion and

dura mater, imbedded in a groove on the anterior surface of the petrous bone,

to the hiatus Fallopii. In the hiatus Fallopii it receives a branch from

Jacobson's nervb, and terminates in the intumescentia gangliformis of the

facial nerve.

T\\Q pharyngeal nerve is a small branch which passes backwards through the

tpterygo-palatine canal with the pterygo-palatine artery, to be distributed to the

[mucous membrane of the I^ustachian tube and neighboring part of the pharynx.

The Otic ganglion (Arnold's) ^ is a small oval-shaped and flattened gan-

glion, lying against the inner surface of the inferior maxillary nerve, close to

the foramen ovale; it is in relation, externally, with the trunk of that nerve,

Must at the point of union of the motor root; internally it rests against the car-

Itilage of the Eustachian tube and tensor palati muscle ; and posteriorly is in

icontact with the arteria meningea media. It is closely adherent to the internal

pterygoid nerve, and appears like a swelling of that branch.

The branches of the otic ganglion are six in number; two of distribution, and

four of communication.

1 Guido Guidi Latinized into Vidus Vidius, was Professor of Anxitomy and Medicine in

the College of France in 1542. His work is posthumous, and was published in 1611.

2 Frederick Arnold, " Dissertatio Inauguralis de Parte Cephalica Nervi Syrapathetici."

Heidelberg, 1826; and " Ueber den Ohrknoten," 1828.
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The hrancJies of distribution are, a small filament to the tensor tympanr

muscle, and one or two to the tensor palati.

The branches of commtivication are, one or two filaments from the inferior

maxillary nerve (short root) ; one or two filaments from the auriculo-temporal

nerve; filaments from the nervi molles of the arteria nieningea media, and the

nervus ])etrosus superfirialis mhior (lone root). The latter nerve ascends from

the ganglion to a small canal situated between the foramen ovale and foramen

spinosura, and passes backwards on the petrous bone to the hiatus Fallopii,

where it divides into two filaments. One of these filaments enters the hiatus

and joins the inturaescentia gangliformis of the facial; the other passes to a

minute foramen nearer the base of the petrous bone, and enters the tympanum,
where it communicates with a branch of Jacobson's nerve.

The Submaxillary ganglion is a small round or triangular ganglion

situated on the submaxillary gland, in close relation with the gustatory nerve,

and near the posterior border of the mylo-hyoideus muscle.

Its branches of distribntion, six or eight in number, divide into many fila-

ments, which supply the side of the tongue, the submaxillary gland, sublingual

eland, and Wharton's duct.

Its branches of comrminication are, two or three from and to the gustatory

nerve; one from the chorda tympani; two or three which form a plexus with

branches of the hypoglossal nerve; and one or two filaments which pass to the

facial artery, and communicate with the nervi molles from the cervical portion

of the sympathetic.

Carotid plexus.—The ascending branch of the superior cervical ganglion

enters the carotid canal with the internal carotid artery, and divides into two

branches, which form several loops of communication with each other around

the artery. These branches, together with those derived from the carotid branch

of the Vidian, constitute the carotid plexus. They also form frequently a small

gangliform swelling at the under part of the artery, which is cnllcd the carotid

ganglion. The latter, however, is not constant. The continuation of the carotid

plexus onwards with the artery by the side of the sella turcica, is the cavernous

jjlexus.

The carotid plexus is the centre of communication between all the cranial

ganglia, and, being derived from the superior cervical ganglion, between ±lie

cranial ganglia and those of the trunk; it also communicates with the greater

part of the cerebral nerves, and distributes filaments with each of the branches

of the internal carotid, to accompany those branches to their ultimate ramifica-

tions. The branches which accompany the anterior cerebral artery at each side,

unite upon the anterior communicating artery, and, according to llibes, form a

small ganglion, the ganglion of Ribes. The existence of this ganglion is

disputed.

The ophthalmic ganglion communicates with the plexus by means of the long

branch which reaches it fi'om the cavernous plexus. The .spheno-palatinc joins

the plexus by means of the carotid branch of the Vidian. The submaxillary
g'li'.glion is brought into connexion with it by means of the otic ganglion, and

the otic ganglion by means of the tympanic nerve and Vidian.

It communicates with the third nerve in the cavernous sinus, and through

the ophthalmic ganglion ; frequently with the fourth in the formation of the

nerve of the tentorium; with the Gasserian ganglion; with the ophthalmic divi-

sion of the fifth in the cavernous sinus, and by means of the ophthalmic ganglion;

with the superior maxillary, through the spheno-palatine ganglion; and with the

inferior maxillary, through the otic ganglion. It sends two branches directly



\

CERVICALGANGLIA. 458

to the sixth nerve, which unite ' with it as it crosses the cavernous sinus ; it

conmiunicates with the facial and auditory nerve, through the medium of the

petrosal branch of the Vidian ; and with the glosso-pharyngeal by means of two

filaments to the tympanic nerve.

CERVICAL PORTION OP THE SYMPATHETIC NERVE.

The Superior cervical cjanglion is long and fusiform, of a reddish-gray color,

smooth, and of considei'able thickness, extending from within an inch of the

carotid foramen in the petrous bone to opposite the lower border of the third

cervical vertebra. It is in relation, in front, with the sheath of the internal

carotid artery and internal jugular vein ; and, behind, with the rectus anticus

major muscle.

Its branches are divisible into superior^ inferior, external, and infernal ; to

which may be added, as jSroper to this ganglion, anterior.

The superior (carotid nerve) is a single branch which ascends by the side of

the internal carotid, and divides into two branches; one lying to the outer, the

other to the inner side of that vessel. The two branches enter the carotid canal,

and, by their communications with each other and with the carotid branch of

the Vidian, constitute the carotid plexus.

The inferior or descending branch, sometimes two, is the cord of communica-

tion with the middle cervical ganglion.

The external branches are numerous, and may be divided into two sets ; those

which communicate with the glosso-pharyngeal, pneumogastric, and hypoglossal

nerve; and those which communicate with the first four cervical nerves.

The internal branches are three in number: j^haryvgeal, to assist in forming

the pharyngeal plexus; laryngeal, to join the superior laryngeal nerve and its

branches; and, superior cardiac nerve, or nervus superficialis cordis.

The anterior branches accompany the external carotid artery with its branches,

around which they form plexuses, and here and there small ganglia; they are

named, from the softness of their texture, nrrvi molles, and, from their reddish

hue, nervi subrufi. The branches accompanying the facial artery are conducted

by that vessel to the submaxillary ganglion, and those which accompany the

internal maxillary artery reach the otic ganglion through the medium of the

arteria meningea media.

The Middle cervical ganglion (thyroid ganglion) is small, and sometimes

wanting. It is situated opposite the fifth cervical vertebra, and rests against the

inferior thyroid artery. This relation is so constant, as to have induced Haller

to name it the ^^ thyroid ganglion."

Its superior branch, or branches, ascend to communicate with the superior

cervical ganglion.

Its inferior branches descend to join the inferior cervical ganglion ; one of

these frequently passes in front of the subclavian artery, the other behind it.

Its external branches communicate with the fifth and sixth cervical nerve.

Its internal branches are filaments which accompany the inferior thyroid

artery, inferior thyroid plexus ; and the middle cardiac nerve, nervus cardiacus

magnus.

The Inferior cervical ganglion (vertebral ganglion) is much larger than the

preceding, and constant in its existence. It is of a semilunar form, and situated

on the base of the transverse process of the seventh cervical vertebra, imme-
diately behind the vertebral artery ; hence its designation " vertebral ganglion.''

I
Panizza, in his "Experimental Researches on the Nerves," denies this communication,

and states very vaguely that "they are merely lost and entwined around it."

—

Edinburgh
Medical and Surgical Journal, Jan. 183G.
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Its superior hranches communicate with the middle cervical ganglion

The inferior hranches pass some before and some behind the subclavian

artery, to join the first thoracic ganglion.

The external hranches consist of two sets ; one which communicates with the

sixth, seventh, and eighth cervical, and first dorsal nerve, and one which

accompanies the vertebral artery along the vertebral canal, forming the vertehral

plexus. The plexus sends filaments to all the branches given oif by that

[Fig. 285. The great sympathktic

NEKVK. i56. The cavity of the

cranium. 34. The globe of

the eye. 33. The septum of

the nose. 32. The incisor

tooth. 31. The submnxiilary

ghmd. 30. The hirynx. 29.

The heart. 28. The left lung.

« The coeliac axis. 27. The
ascending vena cava. 26. The
kidney. 25. The crista of the

ilium. 2-t. The pubes. 23.

The bladder. 22. The rectum.

1. Plexus on the carotid artery

in the carotid foramen. 2.

Sixth nerve, (abducens.) 3.

First branch of the fifth, or

ophthalmic nerve. 4. Naso-

palatine nerve on the septum

narium, connecting MecJiel's

ganglion with Cloquet's in the

incisive foramen. 6. Imme-
diately above the figure is

the recurrent branch, ptery-

goid, or Vidian nerve, dividing

into the carotid and petrosal

branches. 6. Anterior or large

palatine branch of Meckel's

ganglion. 7. Gustatory nerve

joined by the chorda tympani.

8. The portio dura of the

seventh pair, or fiicial nerve.

9. The superior cervical gang-

lion. 10. The middle cervical

ganglion. 11. The inferior cer-

vical ganglion. 12. The roots

of the great splanchnic nerve,

arising from the thoracic gang-

lia. 13. The lesser splanchnic

nerve. 14. The renal plexus.

15. The solar plexus. 16. The

mesenteric plexus. 17. The
lumbar ganglia. 18. The sacral

ganglia. 19. The vesical plex-

us. 20. The rectal plexus. -1.

The lumbar plexuSj (cerebro-

spinal.)]

artery, and communicates in the cranium with the filaments of the carotid

plexus accompanying the branches of the internal carotid artery.

The internal branch is the inferior cardiac nerve, nervus cardiacus minor.

Cardiac nerves.— The cardiac nerves are three in number at each side,

namely, superior, middle, and inferior.



CARDIAC PLEXUSES. 455

Tlie Superior cardiac nerve (nervits superjicialis cordis) proceeds from the

lower part of the superior cervical ganglion ; it descends the neck behind the

gommon carotid artery and parallel with the trachea, crosses the inferior

thyroid artery, and running by the side of the recurrent laryngeal nerve, enters

the chest. The nerve of th^ right side passes either in front of or behind the

subclavian artery and along the posterior aspect of the arteria innoruinata to

the deep cardiac plexus. The left superior cardiac nerve runs by the side of

the left carotid artery, and crosses the arch of the aorta to the superficial

cardiac plexus.

In its course it receives branches from the pneumogastric nerve, and sends

filaments to the thyroid gland and trachea.

The Middle cardiac nerve (nerviis cardiacvs magnns) proceeds from the middle

cervical ganglion, or, in its absence, from the cord of communication between

the superior and inferior ganglion. It is the largest of the three nerves, and

lies parallel with the recurrent laryngeal. At the root of the neck it divides

into several branches, which pass some before and some behind the subclavian

artery, communicates with the superior and inferior cardiac, pneumogastric and

recurrent nerve, and descends to the bifurcation of the trachea, to join the

deep cardiac plexus.

The Inferior cardiac nerve (jtervus cardiacus minor) arises from the inferior

cervical ganglion, communicates with the recurrent laryngeal and middle cardiac

nerve, and descends to the front of the bifurcation of the trachea, to the deep

cardiac plexus.

The Superficial cardiac plexus is situated immediately beneath the arch

of the aorta, and in front of the right pulmonary artery. It receives the

superior cardiac nerve of the left side and the inferior cardiac branch of the left

pneumogastric nerve, both of which cross the arch of the aorta between the left

phrenic and pneumogastric nerve. It receives besides several filaments from

the deep cardiac plexus, and sometimes a cardiac branch from the right pneu-

mogastric nerve. Connected with the plexus is a small ganglion (sometimes

wanting), the cardiac ganglion of Wrisberg, which lies close to the right side

of the fibrous cord of the ductus arteriosus. The superficial cardiac plexus

gives ofi" filaments which pass along the front of the left pulmonary artery to

the root of the left lung, where they communicate with the anterior pulmonary

plexus 5 while the principal part of the plexus descends in the groove between

the pulmonary artery and aorta to the anterior longitudinal sulcus of the heart,

where it comes into relation with the anterior coronary artery, and becomes the

anterior corouarij plexus. At the base of the heart, the anterior coronary

plexus receives several filaments from the deep cardiac plexus. Its branches

are distributed to the substance of the heart in the course of the left or

anterior coronary artery.

The Deep or Great cardiac plexus is situated on the bifurcation of the

trachea, above the right pulmonary artery and behind the transverse portion of

the arch of the aorta. It receives, on the right side, the three cardiac nerves

of the sympathetic of the same side, and the cardiac branches of the right

pneumogastric and right recurrent nerve. On the left side it receives the

middle and inferior cardiac nerves of the sympathetic of the left side; the

cardiac branches of the left pneumogastric (excepting the inferior), and several

cardiac branches from the left recurrent nerve. In other words, it receives all

the cardiac filaments of the sympathetic, pneumogastric, and recurrent nerves,

with the exception of the left superior cardiac of the sympathetic (nervus super-

ticialis cordis) and the inferior cervical cardiac of the left pneumogastric, these

two nerves being destined to the superficial cardiac plexus.

The branches of the deep cardiac plexus, proceeding from its righc and left

division, pass downwards to join the coronary arteries, and outwards to the pul-

monary plexuses.
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From the right division of the plexus the branches proceed before and
behind the right pulmonary artery. Those which pass in front descend upon
the trunk of the pulmonary artery to the left coronary artery, and help to form

the anterior coronary plexus ; those which pass behind the right pulmonary
artery are distributed to the right auricle; a third set of filaments, proceeding

from the right division of the deep cardiac plexus, follow the course of the

right pulmonary artery to the anterior pulmonary plexus.

From the left division of the plexus branches proceed beneath the arch of the

aorta immediately to the right of the ligament of the ductus arteriosus to join

the superficial cardiac plexus; others pass outwards with the pulmonary artery

to the pulmonary plexus; a few descend to the left auricle; but the chief bulk

pass on to the right coronary artery and form the posterior coronary jilexus.

T\xQ Anterior coronary plexus proceeds from the superficial cardiac plexus,

and receives other filaments from the deep cardiac plexus. It is distributed

with the branches of the coronary artery on the anterior aspect of the heart.

The Posterior coronary plexus proceeds from the deep cardiac plexus and

principally from its left division. It follows the course of the arteries distrib-

uted to the posterior aspect of the heart.

THORACIC PORTION OF THE SYMPATHETIC NERVE.

[Fig. 28

The GANGLIA OF THE RYMPATHRTIC

IN THE chest; (the ganglia are re-

presented larger than natural) ; from

part of a plate in Mr. Swan's work. a.

Aorta, b. First rib. c. Eleventh rib.

1. First thoracic ganglion. 2. Last

thoracic ganglion. .3. The great

splanchnic nerve. 4. The lesser

eplanchnic nerve. 5. Third or. renal

iplanehnio nerve. 6. Part of the

brachial plexus.]

The thoracic portion of the sympathetic nerve

is the trunk of the sympathetic in its course

through the cavity of the thorax. It lies by
the side of the vertebral column on the heads

of the ribs and intercostal spaces; but at its

lowest part comes into relation with the sides

of the bodies of the last two dorsal vertebrae.

The Thoracic ganglia are twelve in number
at each side. They are flattened and triangu-

lar, or irregular in form, and present the pecu-

liar reddish-gray color and pearly lustre of

sympathetic ganglia in general ; they rest

against the heads of the ribs, and are covered

by the pleura costalis. The first two ganglia

and the last are usually the largest; the latter

being situated on the side of the body of the

last dorsal vertebra.

Their branches are branches of communica-
tion and branches of distribution. Some as-

cending filaments from the first ganglion assist

in the formation of the vertebral plexus.

The external or communicating branches,

usually two in number for each ganglion, com-
municate with the intercostal nerves.

The internal or visceral branches proceeding

from the five or six upper ganglia, are of small

size, and distributed to the aorta, oesophagus,

vertebral column, and lungs. The branches to

the lungs proceed from the third and fourth

ganglia, and go to join the posterior pulmonary
plexus. The visceral branches of the six lowei^

ganglia unite to form the three splanchnic

nerves.

The Great splanchnic nerve proceeds from

the sixth dorsal <rau2;lion, and rec^ivin"- thtj



ABDOMINAL PLEXUSES, 457

branches of tlie S3venth, eighth, ninth, and tenth, passes downwards along the

front of the vertebral column, and, piercing the crus of the diaphragm, termi-

nates in the semilunar ganglion.

The Lesser spl<tnclinic nerve is formed by filaments which issue from thu

tenth and eleventh ganglia; it pierces the crus of the diaphragm, and joins the

the solar plexus near the middle line.

The Tliird or renal splanelinic verve proceeds from the last thoracic ganglion,

and, piercing the diaphragm, terminates in the renal plexus. When absent,

the place of this nerve is supplied by the lesser splanchnic.

The Semilunar ganglion is a large, irregular, gangliform body, pierced by

numerous openings, and appearing like the aggregation of a number of smaller

ganglia, having spaces between them. It is situated by the side of the coeliac

axis and root of the superior mesenteric artery, and extends outwards to the

supra-renal capsule. The ganglia communicate both above and below the

coeliac axis and form a gangliform circle, from which branches pass off in all

directions, like rays from a centre. Hence the entire circle has been named
the solar plexus.

The Solar or epigastric plexus receives the great and lesser splanchnic

nerves; the termination of the right pneumogastric nerve ; some filaments from

the right phrenic nerve; and sometimes one or two from the left. It sends

forth numerous filaments which accompany, under the name of plexuses, all the

branches given off by the abdominal aorta. Thus we have, derived from the

solar plexus, the—

Phrenic, or diaphragmatic plexuses,

Gastric plexus.

Hepatic plexus.

Splenic plexus.

Supra-renal plexuses,

Renal plexuses,

Superior mesenteric plexus.

Aortic plexus,

Spermatic plexuses.

Inferior mesenteric plexus.

In connexion with the phrenic plexus of the right side, there is described a

small ganglion diaphragmaticum, which is situated near the supra-renal cap-

sule. In this ganglion branches of the right phrenic nerve communicate with

those of the sympathetic.

The Sup>ra-renal plexuses are remarkable for their large size, and for a gan-

glion, which has received the name of ganglion supra-renale.

The Renal plexuses are large, and receive the third splanchnic nerve.

The Superior mesenteric jilexus has several small ganglia at the root of the

artery; and its nerves, which are whiter than those of the other plexuses, form

a kind of nervous sheath to the artery and its branches.

The Aortic plexus is a continuation of the solar plexus downwards on the

aorta, for the supply of the inferior branches of that trunk ; it receives also

branches from the renal plexuses and lumbar ganglia. It is the source of origin

of the inferior mesenteric plexus and part of the spermatic plexus, and termi-

nates below in the hypogastric plexus. It likewise distributes branches on the

inferior vena cava.

The Spermatic plexus is derived from the renal plexus, but receives filaments

from the aortic plexus.

, The Inferior mesenteric plexus is derived chiefly from the aortic plexus.

LUMBAR PORTION OP THE SYMPATHETIC NERVE.

The lumbar portion of the trunk of the sympathetic is situated on the verte-

bral column, close to the anterior border of the psoas raagnus muscle. It is

continuous above under the edge of the diaphragm, with the thoracic portion

)f the nerve, and below it descends upon the sacrum, in front of the anterior
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sacral foramina, to the coccyx. It presents four small ganglia and an interme-

diate cord.

The Lumbar ganglia, four in number at each side, of a pearly-gray color and

fusiform shape, are situated on the anterior part of the bodies of the lumbar

vertebrae.

The hi'onches of the lumbar ganglia are branches of communication and

branches of distribution.

The external or commxinicatlng branches, two or three in number from each

ganglion, and longer than in the other regions, communicate with the lumbar

nerves.

The internal or visceral brandies consist of two sets; the upper pass inwards

in front of the abdominal aorta, and join the aortic plexus ; the lower cross the

common iliac arteries, and unite over the promontory of the sacrum, to form the

hypogastric plexus.

The Bj/pogastric plexus is formed by the termination of the aortic plexus,

and by the union of branches from the lower lumbar ganglia. It is situated

over the promontory of the sacrum, between the two common iliac arteries, and

bifurcates inferiorly into two lateral portions, inferior hypogastric plexuses,

which communicate with branches from the third and fourth sacral nerves. It

distributes branches to the viscera of the pelvis, and sends filaments which
accompany the branches of the internal iliac artery.

SACRAIi PORTION OF THE SYMPATHETIC NERVE.

The Sacral ganglia are four or five in number at each side. They are situ-

ated on the sacrum, close to the anterior sacral foramina, and resemble the

lumbar ganglia in form and mode of connexion, although much smaller in size.

The external or communicating branches are two from each ganglion, which
pass outwards to communicate with the anterior sacral nerves and with the coc-

cygeal nerve.

The internal or visceral branches communicate very freely with the inferior

hypogastric plexuses, and are distributed to the pelvic viscera. The last pair

of sacral ganglia give off branches which join a small ganglion, situated on the

first bone of the coccyx, called the ganglion impar, or azjjgos. This ganglion

serves to connect the extremities of the two sympathetic nerves. It gives ofi" a

few small branches to the coccyx and rectum, and communicates with the coc-

cygeal nerve.

CHAPTER X.

ORGANS OF SENSE.

The organs of sense, the instruments by which the animal frame is brought
into relation with surrounding nature, are five in number. Four of these organs

are situated within the head: viz., the apparatus of smell, sight, hearing, and
taste; the remaining organ, that of touch, is resident in the skin, and dis-

tributed over the surface of the body.

ORGAN OF SMELL.

The orgau of smell consists essentially of two parts: one external, the nose;

the other internal, the VMsal fossce.
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NOSE.

T!ie nose is the triangular pyramid which projects from the centre of the face,

immediately above the upper lip. Superiorly it is connected with the forehead

by means of a narrow bridge ; inferiorly, it presents two openings, the nostn'U,^

^anterior vnres,'] which overhang the mouth, and are so constructed that the

odor of all substances must be received by the nose before they can be intro-

duced within the lips. The septum between the openings of the nostrils is called

the cohnnna. Their entrance is guarded by a number of stiff" hairs {vihn'sseB)

which project across the openings, and act as a filter in preventing the introduc-

tion of foreign substances, such as dust or insects, with the current of air intended
for respiration.

The anatomical elements of which the nose is composed, are, 1. Integument.
2. Muscles. 3. Bones. 4. Fibro-cartilages. 5. Mucous membrane. 6. Ves-
sels and nerves.

1. The Integument forming the tip (lohului) and wings (al(je) of the nose is

extremely thick and dense, so as to be with difficulty separated from the fibro-

cartilage. It is furnished with an abundance of sebiparous glands, which, by
their oily secretion, protect the extremity of the nose under alternations of tem-
perature. The sebaceous matter of these glands becomes of a dark color neai

the surface, from altered secretion, and also from attraction of the carbonaceous
matter floating in the atmosphere; hence the spotted appearance which the tip

of the nose presents in large cities. When the integument is firmly compressed,
the inspissated sebaceous secretion is squeezed out, and, taking the cylindrical

form of the excretory ducts of the glands, has the appearance of small white
maggots (grubs; comedones) with black heads.

2. The Muscles are brought into view by reflecting the integument; they are

the pyramidalis nasi, compressor naris, dilatator naris, levator labii superioris

aljeque nasi, and depressor alae nasi. They have been already described with
the muscles of the face.

3. The Bones of the nose are, the nasal, and nasal processes of the superior

maxillary.

4. The Fihro-i-artilagps give form and stability to the nose, providing, at the

same time, by their elasticity against injuries. They are five in number,
namely, the—

Fibro-cartilage of the septum,

Two lateral fibro-cartilages,

Two alar fibro-cartilages.

The Fihro-cartilage of the septum, somewhat triangular in form, divides the
nose into its two nostrils. It is connected above with the nasal bones and late-

ral fibro-cartilages ; behind, with the ethmoidal septum and vomer ; and below,
with the palate processes of the superior maxillary bones. The alar fibro-carti-

lages and columna move freely on the fibro-cartilage of the septum, being but
loosely connected with it by perichondrium.

The Lateral fibro-cartilages are also triangular; they are connected, in front,
with the fibro-cartilage of the septum ; above, with the nasal bones; behind, with
the nasal processes of the superior maxillary bones; and ie/ow, with the alar

fibro-cartilages.

Alar fbro-cartilages—Each of these cartilages is curved so as to correspond
with the walls of the nostril, to which it forms a kind of rim. The inner por-

tion is loosely connected with the same part of the opposite cartilage, to form
the columna. It is expanded and thickened at the point of the nose, to consti-

1 [The word nostril is employed in a somewhat more extended sense than " aperture,"
and would seem properly to refer to each lateral cavity of the nose, forming a vestibule to

U« appropriate nasal fossa.]
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tute the lohe \lobuJus\ ; and on the side makes a curve corresponding with that

of the ala. This curve is prolonged backwards and downwards in the direction

of the posterior border of the ala by three or four small fibro-cartilaginous plates

(sesamoid cartilages, cartilagines minores), which are appendages of the alar

fibro-cartilao;e.

Fis. 287. Fig. 288.

The fibro-cartilages of the nose.

1. One of the nasal bones. 2. Carti-

lage of the septum. 3. Lateral carti-

lage. 4. Alar cartilage. 5. Central

portions of the alar cartilages which

constitute the columna. 6. Cartila-

gines minores or sesamoid cartilages.

7. The nostril.

The fibro-cartilages and bones of the nosk,

viewed from the side ; after Arnold, a. Nasal bono.

h. Nasal process of the superior maxillary bone.

4. Cartilage of the septum. 1. Lateral cartilage.

2. Alar cartilage. 2*. Inner portion of the alar

cartilage. 3. Sesamoid cartilages. 6. Areolar

tissue of the ala nasi. 6. Aperture of the nos-

tril.

The whole of these fibro-cartilages are connected with each other, and to the

bones, by perichondrium, which, from its membranous structure, permits of the

freedom of motion existing between them.

5. Tlie Mucous memhrane lining the interior of the nose, is continuous with

the skin externally, and with the pituitary membrane of the nasal fossae within.

Around the entrance of the nostrils it is provided with the vibi-issce.

6. Vessels and Nerves. — The Arteries of the nose are the lateralis nasi from
the facial, and the nasalis septi from the superior coronary.

Its Nerves are, the facial, infraorbital, and nasal branch of the ophthalmic.

NASAL FOSS^.

To obtain a good view of the nasal fossce, the face must be divided through

the nose by a vertical incision, a little to one side of the middle line.

The Nasal fossa [nares internge] are two irregular, compressed cavities, ex-

tending backwards from the nose to the pharynx. They are [each] bounded
superiorly by the lateral cartilage of the nose, and by the nasal, ethmoid, and
sphenoid bone; inferiorlij, by the hard palate; and, in the middle line, they

are separated by a bony and fibro-cartilaginous septum. A plan of the boun-
daries of the nasal fossas will be found at page 91.

On the outer wall of each fossa, in the dried skull, are three projecting pro-

cesses, termed spongy bones. The two superior belong to the ethmoid, the

inferior is a separate bone. In the fresh fossae these are covered with mucous
membrane, and serve to increase the surface of that membrane by their promi-

nence and convoluted form. The space interveoiug between the superior and
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rHiddle sponey bone is the s7ipe7-io7' vicafns ; the space between the middle and

inferior, the m/'fA/Zc 7neatus; and that between the inferior and the floor of the

fossa, the inferior mratits.

[Fig. 290,

[Fio. 289.

^^if»" \

Osseous and fibro-caetilaginotts

SEPTUM OB' THE NASAL FOSSAE, Seen from

the left side; after Arnold.— rt. Nasal

bone. h. Superior maxillary bone.

c. Sphenoidal sinus, rf. Central or per-

pendicular plate of the ethmoid bone,

e. Vomer. 2*. Inner part of the right

alar fibro-cartilage of the nose. 4. Fibro-

cartilage of the septum.]

Thk outer wallop the left nasal fossa covered

•with the pituitary membrane. 1. Frontal bone.

2. Nasal bone. 3. Superior ma.xillary. 4. Sphenoid.

5. The superior turbinated or spongy bone. 6. Middle

turbinated bone. 7. Inferior turbinated bone. The
three meatuses of the nose are seen below the three

last-named bones. 8. The opening of the Eustachian

tube.]

These tneafuses are passages which extend from before backwards, and it is

in circulating through and amongst them that the atmosphere deposits its odo-

rant particles upon the mucous membrane. There are several openings into the

nasal fosStB : thus, in the super-ior meatus are the openings of the sphenoidal

and posterior ethmoidal cells; in the middle, the anterior ethmoidal cells, fron-

tal sinuses, and antrum maxillare; and, in the inferior meatus, the termination

of the nasal duct. In the dried bones there are two additional openings, the

spheno-palatine and the anterior palatine foramen ; the former being situated in

the superior, the latter in the inferior meatus.

The Miicous m.emhrane of the nasal fossae is called pihdtary, or Svhneiderian}

The former name being derived from the nature of its secretion \^pituita, phlegm,

mucus,] the latter from Schneider, who was the first to show that the secretion

of the nose proceeded from the mucous membrane, and not from the brain, as

was previously imagined. It is closely adherent to the periosteum, constituting

what is called a fibro-mucous membrane, and is continuous with the general

gastro-pulmonary mucous membrane. From the nasal fossas it may be traced

through the openings in the meatuses, into the sphenoidal and ethmoidal cells;

into the frontal sinuses; into the antrum maxillare; through the nasal duct to

the surface of the e^'e, where it is continuous with the conjunctiva; along the

Eustachian tubes into the tympanum and mastoid cells, to which it forms the

lining membrane; and through the posterior nares into the pharynx and mouth,

and thence through the lungs and alimentary canal.

1 Conrad Victor Schneider, Professor of Medicine at Wittenberg. His work, entitled

'' De Catarrhis," &c. was published in 1661.
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The surface of the membrane is furnished with a laminated epithelium near

the apertures of the nares, and in the rest of its extent with a columnar epithe-

lium supporting vibratile cilia.

Vessels and Nf'rves. — The j4r/e?'/es of the nasal fossae are the anterior and
posterior ethmoidal, from the ophthalmic ; and spheno-palatine and pterygo-

palatine from the internal maxillary.

The Nerves are, olfactory, spheno-palatine and naso-palatine from Meckel's

ganglion, and nasal branch of the ophthalmic. The ultimate filaments of tbe

olfactory nerve terminate in papillae.

ORGAN OF VISION.

The form of the eyeball is that of a sphere, of about one inch in diameter,

having the segment of a smaller sphere engrafted on its anterior surface, which

increases its antero-posterior diameter. The axes of the two eyeballs are

parallel with each other, but not so with the axes of the orbits, which are

directed outwards. The optic nerves follow the direction of the orbits, and

therefore enter the eyeballs at their nasal side.

GLOBE OF THE EYE,

The gJohe of the eye is composed of tunics, and of refracting media o.'led

humors. The funics are three in number,

1. Sclerotic and Cornea,

2. Choroid, [Ciliary ligament,] Iris, and Ciliary processes,

8. Retina and Zonula ciliaris.

The liumors are also three—
Aqueous, Crystalline (lens). Vitreous.

First tunic.—The Sclerotic and Cornea form the external tunic of tht eye-

ball, and give it its peculiar form. Four-fiftbs of the globe arc invested \)y the

sclerotic, the remaining fifth by the cornea.

The Sclerotic (oxxrjpoi, hard) is a dense fibrous membrane, thicker behind

than in front. It is continuous, posteriorly, with the sheath of the optic nerve

derived from the dura mater, and is pierced by that nerve as well as by the

ciliary nerves and arteries. Anteriorly it presents a bevelled edge, which
receives the cornea as a watch-glass is received by the groove of its case. Its

anterior surface is covered by a thin tendinous layer, the tunica albuginea, de-

rived from the expansion of the tendons of the four recti muscles; and by its

posterior surface it gives attachment to the two oblique muscles. The tunica

albuginea is covered, for part of its extent, by the mucous membrane of the

front of the eye, the conjunctiva; and, by reason of the brilliancy of its white-

ness, gives occasion to the common expression, " the white of the eye."

At the entrance of the optic nerve, the sclerotic forms a thin cribriform

lamella {lamina rrihrosa^, which is pierced by a number of minute openings

for the passage of the nervous filaments. One of these openings, larger than

the rest, and situated in the centre of the lamella, is the j)0)-us opticus, thiough

which the arteria centralis retinae enters the eyeball.

The Cornea (corneus, horny) is the transparent prominent layer which con-

stitutes the anterior fifth of the globe of the eye. In its form it is circular,

3oncavo-convex, and resembles a watch-glass. It is received by its edge, which
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Fig. 291.

is sharp and thin, within the bevelled border of the sclerotic, to which it ia

very firmly attached, and it is somewhat thicker than the anterior portion of that

tunic. When examined from the

exterior, its vertical diameter is

seen to be about one-sixteenth

shorter than the ti'ansverse, in

consequence of the overlapping

above and below of the marjiin

of the sclerotica ; on the interior,

however, its outline is per-

fectly circular. 2

The cornea is composed of

four layers : namely, the con-

junctiva ,' the cornea propria,

which consists of several thin

-lamellae connected together by
an extremely fine areolar tissue

;

the cornea elastica, a " fine,

elastic, and exquisitely trans-

parent membrane, exactly ap-

plied to the inner surface of the

cornea proper;" and the linhuj

membrane of the anterior cham-
ber of the eyeball. The cornea

elastica ~ is remarkable for its

perfect transparency, even when
hubmitted for many days to the

action of water or alcohol ; while

the cornea propria is rendered

opaque by the same immersion.

To expose this membrane, Dr.

Jacob suggests that the eye

should be placed in water for

six or eight days, and then,

that all the opaque cornea should

be removed layer by layer.

Another character of the cor-

nea elastica is its great elasticity,

which causes it to roll up when

Longitudinal suction of the globe of the f.yr.

1. Sclerotic, thicker behind thnn in front. 2. Cornell,

received within the anterior margin of the sclerotic,

and connected with it by means of a bevelled edge.

3. Choroid, connected anteriorly with (4) ciliary liga-

ment, and (5) ciliary processes. 6. Iris. 7. Pupil.

8. Third layer of the eye, the retina, terminating an-

teriorly by an abrupt border at the commencement of

the ciliary processes. 9. Canal of Petit, which en-

circles the lens (12); the thin layer in front of this

canal is the zonula ciliaris, a prolongation of the vas-

cular layer of the retina to the lens. 10. Anterior

chamber of the eye, containing the aqueous humor;

the lining membrane by which the humor is secreted

is represented in the diagram. 11. Posterior chamber.

12. The lens, more convex behind than before, and

inclosed in its proper capsule. 13. Vitreous humor
inclosed in the hyaloid membrane, and in cells formed

in its interior by that membrane. 14. Tubular sheath

of the hyaloid membrane, for the passage of the

artery of the capsule of the lens. ]5. Neurilemma

of the optic nerve. 16. Arteria centralis retinae, im-

bedded in the centre of the optic nerve.

divided or torn, in the same
manner as the capsule of the lens. The use of this layer, according to Dr.

Jacob, is to "preserve the requisite permanent correct curvature of the flaccid

cornea proper."

The opacity of the cornea, produced by pressure on the globe, results from

the infiltration of fluid into the areolar tissue connecting its layers. This ap-

pearance cannot be produced in a sound living eye, although a small quantity

of serous fluid (liquor corneae) is said to occupy the spaces of the areolar

tissue.

Dissection.—The sclerotic and cornea are now to be dissected away from the

second tunic; this, with care, maybe easily performed, the only firm connexions

subsisting between them being at the circumference of the iris, the entrance

of the optic nerve, and the perforation of the ciliary nerves and arteries. Pinch
up a fold of the sclerotic near its anterior circumference, make a small opening

through it, then raise the edge of the tunic, and with a pair of fine blunt-pointed

scissors, divide the entire circumference of the sclerotic, and cut it away bit by

bit. Then separate it from its attachment around the circumference of the irip
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by a pentle pressure with the edge of the knife. The dissection of the eyo

must be conducted under water.

In the course of this dissection, the r!l!(irj/ vpvvex and long ciUnrij arterips

will be seen passing forwards between the sclerotic and choroid, to be distrib-

uted to the iris.

Second tunic.— The second tunic of the eyeball is formed by the clwroid,

ciliari/ ligamenf, and iris, the ciliart/ processips being an appendage developed

from its inner surface.

The ChoroicV is a vascular membrane of a rich chocolate-brown color upon
its external surface, and of a deep black color within. It is connected to the

sclerotic externally, by an extremely fine areolar tissue (membrana fusca), and

\y nerves and vessels. Internally it is in simple contact with the third tunic

of the eye, the retina. It is pierced posteriorly for the passage of the optic

nerve, and is connected anteriorly with the iris, ciliary processes, and. the line

of junction of the cornea and sclerotic, by a dense white structure, the ciliary

ligament, which surrounds the circumference of the iris like a ring.

Ciliary NRUVES.— a. Scleroticn.. 6. Venae

vorticosas, and outer surface <if choroid.

c, c. Two of the chief trunlvs of the venae

vorticosas as they leave the choroid, d, d. Ci-

liary nerves, e. Annulus albidus, or ciliary

ligament. /. Iris. g. Pupil.]

The choroid membrane is composed

of three layers :—an external or venons

layer, which consists principally of veins

arranged in a peculiar manner : hence

tliey have been named vense vorticos^se.

The marking on the surftice of the

membrane produced by these veins re-

DlSSECTION OF THE EYEBALL, SHOW-

ING ITS SECOND TUNIC, AND THE MODE

OP DISTHIBUTION OP THE VEN^fl; TORT)-

cos^ OP THE choroid; after Arnold.

1. Part of the sclerotic coat. 2. Optic

nerve. 3, 3. Choroid coat. 4. Ciliary

ligament. 5. Iris. 6, 6. Vense vorticosae.

7, 7. Trunks of the venaj vortieosae at

the point where they have pierced the

sclerotica. 8, 8. Posterior ciliary veins,

which enters the eyeball in company with

the posterior ciliary arteries, by piercing

the sclerotic at 9. 10. One of the long

ciliary nerves, accompanied by a long

ciliary vein.

sembles so many centres to which a

number of curved lines converge. It is this layer which is connected with

1 The word choroid has been very much abused in anatomical lancjuage ; it was

originally applied to the membrane of the foetus called chorion, from the Greek word

xopiov domicilium, that membrane being, as it were, the abode or receptacle of the foetus.

Xopioi/ comes from x^ptoi, to take, or receive. Now, the chorion in the ovum is a vascular

membrane of peculiar structure. Hence the term choroid, xm"" £'i^»f I'ke the chorion, has

been used to signify vascular structures, as the choroid membrane of the eye, the choroid

plexus, &c., and we find Cruveilhier, in his work on Anatomy, vol. iii. p. 463, saying iu

a liote, " Choroide est synonyme de vasculeuse."
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Fig. 294

tlie ciliary ligament. The middle or arterial layer (tunica Ruyschianay is

formed principally by the ramifications of minute arteries. It is reflected in-

wards at its junction with the ciliary ligament, so as to form the ciliary pro-

cesses. The internal layer is a delicate membrane (niemhrana jjic/menti) com-
posed of several laminae of nucleated hexagonal cells, which contain the granules

of pigmentum nigrum, and are arranged like the tiles of a tesselated pavement.

In animals, the pigmentum nigrum of the posterior wall of the eyeball, is re-

placed by a layer of considerable extent, and of metallic brilliancy, called the

tapetum.

The Ciliary ligament, or circle (annulus albidus), is the bond of union

between the external and middle tunic of the eyeball, and serves to connect the

cornea and sclerotic, at their line of junction, with the iris and external layer

of the choroid. It is also the point to which the ciliary nerves and vessels pro-

ceed previously to their distribution, and it receives the anterior ciliary arteries

through the anterior margin of the sclerotic. A minute vascular canal is situ-

ated within the ciliary ligament, called the

ciliary canal, or canal of Fontana,^ from its

discoverer.

The Iris (iris, a rainbow) is so named from

its variety of color in different individuals

;

it forms a septum between the anterior and
posterior chamber of the eye, and is pierced

somewhat to the nasal side of its centre by a

circular opening, which is called the pvjnl.

By its periphery it is connected with the

ciliary ligament, and by its inner circumfer-

ence forms the margin of the pupil; its ante-

rior surface looks towards the cornea, the

posterior towards the ciliary processes and
lens.

The iris is composed of two layers, an an-

terior or muscular layer, consisting of radia-

ting fibres which converge from the circum-

ference towards the centre, and have the

power of dilating the pupil ; and circidar

fibres which surround the pupil like a sphinc-

ter, and by their action produce contraction

of its area. The posterior layer is of a deep

purple tint, and is thence named uvea, from

its resemblance in color to a ripe grape.

The Ciliary processes (corpus ciliare) may be seen in two ways, eithei b^

removing the iris from its attachment to the ciliary ligament, when a front view

of the processes will be obtained, or by making a transverse section through the

globe of the eye, when they may be examined from behind, as in Fig. 294.

They consist of a number of triangular folds, formed apparently by the plait-

ing of the middle and internal layer of the choroid. According to Zinn, they

are about sixty in number, and may be divided into large and small, the latter

being situated in the spaces between the former. Their periphery is connected

with the ciliary ligament, and is continuous with the middle and internal layer

of the choroid. The central border is free, and rest's against the circumference

1 Ruysch was born at the Hague in lG-38, and was appointed Professor of Anatomy at

Amsterdam in 1'665. His whole life was employed in making injected preparations, for

which he is justly celebrated, and he died at the advanced age of ninety-three years

,

having come to the conclusion that the body was entirely made up of vessels.

2 Felix Fontana, an anatomist of Tuscany. His "Description of a New Canal in the

Eye" was published in 1778, in a Letter to the Professor of Anatomy in Upsal.

30

Anterior segment o? a trans-

verse SECTION OF THE GLOBE OF THE

EYE, SEEN FROM WITHIN. 1. Divided

edge of the three tunics; sclerotic, cho-

roid (the dark layer), and retina.

2. Pupil. 3. Iris, the surface presented

to view in this section being the uvea.

4. Ciliary processes. 6. The scalloped

anterior border of the retina.
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of the lens. The anterior surface corresponds with the uvea; the postenof

receives the folds of the zonula ciliaris between its processes, and thus estab-

lishes a connexion between the choroid and the third tunic of the eye. The
ciliary processes are covered with a thick layer of pigmentum nigrum, which is

more abundant on them and the anterior part of the choroid, than at the poste-

rior part of the latter. When the pigment is washed off, the processes are of a

whitish color.

Third tunic. — The third tunic of the eye is the retina, which is prolonged

forwards to the lens by the zonula ciliaris.

Dissection. — If, after the preceding dissection, the choroid membrane be

carefully raised and removed, the eye being kept underwater, the retina maybe
seen very distinctly. [To do this, a small opening is to be made in the choroid

coat, near the entrance of the optic nerve, with the point of the scalpel, being

careful not to incise the retina. If the edges of this opening are now seized by

two pairs of forceps, and traction be gently made, the choroid will peel off from

the retina beneath, sometimes without additional aid, but occasionally the scis-

sors may be used to clip off detached portions ; as the anterior part of the ball

is reached, the ciliary processes will be drawn out from the zonula of Zinn, and

the second tunic will be entirely removed, leaving behind the third tunic fully

exposed.]

The Retina is composed of three layers :
—

External, or Jacob's membrane,
Middle, Nervous membrane,
Internal, Vascular membrane.

Jacob's membrane is extremely thin, and is seen as a mere film when ihe

freshly-dissected eye is suspended in water. Examined by the microscope, it

is found to be composed of cells having a tesselated arrangement. Dr. Jacob

considers it to be a serous membrane.

The Nervous membrane is the expansion of the optic nerve, and forms a thin

semi-transparent bluish-white layer, which envelops the vitreous humor, and

extends forwards to the commencement of the ciliary processes, where it termi-

nates by an abrupt scalloped margin \ma.rgo dentotus]. According to Trevi-

ranus, this layer is composed of cylindrical fibres, which proceed from the optic

nerve, and, near their termination, bend abruptly inwards, to form the interna]

papillary layer, which lies in contact with the hyaloid membrane; each fibre

constituting by its extremity a distinct papilla.

Fio. 295. Posterior segment of a transverse
section op the globe of the eye, seen
FROM WITHIN. 1. Divided edge of the

three tunics. The membrane covering

the whole internal surface is the retina.

2. The entrance of the optic nerve with

the arteria centralis retinae piercing its

centre. 3, 3. Ramifications of the arteria

centralis. 4. Foramen of Soemmering,

in the centre of the axis of the eye; the

shade from the sides of the section ob-

scures the limbus luteus which surrounds

it. 5. A fold of the retina, which gene-

rally obscures the foramen of Soemmering

after the eye has been opened.

The Vascular membrane consists of the ramifications of a minute artery,

qrteria centralis retinae, and its accompanying vein; the artery pierces the optic
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nerve, and enters tlie globe of the eye through the porus opticus, in the centre

of the lamina cribrosa. This artery uiay be seen by making a transverse section

of the eyeball. Its branches are continued anteriorly into the zonula ciliaris.

The vascular layer forms distinct sheaths for the nervous papillae, which const'-

tute the inner surface of the retina.

In the centre of the posterior part of the globe of the eye, the retina presents

a circular spot, which is called ihe/orame?i of Soemmering ; ' it is surrounded by

a yellow halo, the limhus luteus, and is frequently obscured by an elliptical fold

of the retina, which has been regarded as a normal condition of the membrane.
The term foramen is misapplied to this spot, for the vascular layer and the

merabrana Jacobi are continued across it; the nervous substance alone appear-

ing to be deficient. It exists only in animals having the axes of the eyeballs

parallel with each other, as man, quadrumana, and some saurian reptiles, and is

said to give passage to a small lymphatic vessel.

The Zonula ciliaris (zonula of Zinn)'' is a thin vascular layer, which connects

the anterior margin of the retina with the anterior surface of the lens, near its

circumference. It presents at its surface a number of small folds corresponding

with the ciliary processes, between which they are received. These processes

are arranged in the form of rays around the lens, and the spaces between them
are stained by the pigmentum nigrum of the ciliary processes; they derive their

vessels from the vascular layer of the retina. The under surface of the zonula

is in contact with the hyaloid membrane, and around the lens forms the anterior

Suted wall of the canal of Petit.

The connexion between these folds and the ciliary processes may be demon-
strated by dividing an eye transversely into two portions, then raising the ante-

rior half, and allowing the vitreous humor to separate from its attachment by its

own weight. The folds of the zonula will be seen to be drawn out from between
the folds of the ciliary processes.

Humors.— The Aqueous humor is situated in the anterior and posterioi

chamber of the eye; it is a weakly-albuminous fluid, with an alkaline reac-

tion, and a specific gravity very little greater than that of distilled water.
According to Petit, it scarcely exceeds four or five grains in weight.

The anterior chamber is the space intervening between the cornea in front,

and the iris and pupil behind. 'Yhe posterior chamber is the narrow space less

than half a line in depth," bounded by the posterior surface of the iris and pupil
in front, and by the ciliary processes, zonula ciliaris, and lens behind. The two
chambers are lined by a thin layer, the secreting membrane of the aqucmts
hum.or.

The Vitreous humor forms the principal bulk of the globe of the eye. It is

an albuminous and highly transparent fluid, inclosed in a delicate membrane
the hyaloid. From the inner surface of this membrane, numerous thin lamellse

are directed inwards, and form compartments in which the fluid is contained.
According to Hannover, these lamellae have a radiated arrangement, like those
of the transverse section of an orange, and are about 180 in number. In the
centre of the vitreous humor is a tubular canal, through which a minute artery
is conducted from the arteria centralis retinas to the capsule of the lens. This
vessel is injected without difficulty in the foetus.

• Samuel Thomas Soemmering is celebrated for the beautiful and accurate plates which
accompany his works. The account " De Foramine Centrali Retinae Humante. Limbo
Luteo cincto," was published in 1779, in the Commentadones Soc. Reg. Scienl. Gottitigensis.

2 John Gottfried Zinn, Professor of Anatomy in Gottingen; his " Descriptio Anatoniica
Oculi Humani," was published in 1755; with excellent plates. It was republished by
Wrisberg in 1780.

* Winslow and Lieutaud thought the ins to be in contact with the lens; it frequently
adheres to the capsule of the latter in iritis. The depth of the posterior chamber .8

greater in old than in young persons.
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The Crystalline humor or lens is situated immediately behind the pupil, and

surrounded by the ciliary processes, which slightly overlap its margin. It ia

uiore convex on the posterior than on the anterior surface, and is imbedded lu

the anterior part of the vitreous humor, from which it is separated by the hya-

loid membrane. It is invested by a peculiarly transparent and elastic membrane,

the capsule of the lens, which contains a small quantity of fluid, called liquor

Morgngni,'^ and is retained in its place by the attachment of the zonula ciliaris.

Dr. Jacob is of opinion that the lens is connected to its capsule by means of

areolar tissue, and that the liquor Morgagni is the result of a cadaveric change.

The lens consists of concentric layers, of which the external are soft, the next

firmer, and the central form a hardened nucleus. They are best demonstrated

[Fig. 296, [Fig. 297.

Crystalline lens hardened in spirit and

partially divided along the three interior planes,

as well as into lamellae— Magnified 2,1 dia-

meters.]

Triple division op the lens and the

COURSE OF its FIBRES.]

by boiling, or by immersion in alcohol, when they separate easily from each

other. Another division of the lens takes place at the same time : it splits into

three triangular segments, having the sharp edge directed towards the centre,

and the base towards the circumference. The concentric lamellje are composed

of minute parallel fibres, united with each other by means of scalloped borders,

the convexity of one border fitting the concave scallop of the other.

Immediately around the circumference of the lens is a triangular canal, thtf

canal of Pet it, '^ about a line and a half in breadth. It is bounded, in front, by

the flutings of the zonula ciliaris; behind, by the hyaloid membrane; and

within, by the border of the lens.

Vessels and nerves. — The Vessels of the globe of the eye are the long,

short, and anterior ciliary arteries, and the arteria centralis retinas. The long

ciliary arteries, two in number, pierce the posterior part of the sclerotic, and

pass forwards on each side, between that membrane and the choroid, to the

ciliary ligament, where each divides into two branches, which are distributed to

the iris. The short ciliary arteries pierce the posterior part of the sclerotic coat,

and are distributed to the middle layer of the choroid membrane. The anterior

ciliary are branches of the muscular arteries. They enter the eye through the

anterior part of the sclerotic, and are distributed to the iris. It is the increased

number of these latter arteries, in iritis, that gives rise to the peculiar red zone

around the circumference of the cornea.

The Arteria centralis retince, enters the optic nerve at about half an inch from

1 Jolin Baptist Morgagni was born in 1682. He was appointed Professor of Medicine

in Bologna, and published the first part of his "Adversaria Anatomica,'" in 1706. He
died in 1771.

- .John Louis Petit, a celebrated French surgeon : he published several surgical and

anatomical Essays, in the early part of the 18th century. He died in 1750.
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the globe of tlie eye, and passing- through the poru? opticus, is distributed ou

the inner surface of the retina, forming its vascular layer 5 one branch pierces

the centre of the vitreous humor, and supplies the capsule of the lens.

The J\"('r?rs of the eyeball are, the optic, two ciliary nerves from the nasai

branch of the ophthalmic, and the ciliary nerves from the ophthalmic gan-

glion.

Observations.—The sclerotic is a tunic of protection, and the cornea a medium
for the transmission of light. The choroid supports the vessels destined for the

nutrition of the eye, and by its pigmentum nigrum absorbs all scattered rays

that might confuse the image impressed on the retina. The iris, by means of

its powers of expansion and contraction, regulates the quantity of light admitted

through the pupil. If the iris be thin, and the rays of light pass through its

substance, they are absorbed by the uvea ; and if that layer be insufficient, they

are taken up by the black pigment of the ciliary processes. In Albinoes, where
there is an absence of pigmentum nigrum, the rays of light traverse the iris, and
even the sclerotic, and so overwhelm the eye with light, that sight is destroyed,

except in the dimness of evening or at night. In the manufacture of optical

instruments, care is taken to color their interior black, with the same object, the

absorption of scattered rays.

The transparent lamellated cornea and the humors of the eye have for their

office the refraction of the rays in such proportion as to direct the image in the

most favorable manner upon the retina. Where the refracting medium is too

great, as in over convexity of the cornea and lens, the image falls short of the

retina
;

(myopia, near-sightedness) ; and where it is too little, the image is

thrown beyond the nervous membrane (presbyopia, far-sightedness). Thesi3

conditions are rectified by the use of spectacles, which provide a differently

refracting medium externally to the eye, and thereby correct the transmissiot)

of lio-ht.

[Fig. 2c

APPENDAGES OP THE EYE.

The Ajopendages of the Eye (jutamina ncuW) are, the eyebrows, eyelids, eye-

lashes, conjunctiva, caruncula lachrymalis, and the lachrymal apparatus.

The Eyebrows {sxiperciUa) are two prominent arches of integument covered

with short thick hairs, which form the

upper boundary of the orbits. They are

connected beneath with the orbiculares,

occipito-frontales, and corrugatores super-

ciliorum muscles; their use is to shade

the eyes from too vivid a light, or protect

them from particles of dust and moisture

rolling down the forehead.

The Eyelids (^paJpebrce) are two valvu-

lar layers placed in front of the eye, serving

to defend it from injury by their closure.

When drawn open, they leave between them
an elliptical space (fissura palpebrarum),

the angles ofwhich are called canthl. The
outer canthus is formed by the meeting of

the two lids at an acute angle. The inner

canthus is prolonged for a short distance

inwards towards the nose, and a triangular

space is left between the lids in this situa-

tion, which is called the lacus lachrymaUs.

At the commencement of the lacus lachrymalis upon each of the two lids is a

small angular projection, the lachrymal papilla or tubercle: and at the apex oi

A FRONT VIEW OF THE LEFT EYE, MODE-

RATELY OPENED. — 1. The supercilia. 2.

The cilia of each eyelid. 3. The inferior

palpebra. 4. The internal canthus. 5,

The external canthus. 6. The caruncula

lachrymalis. 7. The plica semilunaris.

8. The eyeball. 9. The pupil.]
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each papilla a small orifice (punctura lachrymale), the commencement of the

lachrymal canal.

The eyelids have, entering into their structure, integument, orbicularis

muscle, tarsal cartilages, Meibomian glands, and conjunctiva.

The tegumentary areolar tissue of the eyelids is remarkable for its .ooseness

and absence of adipose substance; it is particularly liable to serous infiltration.

The fibres of that portion (palpebralis) of the orbicularis muscle which coTors

the eyelids are thin and pale.

The Tarsal cartilages are two thin lamellae of fibro-cartilage, about an inch in

length, which give form and support to the eyelids. The Superior is of a semi-

lunar form, about one-third of an inch in breadth at its middle, and tapering to

each extremity. Its lower border is broad and flat, its upper thin, and gives

attachment to the levator palpebrse and to the fibrous membrane of the lids.

Fig. 299. Appendages of the eye. 1. Superior tarsal carti-

lage. 2. Lower border of the cartilage on which are

seen the openings of the Meibomian glands. 3. Infe-

rior tarsal cartilage; along the upper border of this

cartilage the openings of the Meibomian glands are

likewise seen. 4. Lachrymal gland; its superior or

orbital portion. 5. Inferior or palpebral portion. 6.

Lachrymal ducts. 7. Plica semilunaris. 8. Carun-

cula lachrymalis, 9. Punota lachrymalia of the la-

chrymal canals. 10. Superior lachrymal canal. 11.

Inferior lachrymal canal. 12. Lachrymal sac. 14.

Dilatation of the nasal duct, where it opens into the

inferior meatus of the nose. 15. Nasal duct.

The Inferior fibro-cartilage is an elliptical band, narrower than the superior,

and situated in the substance of the lower lid. Its upper border is flat, and
corresponds with the flat edge of the

Fig. 300. upper cartilage. The lower is held in

its place by the fibrous membrane.
Near the inner canthus the tarsal car-

tilages terminate, at the commence-
ment of the lacus lachryraalis, and are

attached to the margin of the orbit

by the tendo oculi. At their outer

extremity they terminate at a short

distance from the angle of the can-

thus, and are retained in position by

means of a decussation of the fibrous

structure of the broad tarsal ligament,

called the external palpebral or exter-

nal tarsal ligament.

The Fibrous mevibrane of the lids

is firmly attached to the periosteum,

around the margin of the orbit, by its

circumference, and to the tarsal carti-

lages by its central margin. It is

thick and dense for the outer half of

the orbit, but becomes thin to its inner

side. Its use is to retain the tarsal

cartilages in their place, and give sup-

port to the lids; hence it is named the broad tarsal ligament.

Meibomian glands, seen from the innek

or oculak surface of the eyelids, with the

LACHRYMAL GLAND THE LEFT SIDE. a, a, a.

Palpebral conjunctiva. 1. Lachrymal gland.

2. Openings of lachrymal ducts. 3. Lachry-

mal puncta. 6,6. Meibomian glands; their

apertures are seen forming a row along the free

border of each eyelid.
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The Meibomian glands^ are imbedded in the substance of the cartilages, and

(tre distinctly seen on examining the inner aspect of the lids. They have the

appearance of parallel strings of pearls, about thirty in number in the upper carti-

lage, and somewhat fewer in the lower; and open by minute foramina on the

edges of the lids. They correspond in length with the breadth of the cartilage,

and are consequently longer in the upper than in the lower lid.

Each gland consists of a single lengthened follicle or tube, into which a

number of small clustered glandular vesicles open ; the latter being so numerous

as almost to conceal the tube by which the secretion is poured out on the margin

of the lids. Occasionally an arch is formed between two of the follicles, and

produces a graceful appearance.

The edges of the eyelids are furnished with a triple row of long thick hairs,

which curve upwards from the upper lid, and downwards from the lower, so as

not to interlace with each other in the closure of the eyelids, and prove an imped-

iment to the opening of the eyes. These are the eyelashes {cilia), important

organs of defence to the sensitive surface of so delicate a structure as the eye.

Their follicles are supplied with sebiparous glands like those of other hairs.

The Conjunctiva is the mucous membrane of the eye. It covers the whole

of its anterior surface, and is then reflected upon the lids so as to form their in-

ternal layer. The duplicatures formed between the globe of the eye and the

lids are called the superior and inferior palpebral sinuses, the former being

deeper than the latter. Where it covers the cornea, the conjunctiva is thin and

closely adherent, and no vessels can be traced into it. On the sclerotica it is

thicker and less adherent, and on the inner surface of the lids is very closely

connected, and exceedingly vascular. It is continuous with the general gastro-

pulmonary mucous membrane, and sympathizes in its affections, as may be ob-

served in various diseases. From the surface of the eye it may be traced

through the lachrymal ducts into the lachrymal gland ; along the edges of the

lids it is continuous with the mucous lining of the Meibomian glands, and at

the inner angle of the eye it may be followed through the lachrymal canals into

the lachrymal sac, and thence downwards through the nasal duct into the infe-

rior meatus of the nose.

The Oaruncula lachrijmalis is the small reddish body which occupies the

lacus lachrymalis at the inner canthus of the eye. In health it presents a

bright pink tint; in sickness it loses its color, and becomes pale. It consists v'f

an assemblage of follicles similar to the Meibomian glands, imbedded in a fibro-

cartilaginous tissue, and is the source of the whitish secretion which so con-

stantly forms at the inner angle of the eye. It is covered with minute hairs,

which are sometimes so long as to be visible to the naked eye.

Immediately to the outer side of the caruncula is a slight duplicature of the

conjunctiva, called plica semilunaris, which contains a minute plate of car-

tilage, and is the rudiment of the third lid of animals, the memhrana nictitans

of birds.

Vessels and Nerves.—The palpebrae are supplied internally with arteries from

the ophthalmic, and externally from the facial and transverse facial. Their

nerves are branches of the fifth and facial.

Lachrymal Apparatus.

The Lachrymal apparatus consists of the lachrymal gland with its excretory

ducts ; the puncta lachrymalia and lachrymal canals ; the lachrymal sac and

nasal duct.

The Lachrymal gland is situated at the upper and outer angle of the orbit,

and consists of two portions, orbital and palpebral. The orbital portion, about

1 Henry Meibomius, ' De Vasis Palpebrarum Novis," 1666.
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three-quarters of an inch in length, is flattened and oval in shape, and occupies

the lachrymal fossa of the orbital plate of the frontal bone. It is in contact

superiorly with the periosteum, with which it is closely connected by its upper,

and convex surface ; by its inferior or concave surface it is in relation with the

globe of the eye, and the superior and external rectus; and by its anterior

border with the broad tarsal ligament. By its posterior border it receives its

vessels. The palpebral portion, smaller than the preceding, is situated in the

upper eyelid, extending downwards to the superior margin of the tarsal carti-

Ia"-e. It is connected with the orbital portion above, and is inclosed in an in-

vestment of dense fibrous membrane. The secretion of the lachrymal gland is

conveyed away by from eight to twelve small ducts which run for a short dis-

tance beneath the conjunctiva, and open on its surface by a series of pores,

about one-twentieth of an inch apart, situated in a curved line a little above the

upper border of the tarsal cartilage.

Lachrymal canals [canaliculi lachrymales].—The lachrymal canals commence

at the minute openings, puncta lachrymalia, seen on the lachrymal papilte of

the lids at the outer extremity of the lacus lachrymalis, and proceed inwards to

the lachrymal sac, where
[Fig. 301. they terminate beneath a

valvular semilunar fold of

the lining membrane. The
superior duct at first as-

cends, and then turns sud-

denly inwards towards the

sac, forming an abrupt an-

gle. The inferior duct forms

the same kind of angle, by
descending at first, and then

turning abruptly inwards.

They are dense and elastic

in structure, and, being

constantly open, act like ca-

pillary tubes in absorbing

the tears from the surface

of the eye. The two fasci-

culi of the tensor tarsi mus-

cle are inserted into these

ducts, and serve to draw

them inwards.

The Lachrymal sac is the

upper extremity of the na-

sal duct, and is scarcely

more dilated than the rest

of the canal. It is lodged

in the groove of the lachry-

mal bone, and is often dis-

tinguished internally, from

the nasal duct, by a semi-

lunar or circular valve. The sac consists of mucous membrane, but is covered

in and retained in its place by a fibrous expansion, derived from the tendon of

the orbicularis, which is inserted into the ridge of the lachrymal bone; it is also

covered by the tensor tarsi muscle, which arises from the same ridge, and in its

action on the lachrymal canals makes pressure on the lachrymal sac.

The Nasal duel [ductus ad nasum,] is a short canal, about three-quarters of

an inch in length, directed dowi. wards, backwards, and a little outwards to the

Lachrymal apparatus anu nasal duct.— a, h, c. La-

chrymal gland and its appendage, d. Puncta lachrymalia.

e. Lachrymal canals. /. Nasal duct laid open. g. Ten-

don of superior oblique muscle after being reflected.

h. Supraorbital foramen; the artery, vein, and nerve have

been cut across, i. Interior of nasal duct near its termination

in the inferior meatus.]
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infenor meatus of the nose, where it terminates by an expanded orifice [oftca

guarded by a valvular fold of the linins; membrane]. It is lined by mucous
membrane, which is continuous with the conjunctiva above, and with the

pituitary membrane of the nose below. Obstruction, from inflammation and
suppuration of this duct, constitutes the disease termed fistula lachrymalis.

Vessels and JVerves.— The lachrymal gland is supplied with blood by the

lachrymal branch of the ophthalmic artery, and with nerves by the lachrymal

branch of the ophthalmic nerve.

ORGAN OF HEARING.

The apparatus of hearing is composed of three parts, external ear, middle eai

or tympanum, and internal ear or labyrinth.

EXTERNAL EAR.

The external ear consists of tAVO portions, the pinna and meatus ; the former

representing a kind of funnel which collects the vibrations of the atmosphere

producing sounds, and the latter a tube which

conveys the vibrations to the tympanum.
The Pinna [or auricle], presents a number

of folds and hollows on its surface, which have ii\

diiFerent names assigned to them. Thus, the ^M.

external folded margin is the helix (IV|, a fold). |||

The elevation parallel with and in front of the

helix is the antihelix (avtl, opposite). The
pointed process, projecting like a valve over the

opening of the ear, from the face, is the tragus

(rpayof, a goat), probably from being sometimes

covered with bristly hair like that of a goat;

and, a tubercle opposite this, is the antitragus;

[the notch between them is the incisura inter-

tragica or notch of the concha]. The lower de-

pendent and fleshy portion of the pinna is the

lohulus. The space between the helix and anti-

helix is named t\\efossa innominata (scaphoidea'^).

Another depression at the upper extremity of the

antihelix, produced by a bifurcation of that ridge,

is the ybssa triangularis (^ovalis') ; and the large

central space, to which all the channels con-

verge, the concha, which opens directly into the tihelix. 4. Antitragus. 5. Tragus.

6. Lobulus. 7. Fossa triangularis

;

the cipher is on the front and top

of the pinna. 8. Concha. 9. Mea-
tus auditorius externus, 10. Fossa

innominata. The incisura inter-

tragica, extends between 4 and 5.]

The pinnna op the extern^al

EAR. 1. The origin, and 2, the

termination of the helix. 3, 3. An-

meatus.

The pinna is composed of integument, jihro-

cartilage, ligaments, and muscles.

The Integument is thin, contains an abund-

ance of sebiparous glands and is closely con-

nected with the fibro-cartilage.

The Fibro-cartilage gives form to the pinna, and is folded so as to produce

the various convexities and grooves which have been described on its surface.

The helix begins in the concha, and partially divides that cavity into two parts;

on its anterior border, where it commences its curve upwards, is a tubercle or

spine, and a little above this a small vertical fissure, i\\Q fissxtre of the helix.

The termination of the helix and antihelix forms a lengthened process, the pro-

cessus caudatus, which is separated from the concha by an extensive fissure.
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On the anterior surface ol the tragus is another fissure, the Jissure of tlie traijus;

and, in the lobulus, the fibro-cartilage is wanting. The fibro-cartilage of the

meatus is divided from the concha by several fissures (fissures of Santorinus),

and at the upper and anterior part of the cylinder is a considerable space, which

is closed by muscular and ligamentous fibres; it is firmly attached at its termi-

nation to the processus auditorius.

The Ligament?, of the external ear are those which attach the pinna to the

side of the head [extrinsic], viz , anterior, posterior, and ligament of the tragus
;

and those of the fibro-cartilage [intrinsic], which serve to preserve its folds and

connect the opposite margins of the fissures. The latter are two in number, the

ligament between the concha and processus caudatus, and the broad ligament

which extends from the upper margin of the fibro-cartilage of the tragus to the

helix, and completes the meatus.

The proper [or intrinsic] Muscles of the pinna are the

—

Major helicis, Antitragicus,

Minor helicis, Transversus auriculas,

Tragicus, Obliquus auris,

Dilatator conchae.

Fio. 303. Fia. 304.

1^ / iMlIn

,!lt|ifc|¥W#

The pinna and its muscles ; after

Arnold. 1, 1. Helix. 2. Crus helicis.

3. Spina helicis. 4. Processus caudatus

helicis. 5. Antihelix. 6, fi. Crura antihe-

licis. 7. Fossa innominata or scaphoidea.

8. Fossa triangularis. 9. Concha. 10. Tra-

gus. 11. Antitragus. 12. Incisura inter-

tragica. 13. Attrahens aurein. 14. Attol-

lens aurem. 15. Retrahens aurem. 16. Ma-
jor helicis muscle. 17. Minor helicis.

18. Tragicus. 19. Antitragicus.

Thk pinna and its muscles, as seen

FROM behind; after Arnold, 1, 1. Border

of the helix. 2. Spine of the helix. 3. Con-

vexity corresponding with the fossa scaphoi-

dea, 4,4. Convexity of the concha; the

fissure between the numbers corresponds

with the crus helicis. 5. Ponticulus conchae.

6, 6. Cartilage of the meatus. 7. Aperture

of the meatus. 8. Attrahens aurem. 9. At-

tollens aurem. 10, 10. Retrahens aurem.

11. Transversus auriculae. 12. Obliquus

auricula.

The Major helicis is a narrow band of muscular fibres situated on the anterior

border of the helix. It arises from the spine of the helix and is inserted into

the anterior border of that fold.
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Tho Minor helicis is placed upon the anterior extremity (cms) of the helix,

•it its couitucncoment in the fossa of the concha.

The Truc/irus is a thin quadrilateral layer of muscular fibres, situated on the

.trag'us.

The AnfitJ-aaints arises from the antitragus, and is inserted into the posterior

surface of the processus caudatus of the helix.

The Trailsversus aurirulce, partly tendinous and partly muscular, extends
transversely from the convexity of the concha to that of the helix, on the poste-

rior surface of the pinna.

The OhJiquus avris (Tod) is a small band of fibres passing between the

upper part of the convexity of the concha and the convexity immediately
above it.

The Dilatator conchce. :s a thin band of muscular fibres which crosses the

fissure between the cartilage of the meatus and tragus on its anterior aspect.

Tod ' describes, besides, a contractor meatus, or trago-helicus muscle.

The Meatus auditorius [externus] is a canal, partly cartilaginous and partly

osseous, about an inch in length, which extends inwards and a little forwards

from the concha to the tympanum. It is narrower in the middle than at each

extremity, forms an oval cylinder, the long diameter being vertical, and is

slightly curved on itself, the concavity looking downwards.

It is lined by an extremely thin pouch of epithelium, which, when withdrawn
after maceration, preserves the form of the meatus. Some stiff short hairs are

also found in its interior, which stretch across the tube, and prevent the ingress

of insects and dust. In the substance of its lining membrane are a number of

ceruminous (/lands, which secrete the wax of the ear.

Vessels and Nerves—The pinna is plentifully supplied with arteries: \.\j the

anterior auricular from the temporal, by the posterior auricular from the exter-

nal carotid, and by a branch from the occipital artery.

Its Nerves are derived from the auriculo-temporal of the fifth, the posterior

auricular of the facial, and the auricularis magnus of the cervical plexus.

MIDDLE EAR, OR tympanum.
The tywpanvm is an irregular bony cavity, compressed from without inwards,

and situated within the petrous bone. It is bounded externally by the meatus

and membrana tympani ; internally, by the base of the petrous bone, [laby-

rinth]; behind, by the mastoid cells; and, throughout the rest of its circum-

ference, by the thin osseous layer which connects the petrous with the squamous
portion of the temporal bone.

The Memhrana tympani is a thin and semi-transparent membrane of an ovn)

shape, its long diameter being vertical. It is inserted into a groove situated

around the circumference of the meatus, near its termination, and is placed

obliquely across the area of that tube, the direction of the obliquity being down-

wards and inwards. It is concave towards the meatus, convex towards the tym-

panum, and composed of threelayers, external, or epithelial; middle, fibrous and

muscular; and internal, mucous, derived from the mucous lining of the tym-

panum.
The tympanum contains three small bones, ossicula auditus, viz., the malleus,

incus, and stapes.

The Malleus (/iomw^r) consists of a head, neck, handle (jnanuhriurn), and

two processes, long (^processus gracilis') [process of Ravi], and short (^processra

hrevis) The manubrium is connected with the membi'ana tympani by its whole

length, extending below the central point of that membrane. It lies beneath

the mucous layer of the membrane, and series as a point of attachment to which

' " The Anatomy and Physiology of the Organ of Hearing," by David Tod. 1832.
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the radiating fibres of the fibrous layer converge. The long process descends to

a groove near the fissura Glaseri, and gives attachment to the laxator tvmpani
muscle. Into the short process is inserted the tendon of the tensor tympani •

and the head of the bone articulates with the incus.

Fig. 305. Diaguam op the ear. j^. Pinna, t. Tympa-
num. ;. Labyrinth. 1. Upper part of the helix

2. Antihelix. ,3. Tragus. 4. Antitragus. 5. Lob-
ulus. 6. Concha. 7. Upper part ot the fossa

scaphoidea. 8. Meatus. 9. Membrana tympani,
divided by the section. 10. The three little

bones, crossing the area of the tympanum, mal
leus, incus, and stapes; the foot of the stapes

blocks up the fenestra ovalis of the inner wall of

the tympanum. 11. Promontory. 12. Fenestra
rotunda; the dark opening above the ossicula

leads into the mastoid cells. 13. Eustachian
tube; the little canal upon this tube contains
the tensor tympani muscle in its passage to the

tympanum. 14. Vestibule. 15. Three semicir-

cular canals, horizontal, perpendicular, and ob-
lique. 16. Ampullae of the perpendicular and
horizontal canal. 17. Cochlea. 18. Depression
between the two tubuli which communicate with
the tympanum and vestibule; the one is the

scala tympani, terminating at 12, the other the

scala vestibuli.

The Incus (anvil) is named from an imagined resemblance to an anvil. It

has also been likened to a bicuspid .tooth, having one root longer than, and
widely separated from, the other. It consists of two processes, united nearly

at right angles, and at their junction forming a flattened body, which articulates

with the head of .the malleus. The short process is attached to the margin of
the opening of the mastoid cells by means of a ligament; the long process de-

scends nearly parallel with the handle of the malleus, and curves inwards, near
its termination. At its extremity is a small globular projection, the os orbicu-

Inre, which in the foetus is a separate piece, but becomes anchylosed to the long
process of the incus in the adult ] this process articulates with the head of the

Btapes.

The Stapes is shaped like a stirrup, to which it bears a close resemblance.
Its head articulates with the os orbiculare, and the two branches (crura) are

connected by their extremities with a flat, oval-shaped plate, representing the
foot of the stirrup. The foot of the stirrup is received into the fenestra ovalis,

to the margin of which it is connected by means of a ligament; it is in contact,

by its surface, with the membrana vestibuli, and is covered in by the mucous
lining of the tympanum. The neck of the stapes gives attachment to the sta-

pedius muscle.

The ossicula auditus are retained in position, and moved upon themselves, by
means of ligaments and muscles.

The Ligaments are three in number: the suspensory ligament of the malleus,
which is attached b,y one extremity to the upper wall of the tympanum, and by
the other to the head of the malleus; the posterior ligament of the incus, a short
and thick band, which serves to attach the extremity of the short process of
that bone to the margin of the opening of the mastoid cells; and the annular
ligam,ent which connects the margin of the foot of the stapes with the circum-
ference of the fenestra ovalis. These ligaments have been described as muscles,
by Tod, under the names of superior capitis mallei, obliquus incudis externus
posterior, and musculus vel structura stapedii inferior. Arnold adds, as a fourth,

a suspensory ligament of the incus.
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Ihe Mvscles of the tympanum are four in number, the

—

Tensor tyiupani,' Laxator tympani minor,

Laxator tympani, Stapedius.

The Tensor tympani (musculus internus mallei), arises from the spinous pro-

cess of the sphenoid, the petrous portion of the temporal bone, and the Eustachian
tube, and passes forwards in a distinct canal, separated from the tube by the
processus cochleariformis, to be inserted into the handle of the malleus, imme-
diately below the root of the processus gracilis.

The Laxator tympani (musculus extcrnus mallei), arises from the spinous
process of the sphenoid bone, and passes through an opening in the fissura Gla-
seri, to be inserted into the neck of the malleus, just above the root of the pro-

cessus gracilis. This is regarded as a ligament (anterior ligament of the malleus)
by some anatomists.

The Laxator tympani minor (posterior ligament of the malleus), arises from
the upper margin of the meatus, and is inserted into the handle and processus
brevis of the malleus. This is regarded as a ligament by some anatomists.

The Stapediits, arises from the interior of the pyramid, and escapes, from its

summit to be inserted into the neck of the stapes.

Foramina.—The openings in the tympanum are ten in uumhcv, Jive large

and Jive small; they are—
Large openings. Small openings.

Meatus auditorius [externus], Entrance of chorda tympani,
Fenestra ovalis, Exit of chorda tympani,

Fenestra rotunda, For the laxator tympani.

Mastoid cells, For the tensor tympani.

Eustachian tube. For the stapedius.

The opening of the meatus auditorivs [externusl, has been already described.

The Fenestra ovalis (fenestra vestibuli) is a reniform opening, situated at the

bottom of a small oval fossa (pelvis ovalis), in the upper part of the inner wall

of the tympanum, directly opposite the meatus. The long diameter of the fenes-

tra is horizontal, and its convex borders directed upwards. It is the opening

of communication between the tympanum and vestibule, and is closed by the

foot of the stapes and by the lining membrane of both cavities.

The Fenestra rotunda (fenestra cochleae) is somewhat triangular in form^ and

situated in the inner wall of the tympanum, below and rather posteriorly to the

fenestra ovalis, from which it is separated by a bony elevation, called the pi-o-

inontory. It serves to establish a communication between the tympanum and

cochlea. In the fresh subject it is closed by a proper membrane (m. tympani

secundaria) as well as by the lining of both cavities.

The Mastoid cells are numerous, and occupy the whole of the interior of the

mastoid process and part of the petrous bone. They communicate by a large

irregular opening with the upper and posterior circumference of the tympanum.
The Eustachian tube is a short canal about an inch and three-quarters in

length, extending obliquely between the pharynx and the anterior circumference

of the tympanum. In structure it is partly fibro-cartilaginous and partly osseous,

is broad and expanded at its pharyngeal extremity, and narrow and compressed

at the tympanum.
The Smaller openings serve for the transmission of the chorda tympani nerve,

and three of the muscles of the tympanum.

1 [The proper nomenclature nf these muscles would seem to be that of Soemmering, viz:

tensor mtmbrance tympani, &c.]
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The openinj by which the chorda fympani enters the tympanum is at about

the middle of its posterior wall, and near the root of the pyramid. The opening

of exit for the chorda tympani is at the fissura Grlaseri in the anterior wall of

the tympanum.

[Fig 306.

The tympanum op the left ear.— 1. Its

inner wall. 2. A convex ridge marking the

situation of the aquseductus Fallopii; the star

shows its termination on the face of the section,

in its course downwards to the stylo-mastoid

foramen. 3. The fenestra ovalis. 4. The pro-

montory. 5. The fenestra rotunda. Anteriorly,

6, is the entrance of the Eustachian tube.

7. The opening for the tensor tympani. 8. The

opening for the laxator tympani. 9. The
opening of exit for the chorda tympani nerve.

Posteriorly, 10, is the opening of entrance for

the chorda tympani ; and. 11, the p3'ramid with

the small opening at its apex whieh gives pas-

sage to the tendon of the stapedius muscle.

Superiorly is a large opening, 12, leading

backwards to the mastoid cells.]

The opening for the laxator tympani muscle is also situated in the fissura

Glaseri, in the anterior wall of the tympanum. The opening for the tensor

ti/mpani muscle is in the hmer wall, immediately above the opening of the

Eustachian tube. The opening for the stapedius muscle is at the apex of a

conical bony eminence, the pyramid, which is situated on the posterior wall of

the tympanum, immediately behind the fenestra ovalis.

Directly above the fenestra ovalis is a rounded ridge formed by the projection

of the aquceductus Fallopii. Beneath the fenestra ovalis and separating it from

the fenestra rotunda is the p7'omontory, a rounded prominence formed by the

projection of the first turn of the cochlea. It is channeled on its surface by

three small grooves, which lodge the three tympanic branches of Jacobson's

The Foramina and processes of the tympanum may be arranged, according to

their situation, into four groups.

1. In the External wall is the meatus auditorius [^externus'j, closed by the

membrana tympani.

2. In the Inner wall, from above downwards, are the—
Opening for the tensor tympani,

Ridge of the aquseductus Fallopii,

Fenestra ovalis,

Promontory, with the grooves for Jacobson's nerve,

Fenestra rotunda.

3. In the Posterior wall are the—
Opening of the mastoid cells.

Pyramid, and opening for the stapedius,

Opening for Jacobson's nerve,

Apertura chordge (entrance).
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4. In the Anterior icaJl are the—
Eustachian tube,

Fissura Glaseri,

Opening for laxator tympani,

Apertura chordae (exit).

The tympanum is lined by a vascitlar mucous memljranp., wbich invests tho

ossicula and chorda tympani, and forms the internal layer of the membrana
tympani. From the tympanum it is reflected into the mastoid cells, which it

lines throughout, and it passes through the Eustachian tube to become con-

tinuous -with the mucous membrane of the pharynx. In the Eustachian tube

its epithelium is furnished with vibratile cilia.

Vessels and Nerves. — The Arteries of the tympanum are derived from the

internal maxillary, internal carotid, and posterior auricular.

Its Nerves are— 1. Minute branches from the /ac?'a^, distributed to the sta-

pedius muscle. 2. The chorda tympani, which leaves the facial nerve near the

stylo-mastoid foramen, and arches upwards to enter the tympanum at the root

of the pyramid ; it then passes forwards between the handle of the malleus and
long process of the incus, to its proper opening in the fissura Glaseri. 3. The
tympanic branches ofJacohsoii's nerve, which are distributed to the membranes
of the fenestra ovalis and fenestra rotunda, and to the Eustachian tube, and
form a plexus by communicating with the carotid plexus, otic ganglion, and
Vidian nerve. 4. A filament from the otic ganglion to the tensor tympani
muscle.

INTERNAL EAR, OR LABYRINTH.

The Internal ear is called labyrinth, from the complexity of its communica-
tions; it consists of a membranous and an osseous portion.

The Osseous labyrinth presents a series of cavities, which are channeled
through the substance of the petrous bone, and is situated between the cavity

of the tympanum and the meatus auditorius internus. It is divisible into the

Vestibule, Semicircular canals. Cochlea.

The Vestibule is a small three-cornered cavity, compressed from without
inwards, and situated immediately within the inner wall of the tympanum. The
three corners, which are named ventricles or cornua, are placed, one anteriorly
one superiorly, and one posteriorly.

The Anterior ventricle receives the oval aperture of the scala vestibuli • the
superior, the ampullary openings of the superior and horizontal semicircular
canal; the posterior, the ampullary opening of the oblique semicircular canal,
the common aperture of the oblique and perpendicular canal, the termination of
the horizontal canal, and the aperture of the aqugeductus vestibuli. In the
anterior ventricle is a small depression, which corresponds with the posterior
segment of the cul-de-sac of the meatus auditorius internus ; it is called thefovea
hemispherica, and is pierced by a cluster of small openings, the macula cribrosa.
In the superior ventricle of the vestibule is another small depression, the fovea
elliptica, which is separated from the fovea hemispherica by a projecting crest,

the eminentia pyramidalis. The latter is pierced by numerous minute open-
ings for the passage of nervous filaments. The iwsterior ventricle presents a
third small depression, i\\e fovea sulciformis, which leads upwards to the ostium
aquaeductus vestibuli. The internal ivall of the vestibule corresponds with the
bottom of the cul-de-sac of the meatus auditorius internus, and is pierced b\
numerous small openings for the transmission of nervous filaments. In the ex-
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ternal or tympanic icaJl is the reniform opening of the fenestra ovalis ^fenestra

vestibuli), the margin of which presents a prominent rim towards the cavity of

the vestibule.

The openings of the vestibule may be arranged, like those of the tympanumj
into large and small.

The Large openings are seven in number: viz., the—
Fenestra ovalis,

Scala vestibuli,

Five openings of the three seniirircular canals.

The iSmall openings are the—
Aqugeductus vestibuli,

Openings for small arteries,

Openings for filaments of the auditory nerve.

The fenestra ovalis has already been described; it is the opening from the

tympanum.
The opening of the scala vestibuli is the oval termination of the vestibular

canal of the cochlea.

The aqucBcluctus vestibuli (canal of Cotunnius) is the commencement of the

small canal which opens under the osseous scale on the posterior surface of the

petrous bone. It gives passage to a small vein and to a process of membrane
which is continuous internally with the lining membrane of the vestibule, and

externally with the dura mater.

The openings for arteries and nerves are situated in the internal wall of the

vestibule, and correspond with the termination of the meatus auditorius

intern us.

The Semicircular canals are three bony passages communicating with the

vestibule, into which they open by both extremities. Near one extremity of

each of the canals is a dilatation of its cavity, which is called the ampulla,

sinus ampullaceus. The superior, or perpendicular canal (canalis semicircularis

verticalis superior), is directed transversely across the petrous bone, forming a

The osseous labyrinth op the left ear. — 1. The

vestibule 2. The fenestra ovalis, in its natural position,

looking from the meatus auditorius externus ; the entrance

into the vestibule from the tympanum. 3. The superior or

perpendicular semicircular canal. 4. Its ampulla. 5. Its

union with the oblique canal. 6. The middle or oblique

semicircular canal. 7. Its ampulla. 8. The inferior or

horizontal semicircular canal. 9. Its ampulla. 10. The

cochlea, internal to and rather in front of the vestibule.

11. The fenestra rotunda, the entrance into the scala tym-

pani of the cochlea. 12. The canal of the cochlea leading

from the fenestra rotunda to make its first turn. 13. The

extremity of the canal called the cupola.]

projection on the anterior face of the latter. It commences by means of an

ampulla, in the superior ventricle of the vestibule, and terminates posteriorly

by joining with the oblique, and forming a common canal, which opens into the

upper part of the posterior ventricle. The middle or oblique canal (canalis

semicircularis verticalis posterior) corresponds with the posterior part of the

petrous portion of the temporal bone : it commences by an ampuUary dilatation
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in the posterior ventricle, and curves nearly perpendicularly upwards to terminate

in the common canal. In the ampulla of this canal are numerous minute
openings for nervous filaments. The inferior or horizontal canal (canalis semi-

circularis horizontalis) is directed outwards, towards the base of the petrous

bone, and is shorter than the two preceding It commences by an ampullary

dilatation in the superior ventricle, and terminates in the posterior ventricle.

The Cochlea (snail shell) forms the anterior portion of the labyrinth, cor-

responding by its apex with the anterior wall of the petrous bone, and by its

base with the anterior depression at the bottom of the cul-de-sac of the meatus
auditorius internus. It consists of an osseous and gradually tapering canal,

about one inch and a half in length, which makes two turns and a haif spirally

around a central axis, called the modiolus.

The central axis, or modiolus, is large near its base, where it corresponds

with the first turn of the cochlea, and diminishes in diameter towards its ex-

tremity. At its base, it is pierced by numerous minute openings, which trans-

mit the filaments of the cochlear nerve. These openings are disposed in a spiral

manner; hence they have received, from Cotunnius,' the name of tractus spiralis

foraminulentus. The modiolus is everywhere traversed, in the direction of its

length, by minute canals, which proceed from the tractus spiralis foraminulen-

tus, and terminate on the sides of the modiolus, by opening into the canal of

the cochlea or on the surface of its lamina spiralis. The central canal of the

tractus spiralis foraminulentus is larger than the rest, and is named the tubulus

Fig. 308.

The cochlea divided parallel with its axis, through the centre ob the modi-

olus; after Breschet. L Modiolus. 2. Infundibulum in which the modiolus terminates.

3, 3, 3. Cochlear nerve, sending its filaments through the centre of the modiolus. 4, 4. Scaia

tympani of the first turn of the cochlea. 5, 5. Scala vestibuli of the first turn ; the sep-

tum between 4 and 5 is the lamina spiralis; a filament of the cochlear nerve is seen

passing between the layers of the lamina to be distributed in the membrane which invests

the lamina. 8. Loops formed by the filaments of the cochlear nerve on the lamina spiralis.

9, 9. Scala tympani of the second turn of the cochlea. 10, 10. Scala vestibuli of the second

turn; the septum between the two is the lamina spiralis. 11. The remaining half-turn of

the scala vestibuli ; the dome placed over this half-turn is the cupola; a line leads from the

figure to the remaining half-turn of the scala tympani. The lamina of bone which forms

the floor of the scala vestibuli curves spirally round to constitute the infundibulum (2).

14. The helicotrema through which a bristle is passed; its lower extremity issues from the

scala tympani of the middle turn of the cochlea. The hamulus laminae spiralis is seen in

front of the bristle.

centralis modioli ; it is continued onwards to the extremity of the modiolus, and

transmits a nerve and small artery (arteria centralis modioli).

The interior of the canal of the cochlea is partially divided into two pnssag(\-

^ Dominico Cotunnius, an Italian physician; his dissertation " De Aquseiluctibiis Auii?

l^Humanae Internse" was published at Naples in 1761,

31
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(scalae) by means of a thin and porous lamina of bone (zonula ossea laniinrti

spiralis), which is wound spirally around the modiolus in the direction of the

canal. The bony septum extends for about two-thirds across the diameter of

the canal, and in the fresh subject is prolonged to the opposite wall by meanw''

of a membranous layer, so as to constitute a complete partition, the lamina
spiralis.^ The osseous lamina spiralis consists of two thin lamellae, between
which, and through the perforations on their surfaces, the filaments of the coch

lear nerve reach the membrane of the cochlea. At the apex of the cochlea,

the [osseous] lamina spiralis terminates by a pointed, hook-shaped process, tht

Fig. 309.

LABYRINTH OF THE LEFT EAR, SHOWING ITS CAVITIES AND THE MEMBRANOUS LABYRINTH;

after Breschet. 1. Cavity of the vestibule; the figure rests on tlie coiiiinon saccule of the

juembranous labyrinth, the sneculus communis. 2. Ampulla of the perpendicular semicir-

cular canal, receiving a fasciculus from the superior branch of the vestibular nerve, 3.

4. Perpendicular canal with its contained membranous canal. 5. Ampulla of the horizontal

semicircular canal, receiving a fasciculus from the superior branch of the vestibular nerve.

6. Termination of the membranous canal of ihe horizontal semicircular canal in the sacculus

communis. 7. Ampulla of the oblique semicircular canal, receiving a fasciculus from the

inferior branch of the vestibular nerve. 8. Oblique semicircular canal with its membranous
canal. 9. The common canal, resulting from the union of the perpendicular with the ob-

lique semicircular canal. 10. Membranous common canal terminating in the sacculus

communis. 11. The otoconite of the sacculus communis seen through the membranous

parietes. A fasciculus from the inferior branch of the vestibular nerve distributed to the

sacculus communis near the otoconite. The portion of the sacculus above the otoconite is

lodged in the superior ventricle of the vestibule, and that below it in the inferior ventricle.

12. Sacculus proprius situated in the anterior ventricle ; its otoconite is seen through its

membranous parietes, and a fasciculus derived from the middle branch of the vestibular

nerve is distributed to it. The spaces around the membranous labyrinth are occupied by the

aqua labyrinthi. 13. First turn of the cochlea; the figure points to the scala tympani.

14. Extremity of the scala tympani, the fenestra rotunda. 15. Lamina spiralis ; the figure

is situated in the scala vestibuli. 16. Opening of the scala vestibuli into the vestibule.

17. Second turn of the cochlea; the figure is placed on the lamina spiralis, and therefore in

the scala vestibuli, the scala tympani being beneath the lamina. 18. Remaining half-turn

of the cochlea; the figure is placed in the scala tympani. 19. Lamina spiralis terminating

in its falciform extremity. The dark space included within the falciform curve of th>

extremity of the lamina spiralis is the helieotrema. 20. Infundibulum.

hamulus laminae spiralis. The two scalse of the cochlea, which are completely

separated throughout their length in the living ear, communicate superiorly,

over the hamulus laminae spiralis, by means of an opening common to both, the

' [The osseous portion is called the lamina spiralis ossea ,

the lamina spiralis membranacea.^
the membranous portion ia
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ht'lio?fremit (jxt| Jxt'sffu volvere— rpjj^a '). Inferiorly, one of the two scalse, the

scala vestibuli, terminates by means of an oval aperture in the anterior ventricle

of the vestibule; while the other, the scala tyn)pani, becomes somewhat ex-

panded, and opens into the tympanum through the fenestra rotunda (fenestra

cochlete). Near the termination of the scala tympani is the small opening of

the aqufeductus cochleae.

The internal surface of the osseous labyrinth is lined by a Jihro-seroKs mem-
brane, which is analogous to the dura mater in performing the office of a perios-

teum by its exterior, whilst it fulfils the purpose of a serous membrane by its internal

layer, secreting a limpid fluid, the aqua labyrinthi (perilymph, liquor Cotunnii),

and sending a reflection inwards upon the nerves distributed to the membranous
labyrinth. In the cochlea, the membrane of the labyrinth invests the two sur-

faces of the bony lamina spiralis, and being continued from its border across the

diameter of the canal to its outer wall, forms the membranous lamina spiralis,

and completes the separation between the scala tympani and scala vestibuli.

The fenestra ovalis and fenestra rotunda are closed by an extension of this mem-
brane across them, assisted by the membrane of the tympanum and a proper
intermediate layer. Besides lining the interior of the osseous cavity, the mem-
brane of the labyrinth sends two delicate processes along the aqueducts of

the vestibule and cochlea to the internal surface of the dura mater, with which
they are continuous. These processes are the remains of a communication
originally subsisting between the dura mater and the cavity of the labyrinth.^

The Membranous labyrinth is smaller in size, but a perfect counterpart

with respect to form, of the vestibule and semicircular canals. It consists of a

small elongated sac, sacculus communis (utriculus communis) ; of three semicir-

cular membranous canals, which correspond with the osseous canals, and com-
municate with the sacculus communis} and of a small round sac (sacculus pro-

prius), which occupies the anterior ventricle of the vestibule, and lies in close

contact with the external surface of the sacculus communis. The membranous
semicircular canals are two-thirds smaller in diameter than the osseous canals.

The membranous labyrinth is retained in position by means of the numerous
nervous filaments which are distributed to it from the openings in the inner

wall of the vestibule, and is separated from the lining membrane of the laby-

rinth by the aqua labyrinthi. In structure it is composed of four layers ; an
external, or serous layer, derived from the lining membrane of the labyrinth ; a
vascular layer, in which an abundance of minute vessels are distributed ; a

nervous layer, formed by the expansion of the filaments of the vestibular nerve;

and an internal and serous membrane, by which the limpid fluid which fills its

interior is secreted. Some patches of pigment have been observed by Wharton
Jones in the tissue of the membranous labyrinth of man. Among animals such
spots are constant.

The membranous labyrinth is filled with a limpid fluid, the liquor Scarpoe''

(endolymph, vitreous humor of the car), and contains two small calcareous

masses, called otoconites. The otoconitcs (ovj, tiroj, xovii, ear-dust) consist of an
assemblage of minute, crystalline particles of carbonate and phosphate of lime,

' [A foramen.]
2 Cotuiinius regarded these processes as tubular canals, through which the super-

abundant aqua labyrinthi might be expelled into the cavity of the cranium. Wharton
Jones also describes them as tubular canals terminating beneath the dura mater of the
petrous bone in a small dilated pouch. In the ear of a man deaf and dumb from birth,

he found the termination of the aqueduct of the vestibule of unusually large size in con-
sequence of irregular development.

" Antonio Scarpa is celebrated for several admirable surgical and anatomical mono-
graphs ; as, for example, his work on "Aneurism," " De Auditu et Olfactu," &c. An ac-

count of the aqua labyrinthi will be found in his anatomical observations " De Structura
Fenestrse Rotundse. et de Tympano Secundario."
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held together by organic substance, and probably retained in form by a reflection

of the lining membrane of the membranous labyrinth. They are found sus-

pended in the liquor Scarpae; one in the sacculus communis, the other in tho

sacculus proprius, from that part of each sac with which the nerves are cou-

nected.

The Auditory nerve divides into two branches at the bottom of the cul-de-

sac of the meatus auditorius internus; a vestibular nerve and a cochlear nerve.

The Vestibular nerve, the posterior of the two, separates into three branches,

superior, middle, and inferior. The superior vestibular branch gives oif a number
of filaments which pass through the minute openings of the eminentia pyrami-

dalis and superior ventricle of the vestibule, and are distributed to the sacculus

communis and ampullae of the perpendicular and horizontal semicircular canal.

The middle vestibular branch sends off numerous filaments, which pass through

the openings of the macula cribrosa in the anterior ventricle of the vestibule,

and are distributed to the sacculus proprius. The inferior and smallest branch

takes' its course baclrwards to the posterior wall of the vestibule, and gives off

filaments which pierce the wall of the ampullary dilatation of the oblique canal

to be distributed upon its ampulla. According to Stiefensand, there is in the

situa*-ion of the point of entrance of the nervous filaments into the ampulla a

deep depression on the exterior of the membrane, and on the interior a cor-

responding projection, which forms a kind of transverse septum, partially

dividing the cavity of the ampulla into two chambers. In the substance of

the sacculi and ampulloe, the nervous filaments radiate in all directions, anas-

tomosing with each other and forming interlacements and loops, and terminate

on the inner surface of the membrane in minute papillae, resembling those of

the retina.

The Cochlear nerve divides into numerous filaments which enter the foramina

of the tractus spiralis foraminulentus in the base of the cochlea, and passing

upwards in the canals of the modiolus, bend outwards at right angles, to be dis-

tributed in the tissue of the lamina spiralis. The central porticm of the nerve

passes through the tubulus centralis of the modiolus, and supplies the apicial

portion of the lamina spiralis. In the lamina spiralis the. nervous filaments

lying side by side on an even plane form numerous anastomosing loops, and

spread out into a nervous membrane. According to Treviranus and Gottsche,

the ultimate terminations of the filaments assume the form of papillae.

The Arteries of the labyrinth are derived from the internal auditory branch

of the superior cerebellar, or basilar artery, and from the stylo- mastoid.

ORGAN OF TASTE.

The Tongve is composed of muscular fibres [intrinsic muscles] which are dis-

tributed in layers arranged in various directions : thus, some are disposed lon-

gitudinally (lingualis superficialls) ; others transversely (linguaiis transversus)

;

others, again, ohliqueli/ and vertically. Between the muscular fibres is a con-

siderable quantity of adipose substance, and in the middle of the organ a vertical

septum of fibrous tissue.

The tongue is connected, posteriorly, with the os hyoides by muscular attach-

ment; and to the epiglottis by mucous membrane, which forms the three glosso-

epiglottic folds called ^//tgwa epiglottidls. At either side it is held in connexion

with the lower jaw by mucous membrane; and in front, a fold of tiiat membrane,
which is named y/c?«?^??i llngniz, is formed beneath its under surface.

The surface of the tongue is covered by a dense layer, analogous to the coriuni

of the skin, which gives support to papillae. A raphe marks the middle iiuo

nf the organ, and divides it into symmetrical halves.
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The Papilla of the toiujue are, the—
Papillte circumvallat^e,

Papillae conica?,

Papillae filiformes,

Papillse fuugiformes.

Fig. 310.

The PapillcB circumvaUafce (p. lenticulares) are of large size, and from fifteen

to twenty in number. They are situated on the dorsum of the tongue, near its

root, and form a row at each side, which meets its fellow at the middle line, like

the two branches of the letter A. Each papilla resembles a cone, attached by

its apex to the bottom of a cup-shaped depression : hence they are also named

papilla calyciformes. This cup-shaped cavity forms a kind of fossa around the

papilla, whence their name nrcumvallatcB. At the meeting of the two rows of

these papillae, upon the middle of the root of the tongue, is a deep mucous folli-

cle, called ybrame?i ccpcum.

The FapillcR amiccB and filiformes cover the whole surface of the tongu<.

in front of the circumvallatae, but are most

abundant towards its anterior part. They
are conical and filiform in shape, and many
of them are pierced at the extremity by
a minute aperture. Hence, they may be re-

garded as follicles rather than sentient organs

;

the true sentient papillae being extremely mi-

nute, and occupying their surface, as they do

that of the other papillae of the tongue.

The PapillcR fvngiformes (p. capitatse) are

irregularly dispersed over the dorsum of the

tongue, and are easily recognised among the

other papillae by their rounded heads, larger

size, and red color. A number of these papillae

will generally be observed at the tip of the

tongue.

Behind the papillae circumvallatae, at the

root of the tongue, are a number of mucous
glands (lingual), which open on the surface.

There is also a small cluster beneath the tip

of the tongue.

Vessels and Nerves.—The tongue is abun-

dantly, supplied with blood by the lingual arte-

ries.

The Nerves are three in number, and of

large size : the gustatory branch of the infe-

rior maxillary, is distributed to the papillae, tongue; the rounded eminences on

and is the nerve of common sensation and this fuirt, and near its tip, are the

taste; t\\Q glosso-pharjjngea I, \S Ax&iuhuiQdi to papillaj fungiformes. The smaller

the mucous membrane, glands, and papilla? papiHae. among which the former

circumvallata?,' and the hypoglossal, the motor »'«' dispersed, are the papillse conicse

nerve of the tongue, is distributed to the

muscles.

The Mucous monhrane which invests the

tongue is continuous with the derma along the

margin of the lips. On either side of the

fraenum linguae it may be traced through the

sublingual ducts into the sublingual glands, epiglottidis. 10, lO. Greater cornua

and along Wharton's'^ ducts into the submax- of the os hyoides.

1 [The glosso-pharyngeal is also regarded as a iierve of taste.]
^ Thoman Wharton, an English physician, devoted considerable attention to the anatonij

of the glands; his work, entitled "Adenogrsiphia," &c., was published in 1656.

The ToNGi'E WITH ITS papili.j;

1. The raphe, which sometimes bi-

furcates on the dorsum of the tongue,

as in the figure. 2, 2. Lobes of the

and filiformes. 3. Tip of the tongue.

4, 4. Its sides, on which are seen the

lamellated and fringed papillae. 5, 5.

The A-shaped row of papillae circum-

vallata3. 6. Foramen caecum. 7,7.

Mucous glands of the root of the

tongue. 8. Epiglottis. 9. 9, 9. Frsena
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illary glands; from the sides of the cheeks it passes through the opening ol

Stenon's' ducts to the parotid glands: in the fauces it forms the assemblage of

follicles called tonsils, and may thence be traced downwards into the larynx
and pharynx, where it is continuous with the general gastro-pulmonary mucous
membrane.

Beneath the mucous membrane of the mouth are a number of small glands,
which pour their secretion upon the surface. A considerable number of the.se

bodies are situated within the lips, in the palate, and in the floor of the mouth.
They are named, according to their position, labial (/lands, palatal ylands, and
hoccal glands.

ORGAN OF TOUCH.

The Sicin is the exterior investment of the body, which it serves to cover and
protect. It is continuous at the apertures of the internal cavities with the lining

membrane of those cavities, the internal skin or mucous membrane, and is com-
posed essentially of two layers, derma and epidermis.

The Derma or cutis is chiefly composed of areolo-fibrous tissue, besides which
it has entering into its structure elastic tissue and smooth muscular fibre, together

with bloodvessels, lymphatic vessels and nerves. The areolo-fibrous tissue

exists in greatest abundance in the deeper stratum of the derma, which is con-

sequently dense, white, and coarse; the superficial stratum, on the other hand,

is fine in texture, reddish in color, soft, raised into minute papillae, and highly

vascular and sensitive. These diff"erence-s in structure have given rise to a divi-

sion of the derma into the deep stratum, or corium, and the superficial, or papil-

lary layer.

In the Corium the areolo-fibrous tissue is collected into fasciculi, which are

small and closely interwoven in the superficial strata, large and coarse in the

deep strata; in the latter forming an areolar network, with large areolae, which
are occupied by adipose tissue. These areolae are the channels through which

the branches of vessels and nerves find a safe passage to the papillary layer, in

which and in the superficial strata of the corium they are principally distributed.

The yellow elastic tissue is found chiefly in the superficial strata, the smooth
muscular tissue in the deep. It is to the latter that the nipples and scrotum

owe their contractile power, and the general surface of the skin the contrac-

tion which is known by the name of cutis anserina. The corium presents

some variety in thickness in different parts of the body. Thus in the more ex-

posed regions, as the back, the outer sides of the limbs, the palms, and the soles,

it is remarkable for its thickness; while on protected parts it is comparatively

thin, and on the eyelids, penis and scrotum is peculiarly delicate. It is con-

nected by its under surface with the common superficial fascia of the body.

Ihe Papillari/\aye.Y of the derma is raised in the form of conical prominences

or papillas. On the general surface of the body the papillae are short and exceed-

ingly minute; but in other situations, as the palmar surface of the hands and
fingers, and the plantar surface of the feet and toes, they are long and of large

size. They also diff'er in arrangement; for, on the general surface, they are dis-

tributed at unequal distances and without order; whereas, on the palms and

soles, and. on the corresponding surfaces of the fingers and toes, they are col-

lected into little square clumps, containing from ten to twenty papillae ; and

these little clumps are disposed in parallel rows It is this arrangement in

rows that gives rise to the characteristic parallel ridges and furrows which are

met with on the hands and feet. The papillae in these little square clumps are

for the most part uniform in size and length, but every here and there one papilla

' Nicholas Stenon. a Danish anatonii.^t : he was made Professor in Copenhagen in 1672.
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Fro. 311.

may ht observed whicli is longer than the rest. The largest papillas of thei

derma ire those which produce the nail j in the dermal follicle of the nail they

are long and filiform, while beneath its concave

surface they form longitudinal and parallel plica-

tions which extend for nearly the entire length

of that organ. In structure the papilla is com-

posed of homogeneous, nucleated, and fibrillated

areolar tissue, bounded by a structureless limitary

membrane, and containing transverse elastic fibres

with a capillary and nervous loop ; besides which,

in some papillae, are certain peculiar bodies, called

by Wagner coi-puscvla tadils.

The Epidermis or cuticle (scarfskin) is a pro-

duct of the derma, which it serves to envelop and

defend. That surface of the epidermis which is

exposed to the influence of the atmosphere and

exterior sources of injury, is hard and horny in

texture, while that which lies in contact with the

papillary layer is soft and cellular. Hence the epi-

dermis, like the derma, is divisible into two layers,

external and internal, the latter being termed the

reie mucosum. Moreover, the epidermis is lami-

nated in structure, and the laminge present a pro-

gressively increasing tenuity and density as they

advance from the inner to the outer surface.

This difierence of density is dependent on the

mode of growth of the epidermis, for as the ex-

ternal surface is constantly subjected to destruc-

tion from attrition and chemical action, so the

membrane is continually reproduced on its inter-

nal surface; new layers being successively formed

on the derma to take the place of the old.

The theory of growth of the epidermis, deduced

from the observations of Schwann, is as follows

:

a stratum . of plastic lymph (liquor sanguinis) is

poured out on the surface of the derma. This

fluid, by virtue of the vital force inherent in

itself, and communicated to it by contact with a living tissue, is converted into

granules, which are termed cell-germs or cijtoUasts. By endosmosis, these cyto-

blasts imbibe serum from the plastic lymph and adjacent tissues, and the outer-

most layer or pellicle of the cytoblast becomes gradually distended by the

Portion of skin FRO>r the

PALJr OP THE HAND. 1. Papillary

layer. 2. Longitudinal furrows,

marking the arrangement of the

papilla into ridges. .3. Transverse

furrows dividing thi. ridges into

small quadrangular clumps. In

the figure a few only of the papillae

are shown. 4. Rete mucosum

raised from the papillary layer;

its under surface presents an exaot

impression of the papillary layer.

5. Perspiratory ducts drawn out

straight by the separation of the

rete mucosum from the papillary

layer; the point at which each

perspiratory duct issues from the

papillary layer, and pierces the

rete mucosum, is the middle of the

transverse furrow between the

quadrangular clumps.

Diagram illustrative of the development of

the epidermis and of epithelia in general,

according to the theory op schwann. 1. a
granule or cytoblast. 2. The cell seen rising on

the cytoblast ; the latter is now a nucleus, and a

nucleolus may be detected in its interior. 3. The
spheroidal cell. 4. The oval cell. 5. The elliptical

cell. 6. The flattened cell; which, by contact of its

walls, is speedily converted into a scale in which the

nucleus is lost. 7. A nucleated scale as seen on its

flat surface. 8. A cluster of such scales.

Fig. 312.

4-(^

imbibed fluid. The cytoblast has now become a cell, and the solid portion ot

the cytoblast, which always remains adherent to some one point of the internal
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surface of the cell-membrane is the nucleiis of the cell. Moreover, within thiv

nucleus one or several nuclei are formed, which are termed nucleoli. By a

continuance of the process of imbibition, the cell becomes more or less spherical

;

so that, after a time, every part of the surface of the pupillary layer of the derma

is coated by a thin stratum, consisting of spherical cells lyingr closely pressed

together, and corresponding with every irregularity of the papillae. But, as this

production of cells is a function constantly in operation, a new layer is formed

before the first is completed, and the latter is separated by subsequent formations

further and further from the surface of the papillary layer. As a consequence

of loss of contact with the derma, the vital force is progressively diminished

;

the cell becomes subject to the influence of physical laws, and evaporation of its

fluid slowly ensues. In consequence of this evaporation, the cell becomes col-

lapsed and flattened, and assumes an elliptical form ; the latter is by degrees con-

verted into the flat cell with parallel and contiguous layers, and an included

nucleolated nucleus; and lastly, the flattened cell desiccates into a thin mem-
branous scale, in which the nucleus is scarcely apparent.

My own investigations ' have shown that, after the original granules of the

liquor sanguinis have become aggregated into a granular nucleus, other granules

are formed in successive circles, around the circumference of the nucleus, until

the entire breadth of the epidermal scale is attained; that the cell never acquires

a greater thickness than that of the original nucleus, and, that the formation of

the scale results from the desiccation of the cell, as it is gradually pushed out-

wards from the derma towards the surface. Consequently, the cell never pos-

sesses any other than the flattened form; all its phases of growth are perfected

in the deepest layer of the epidermis; and, in its internal structure, it is a parent

cell containing secondary and tertiary cells and granules, its growth being the

result of the growth of these secondary formations.

The under surface of the epidermis is accurately modelled on the papillary

layer of the derma, each papilla having its appropriate sheath in the newly-

formed epidermis or rete mucosura, and each irregularity of surface of the former

having its representative in the soft tissue of the latter. On the external sur-

face, this character is lost; the minute elevations corresponding with the papillae

are, as it were, polished down, and the surface is rendered smooth and uniform.

The palmar and plantar surface of the hands and feet are, however, an exception

to this rule; for here, in consequence of the large size of the papillas and their

peculiar arrangement in rows, ridges corresponding with the papillae are strongly

marked on the superficial surface of the epidermis. The epidermis is remark-

able for its thickness in situations where the papillae are large, as in the palms

and soles. In other situations, it assumes a character which is also due to the

nature of the surface of the derma ; namely, that of being marked by a network

of linear furrows, which trace out the surface into small polygonal and lozenge-

shaped areae. These lines correspond with the folds of the derma produced by
its movements, and are most numerous where those movements are greatest, as

in the flexures and on the convexities of joints.

The dark color of the skin among the natives of the South is due to the color-

ation of the primitive granules of which the cell is composed, especially the

nucleus. As the cells desiccate, the color of the granules is lost; hence the

deepef hue of the rete mucosum.
The pores of the epidermis are the openings of the perspiratory ducts, hai;'

follicles, and sebiparous glands.

Vessels and Nerves.—The Arteries of the derma, which enter its structuri'

through the areolae of the under surface of the corium, divide into innumerabUi
intermediate vessels, which form a rich capillary plexus in the superficial strata

of the skin and in its papillary layer. In the papillae of some parts of the derma,
ss in the longitudinal plications beneath the nail, the capillary vessels form

' Diseases of the Skin.
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simple loops, but in other papillje they are convoluted to a o;reater or less degree

in proportion to the size and importance of the papillae. The Li/mphafic vessels

probably form, in the superficial strata of the derma, a plexus, the meshes of

which are interwoven with those of the capillary and nervous plexus. No lym-

phatics have as yet been discovered in the papillfe.

The Nerves of the derma, after enterins: the areola} of the deeper part of the

corium, divide into minute fasciculi, which form a terminal plexus in the upper

strata of the corium. From this plexus the primitive fibres pass off to their dis-

tribution as loops, in the papillje. In the less sensitive parts of the skin, the

loops are simple and more or less acute in their bend, in conformity with the

figure of the papillae. In the sensitive parts, and especially in the tactile

papilla} of the pulps of the fingers, there are two loops, which are, moreover,

associated with a peculiar body imbedded in the substance of the papilla, the

co/puKcu/um tactus of Wagner.

APPENDAGESOFTHESKIN.

The appendages of the skin are the nails, hairs, sebiparous glanus,and perspi-

ratory [or sudoriparous] glands and ducts.

The Nails are horny appendages of the skin, identical in formation with the

epidermis, of which they are a part. A nail is convex on its external surface,

concave within, and implanted by means of a thin margin or root in a fold of

the derma, which is nearly two lines in depth, and acts the part of a follicle to

the nail. At the bottom of the groove of the follicle are a number of filiform

papillae, which produce the margin of the root, and, by the successive formation

of new cells, push the nail onwards in its growth. The concave surface of the

nail is in contact with the derma, and the latter is covered by papillae, which

perform the double office of retaining the nail in its place, and giving it increased

thickness by the addition of newly-formed cells to its under surface. It is this

constant change occurring in the under surface of the nail, co-operating with

the continual formation taking place along the margin of the root, which ensures

the growth of the nail in the proper direction. The nail derives a peculiarity

of appearance from the disposition and form of the papillae on the ungual sur-

face of the derma (matrix). Thus, beneath the root, and for a short distance

onwards towards its middle, the derma is covered by papillae which are more

minute, and consequently less vascular than the papillse somewhat further on.

This patch of papillae is bounded by a semilunar line, and that part of the nail

covering it being lighter in color than, the rest, has been termed lunula. Be-

yond the lunula the papillae are raised into longitudinal plaits, which are exceed-

ingly vascular, and give a deeper tint of redness to the nail. These plait-liko

papillge of the derma are well calculated by their form to offer an extensive sur-

face both for the adhesion and formation of the nail. The granules and ce.js

are developed on every part of their surface, both in the grooves between the

plaits and on their sides, and a horny lamina is formed between each pair of

plaits. When the under surface of a nail is examined, these longitudinal laminae,

corresponding with the longitudinal papillae of the ungual portion of the derma.,

are distinctly apparent, and if the nail be forcibly detached, the laminae may be

seen in the act of parting from the grooves of the papillfe. It is this structure

that gives rise to the ribbed appearance of the nail. The papillary substance

of the derma, which produces the nail, is continuous around the circumference

of the attached part of that organ with the derma of the surrounding skin, and

the horny structure of the nail is consequently continuous with that of the

epidermis.

Hairs are horny appendages of the skin, produced by the involution and

subsequent evolution of the epidermis ; the involution constituting the follicle

in which the hair is inclosed, and the evolution the shaft of the hair. Hairs
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vary much in size and length in different parts of the body; in some they are so

short as not to appear beyond the follicle; in others, they grow to a great length,

as on the scalp; while along the margins of the eyelids, and in the whiskers and

beard, they are remarkable for their thickness. Hairs are generally more or less

flattened in form, and when the extremity of a transverse section is examined,

it is found to possess an elliptical or reniform outline. This examination also

demonstrates that the centre of the hair is porous and loose in texture, while its

periphery is dense; thus affording ground for its division into a cortical and a

medullari/ portion. The free extremity of a hair is generally pointed, and some-

times split into two or three filaments. Its attached extremity is implanted

deeply in the integument, extending through the derma into the subcutaneous

areolar tissue, where it is surrounded by adipose cells. The central extremity

of a hair is larger than its shaft, and is called the root or bulb. It is rounded

or conical in shape.

The process of formation of a hair by its follicle is identical with that of the

formation of the epidermis by the papillary layer of the derma. Plastic lymph
is in the first instance exuded by the capillary plexus of the follicle, the lymph
undergoes conversion, first into granules, then into cells, and the latter are elon-

gated into fibres. The cells which are destined to form the surface of the hair

go through a different process. They
are converted into flat scales, which

inclose the fibrous structure of the in-

terior. These scales, as they are suc-

cessively produced, overlap those which

precede and give rise to the prominent

and waving lines which may be seen

around the circumference of a hair.

It is this overlapping line that is the

cause of the roughness which we ex-

perience in drawing a hair, from its

point to its bulb, between the fingers.

The bulb is the newly-formed portion

of the hair : its expanded form is due

to the greater bulk of the fresh cells

compared with the fibres and scales

into which they are subsequently con-

verted in the shaft.

The color of the hair, like that of the

epidermis, is due to the coloration of

the primitive granules of the cells.

The Sebiparous glands are im-

bedded in the substance of the derma,

and present every degree of complex-

ity, from the simplest follicle to the

compound lobulated gland. In some
situations their excretory ducts open

independently on the surface of the

epidermis; while in others, they ter-

minate in the follicles of the hairs.

The sebiparous glands associated with

the hairs are racemiform and lobulated,

consisting of glandular vesicles which

open by short pedunculated tubuli into

a common excretory duct, and the

into the hair-follicle. In the scalp there are two

o*" these glands to each hair-follicle. On the nose and face the glands are of

Section of the skin. 1. Epidermis. 2.

Rete Mucosum, or deep layer of the epidermis.

3. Two of the quadrilateral papillary clumps,

such as are seen in the palm of the hand or

sole of the foot; they are composed of conical

papillae. 4. Deep layer of the derma, the co-

rium. 5. Adipose cells. 6. A sudoriparous

gland with its spiral duct, such as is seen in

the palm of the hand or sole of the foot. 7.

Another sudoriparous gland with a straighter

duct, such as is seen in the scalp. 8. Two
hairs from the scalp, inclosed in their follicles;

their relative depth in the skin is preserved.

9. A pair of sebiparous glands, opening by

short ducts into the follicle of the hair.

latter, after a short course.
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large size, and constantly associated with small hair-follicles. In the meatus

auditorius the ceruminovs glands are also large ; in the eyelids the cilia are sup-

plied like other hairs with sebiparous glands, but the Meibomian glands may
also be regarded as belonging to this class. The excretory ducts of sebiparous

glands offer some diversity in different parts of the body; in many situations

they are short and straight, in others, as in the palms of the hands and soles of

the feet, where the epidermis is thick, they assume a spiral course. The sebife-

rous ducts are lined by an inversion of the epidermis, which forms a thick and
funnel-shaped cone at its commencement, but soon becomes uniform and soft.

Sebiparous glands are met with in all parts of the body, but are most abundant

in the skin of the face, and in those situations which are naturally exposed to

the influence of friction.

The sebaceous substance, when it collects in inordinate quantities within the

excretory ducts, becomes the habitat of a remarkable parasitic animal, the stea-

tozoori folliculoruni.

The Sudoriparous glands are situated deeply in the corium and also in the

subcutaneous areolar tissue, where they are surrounded by adipose cells. They
are small round or oblong bodies, composed of one or more convoluted tubuli, or

of a congeries of glandular vesicles, which open into a common eff"erent duct.

The latter ascends from the gland through the derma and epidermis, and termi-

nates on the surface by a funnel-shaped and oblique aperture or pore. The
efferent duct presents some variety in its course upwards; within the derma it

is straight, or curved and serpentine, and if the epidermis be thin, proceeds

more or less directly to the excreting pore. Sometimes it is bpirally curved

within the derma, and having passed the latter, is regularly and beautifully

spiral in its passage through the epidermis, the last turn forming an oblique and
valvular opening on the surface. The spiral course of the duct is especially

remarkable in the thick epidermis of the palm of the hand and sole of the foot.

On those parts of tlie skin where the papillae are irregularly distributed, the

efferent ducts of the sudoriparous glands open on the surface also irregularly,

while on the palmar and plantar surfaces of the hands and feet, the pores are

situated at regular distances along the ridges, at points corresponding with the

intervals of the small, square-shaped, clumps of papillae. Indeed the apertures

of the pores, seen on the surface of the epidermal ridges, give rise to the ap-

pearance of small transverse furrows, which intersect the ridges from point to

point.

The efferent duct and the glandular vesicles and tubuli of the sudoriparous

gland are lined by an inflection of the epidermis. This inflection is thick and
infundibuliform in the upper stratum of the derma, but soon becomes uniform

and soft. The infundibuliform projection is drawn out from the duct when the

epidermis is removed, and may be perceived on the under surface of the latter

as a nipple-shaped cone. A good view of the sudoriferous ducts is obtained by

gently separating the epidermis of a portion of decomposing skin; or they may
bo better seen by scalding a piece of skin, and then withdrawing the epidermis

from the derma. In both cases it is the lining sheath of epidermis, in other

V7ords, the epithelium which is drawn out from the duct.
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CHAPTER XI.

OF THE VISCERA.

That part of the science of anatomy which treats of the viscel-a is named
splanchnology, from the Greek words, a^xdyxvov, viscus, and %6yoi. The viscera

of the human body are situated in the three great internal cavities; cranio-spi-

nal, thorax, and abdomen. The viscera of the cranio-spinal cavity, namely, the

brain, and spinal cord, with the principal organs of sense, have been already

described, in conjunction with the nervous system. The viscera of the chest

are: the central organ of circulation, the heart; the organs of respiration, the

lungs ; and the thymus gland. The abdominal viscera admit of a subdivision

into those which properly belong to that cavity, viz., the alimentary canal, liver,

pancreas, spleen, kidneys, and supra-renal capsules; and those of the pelvis,

the bladder and internal organs of aeneration.

THORAX.

The thorax is the conical cavity, situated at the upper part of the trunk of the

body : it is narrow above, and broad below, and is bounded in front, by the

sternum, six superior costal cartilages, ribs, and intercostal muscles ; laterally,

by the ribs and intercostal muscles; and, behind, by the ribs, intercostal mus-
cles, and vertebral column, as low down as the upper border of the last rib and
first lumbar vertebra ; superiorly, by the first rib at each side, the upper part

of the sternum in front and the first dorsal vertebra behind ; and, inferiorly, by
the diaphragm. The superior opening of the thorax is closed by the thoracic

fascia, and gives passage to the following parts, namely, the sterno-hyoid, sterno-

thyroid, and longi colli muscles ; the trachea and oesophagus ; the carotid and
subclavian arteries and veins, and thoracic duct ; the pneumogastric, phrenic,

and sympathetic nerves; and the upper part of the lungs and pleurae. The
cavity of the thorax is much deeper on the posterior than on the anterior wall,

in consequence of the obliquity of the diaphragm, and contains the heart inclosed

in its pericardium, with the great vessels ; the lungs, with their serous cover-

ings, the pleurae; the oesophagus; some important nerves; and, in the foetus,

the thymus gland.

T H E H E a R T .

The central organ of circulation, the heart, is situated between the two layer.s

of pleura which constitute the mediastinum, and is inclosed in a proper mem-
brane, the pericardium.

Pericardium. — The pericardium is a fibro-serous membrane like the dura

mater, and resembles that membrane also in deriving its serous layer from thu

reflected serous membrane of the viscus which it incloses. It consists of two

layers, external, fibrous ; and internal, serous. The fibrous layer is attached

above, to the great vessels proceeding from the heart, on which it is continuous

with the thoracic fascia; and below, to the tendinous portion of the diaphragm.

The serous membrane invests the heart with the commencement of its great

vessels as high as the arch of the aorta, and is then refiected upon the interna]

surface of the fibrous layer.

In intimate structure the fibrous layer is composed of aieolar tissue; the

^erous layer consisting of a thin stratum of elastic tissue disposed in a network.
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adherent by cne surface to the fibrous laj^er, and smooth on the free surface,

where it gives support to a single or double lamina of tesselated epithelium.
The bag of the pericardium has few vessels and nerves, the latter being derived
fom the phrenic and recurrent branch of the right pneumogastric.

The Heart is placed obliquely in the chest, the base being directed upwards
and backwards towards the right shoulder; the apex forwards and to the left,

pointing to the space between the fifth and sixth ribs, at about two or three
inches from the sternum.' Its binder side is flattened, and rests on the tendinous
portion of the diaphragm ; its upper side is rounded and convex, and formed
principally by the right ventricle, and partly by the left. Surmounting the ven-

FiG. 314.

Anatomy op the heaut. 1. Right auricle. 2. Entrnnce of the superioi pena cava.

3. Entrance of the inferior cava. 4. Opening of the coronary vein, half-closed by the coro-

nary valve. 5. Eustachian valve. 6. Fossa ovalis, surrounded by the annulus oralis.

7. Tuberculum Loweri. 8. Musculi pectinati of the appendix auriculae. 9. Auriculo-ven-

tricular opening. 10. Cavity of the right ventricle. 11. Tricuspid valve, attached by the

chorda? tendineae to the carneae columns (12). 13. Pulmonary artery, guarded at its com-

mencement by three semilunar valves. 14. Right pulmonary artery, passing beneath the

arch and behind the ascending aorta. 15. Left pulmonary artery, crossing in front if the

descending aorta. "* Remains of the ductus arteriosus, acting as a ligament between the

pulmonary artery and arch of the aorta. The arrows mark the course of the venous blood

through the right side of the heart. Entering the auricle by the superior and inferior cavse,

it passes through the auriculo-ventricular opening into the ventricle, and thence through

the pulmonary artery to the lungs. 16. Left auricle. 17. Openings of the four pulmonary

veins. 18. Auriculo-ventricular opening. 19. Left ventricle. 20. Mitral valve, attached

by its chordae tendineffi to two large columnas earner, which project from the walls of the

ventricle. 21. Commencement and course of the ascending aorta behind the pulmonary

artery, marked by an arrow. The entrance of the vessel is guarded by three semilunar

valves. 22. Arch of the aorta. The comparative thickness of the two ventricles is shown

in the diagram. The course of the pure blood through the left side of the heart is marked

by arrows. The blood is brought from the lungs by the four pulmonary veins into the left

auricle, and passes through the auriculo-ventricular opening into the left ventricle, whence

it is conveyed by the aorta to every part of the body.

tricles are the corresponding auricles, whose auricular appendages are directed

forwards, and slightly overlap the root of the pulmonary artery. The pulmonary

artery is the large anterior vessel at the root of the heart; it crosses obliquely

* The size of the heart is about five inches in length, three and a-half inches in greatest

hreadth, and two and a-half in thickness. Its weight is about eleven ounces in the male,

and nine ounces in the female.
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the commencement of the aorta. The heart consists of two auricles and two
ventricles, which are respectively named, from their position, right and left.

The right is the venous side of the heart ; it receives into its auricle the venous
blood from every part of the body, by the superior and inferior cava and coro-

nary vein. From the auricle the blood passes into the ventricle, and from the

ventricle through the pulmonary artery, to the capillaries of the lungs. From
these it is returned as arterial blood to the left auricle; from the left auricle it

passes into the left ventricle; and from the left ventricle is carried through the

aorta, to be distributed to every part of the body, and again returned to the

heart by the veins. This constitutes the course of the adult virculation.

The heart is best studied in situ. If, however, it be removed from the body,

it should be placed in the position indicated by the above description of its

situation. A transverse incision should then be made along the ventricular

margin of the right auricle, from the appendix to its right border, and crossed

by a perpendicular incision, carried from the side of the superior to the inferior

cava. The blood must then be removed. Some fine specimens of white fibrin

are frequently found with the coagula ; occasionally they are yellow and gelati-

nous. The older anatomists called these substances " polypus of the heart
:"

they are usually met with in the right ventricle, and sometimes in the left

cavities.

The Right Auricle is larger than the left, and consists of a principal cavity

or sinus, and an appendix auriculae. The interior of the sinus presents for

examination five openings; two valves ; two relicts of foetal structure; and two
peculiarities in the proper structure of the auricle. To facilitate remembrance
they may be thus arranged :

—
' Superior cava,

Inferior cava,

Oj)enii)</s ....
-J
Coronary vein.

Foramina Thebesii,

^ Auriculo-ventricular.

Y J J
Eustachian valve,

I Coronary valve.

Relicts of foihd structure \ „ r "'
•^ "^

( i^ ossa ovans.

o', , r .1 -7 f Tuberculum Loweri,
Hitrnc.ture of the auricle . < ^t i- ^. ,•

•^

( Musculi pectinati.

The Superior vena cava returns the blood from the upper half of the body,

and opens into the upper and back part of the auricle.

The Inferior vena, cava, returns the blood from the lower half of the body,

and opens through the lower and posterior wall, close to the partition between

the auricles (septum auricularum). The direction of these two vessels is such,

that a stream forced through the superior cava would rush towards the auriculo-

ventricular opening. In like manner, a jet issuing from the inferior cava would

dash its stream against the septum auricularum ; this is the proper direction of

the two currents during foetal life.

The Coronary vein returns the venous blood from the substance of the heart;

it opens into the auricle between the inferior cava and auriculo-ventricular

opening, under cover of the coronary valve.

The Foramina. Thchesii^ are minute pore-like openings of jmall veins (venae

minimge) which issue directly from the muscular structure of the heart, without

entering the venous current. These openings are also found in the left auricle,

' Adam Cliristiaii Tnehesius. His description of the openings now known by his nami'

8 contained in his " Disscrtatio Medica de Circulo Sanguinis in Corde," 1708.
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and in the right and left ventricles, but, in the latter, are generally believed to

be mere caecal depressions.

The Auricula-ventricular opening is the large opening of communication

between the auricle and ventricle.

The Eustachian ' valve is a part of the apparatus of foetal circulation, and

serves to direct the placental blood from the inferior cava, through the foramen

ovale into the left auricle. In the adult it is a mere vestige and imperfect,

though sometimes it remains of large size. It is formed by a fold of the lining

membrane of the auricle, containing some muscular fibres, is situated between

the aperture of the inferior cava and the auriculo-ventricular opening, and is

generally connected with the coronary valve.

The Coronary valve is a semilunar fold of the lining membrane, stretching

across the mouth of the coronary vein, and preventing the reflux of blood in the

vein during contraction of the auricle.

Fig. 315.

Anatomy OF THE heart; eight side. 1. Cavity of right auricle. 2. Appendix auriculae,

in its cavity are seen tlie musculi pectinati. 3. Superior vena cava, opening into tiie uppei

part of right auricle. 4. Inferior vena cava. 5. Fossa ovalis; the prominent ridge surround

ing it is the annulus ovalis. 6. Eustachian valve. 7. Opening of the coronary vein. S

Coronary valve. 9. Entrance of the auriculo-ventricular opening. Between the figures 1

and 9, two or three foramina Thebesii are seen. o. Right ventricle. h,c. Cavity of right

ventricle, on the walls of which the columns carne* are seen; c is placed in the channel

leading upwards to the pulmonary artery, d. e,f. Tricuspid valve; e is placed on the ante-

rior curtain, /on the right curtain, g. Long columna earnea, to the apex of which the ante-

rior and right curtain are connected by chorda tendineae. h. The "long moderator band."

i. The two columnae carnese of the right curtain, k. Attachment by chordae tendineffi of

the left limb of the anterior curtain. I, I. Chordae tendineae of the "fixed curtain" of the

valve, m. Valve of the pulmonary artery. The letter of reference is placed on the inferior

semilunar segment. «. Apex of left appendix auriculae, o. Left ventricle, p. Ascending

aorta, q. Its transverse portion, with the three arterial trunks which arise from the arch.

r. Descending aorta.

The Annulus ovalis is situated on the septum auricularum, opposite the termi-

nation of the inferior cava. It is the rounded margin of the septum, which occu-

pies the place of the foramen ovale of the foetus.

The Fossa ovalis is an oval depression corresponding with the foramen ovale

1 Bartholomew Eustachius, born at San Severino, in Naples, was Professor of JNIedicine

in Rome, where he died in 1570. He was one of the founders of modern anatomy, and

the first to illustrate his works with good engravings on copper.
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of the foetus. This opening is closed at birth by a thin valvular layer, which is

continuous with the left margin of the annulus, and is frequently imperfect at.

its upper part. The depression or fossa in the right auricle results from this

arrangement. There is no fossa ovalis in tlie left auricle.

The Tuhercuhim LowerV is the portion of auricle intervening between the

openings of the superior and inferior cava. Being thicker than the walls of the

\eins, it forms a projection, which was supposed by Lower to direct the blood

from the superior cava into the auriculo-ventricular opening.

The MuscuH pniinati are small muscular columns situated in the appendix

auriculae. They are numerous, and arranged parallel with each other; hence

their cognomen, '' pectinati," like the teeth of a comb.

The Right or anterior ventricle is triangular and prismoid in form. Its

anterior side is convex, and forms the larger portion of the front of the heart.

The posterior side, which is also inferior, is flat, and rests on the diaphragm

;

the inner side corresponds with the partition between the two ventricles, septum

ventriculorum. Superiorly, where the pulmonary artery arises, there is a dilata-

tion of the ventricle, termed the infundibulum, or conus arteriosus.

The right ventricle is to be laid open by making an incision parallel with, and

a little to the right of, the anterior longitudinal furrow, from the pulmonary

artery in front, to the apex of the heart, and thence by the side of the posterior

longitudinal furrow behind to the auriculo-ventricular opening.

It contains, to be examined, two openings, the auriculo-ventricular and that

of the pulmonary artery; two apparatus of valves, tricuspid and semilunar; and

a muscular and tendinous apparatus belonging to the tricuspid valves. They
maybe thus arranged:—

Auriculo-ventricular opening,

Opening of the pulmonary art'ory,

Tricuspid valves,

Semilunar valves,

Chordae tendineas,

Carneac columnse.

The AuricuJo-venfricidar opniing is surrounded by a fibrous ring, covered by

the lining membrane (endocardium) of the heart. It is the opening of commu-
nication between the right auricle and ventricle.

The Openin(/ of the pulmonary artery is situated at the summit of the conus

arteriosus, close to the septum ventriculorum, on the left side of the right ven-

tricle, and upon the anterior aspect of the heart.

The Tricuspid valves'^ are three triangular folds of the lining membrane,

strengthened by a thin layer of fibrous tissue. They are connected by their

base around the auriculo-ventricular opening; and by their sides and apices,

which are thickened, they give attachment to a number of slender tendinous

cords, called chordae tendineje. The cliordcB tendinecB are the tendons of the

thick muscular columns {columnck < arnece) which stand out from the walls of the

ventricle, and serve as muscles to the valves. A number of these tendinous cords

converge to a single muscular attachment. The tricuspid valves prevent the

. reo'urgitation of blood into the auricle during the contraction of the ventricle,

^Richard Lower, ]M. D. "Trnctatus de Corde ; item de iNIotu et Colore Sanguinis,''

1669. His dissections were made upon quadrupeds, and liis observations relate rather tr

animals than man.
2 [This structure is generally denominated the tricuspid valve, and sometimes the triglo

shin valve [rptXi, (res. three; and yXcoxis, ciispis, a point), from it.*) appearance as a whole .

its< divisions being called segments, flaps, or tongues.]
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and they are prevcnt(?d from being' themselves driven back by the chordae ten-

diuete and their muscular attachments.

This connexion of the muscular columns of the heart to the valves has

caused their division into active and passive. Th-e active valves are the tricus-

pid and mitral; t\\e passive, the semilunar and coronary.

The valves consist, according to King,' oi curtains, cords, and coluvins. The
anterior valve or curtain is the largest, and is so placed as to prevent the filling

of the pulmonary artery during the distension of the ventricle. The right valve

or curtain is of smaller size, and is situated on the right side of the auriculo-

ventricular opening. The third valve, or
^'-
fixed curtain,^' is connected by its

cords to the septum ventriculorum. The cords (chordae tendineae) of the an-

terior curtain are attached, principally to a long column (colurana carnea), which

is connected with the " right or thin and yieldincj wall of the ventricle." From
the lower part of this column a transverse muscular band, the " lomj moderator

band," is stretched to the septum ventriculorum, or "solid wall" of the ventri-

cle. The right curtain is connected, by means of its cords, partly with the long

column, and partly with its own proper column, the second colnmn, which is

also attached to the "yielding ivall" of the ventricle. A third and smaller

column is generally connected with the right curtain. The "fixed curtain" is

so named from its attachment to the "solid wall" of the ventricle, by means

of cords only, without fleshy columns.

From this arrangement of the valves it follows, that if the right ventricle be

over distended, the thin or "yielding wall" will give way, and carry with it

the columns of the anterior and right valve. The cords connected with these

colunins will draw down the edges of the corresponding valves, and produce an

opening between the curtains, through which the superabundant blood may
escape into the auricle, and the ventricle be relieved from over-pressure. This

mechanism is therefore adapted to fulfil the function of a "safety valve."

The ColumncB carnece (fleshy columns) is a name expressive of the appear-

ance of the internal walls of the ventricles, which, with the exception of the

infundibulum, seem formed of muscular columns interlacing in almost CA'ery

direction. They are divided, according to the manner of their connection, into

three sets. 1. The greater number are attached by the whole of one side, and
merely form convexities into the cavity of the ventricle. 2. Others [trabe-

culae carneae] are connected by both extremities, being free in the middle.

8. A few (columnas papillares) are attached by one extremity to the walls of the

heart, and by the other give insertion to the chordae tendinese.

The Semilunar valves, [sigmoid valves], three in number, are situated

around the commencement of the pulmonary artery, being formed by a folding

of its lining membrane, strengthened by a thin layer of fibrous tissue. They
are attached by their convex borders, and free by the concave, which are

directed upwards in the course of the vessel, so that, during the current of the

blood along the artery, they are pressed against the sides of the cylinder; but

if regurgitation ensue, they are immediately expanded, and efi'ectually close the

entrance of the tube. The margins of the valves are thicker than the rest of

their extent, and each valve presents in the centre of this margin a small fibre

cartilaginous tubercle or nodule, called corpus J.ra/i^n,^ which locks in with the

other two during the closure of the valves, and secures the triangular space

which would otherwise be left by the approximation of three semilunar folds.

On either side of the nodule, the edge of the valve is folded and thin, and to

1 "Essay on the Safety-Valve Function in the Right Ventricle of the Human Heart."

by T. W. King. Guy's Hospital Reports, vol. ii.

2 Julius Cfesar Arantius, Professor of Medicine in Bologna. He was a disciple of Vesa-
lius, one of the founders of modern anatomy. His treatise De Humane Fcetu, was puo-
lished at Rome, in 1564.

32
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this part the term lunuJa has been applied. When the valves are closed, the

lunulas are brought in contact with each other by their surfaces.

Between the semilunar valves and the cylinder of the artery are three pouches,

called the pulmonary simises (sinuses of Valsalva). Similar sinuses are situated

behind the valves at the commencement of the aorta, and are larger and more

capacious than those of the pulmonary artery.

The Fabnonary artery commences by a scalloped border, corresponding with

the three valves which are attached along its edge. It is connected to the ven-

tricle by muscular fibres, and by the lining membrane of the heart.

The Left or posterior auricle is somewhat smaller, but thicker, than the

right; of a cuboid form, and situated more posteriorly. The appendix auricula

is constricted at its junction with the auricle, and has a foliated appearance ; it

is directed forwards towards the root of the pulmonary artery, to which the

auriculae of both sides appear to converge.

The left auricle is to be laid open by a J_ shaped incision, the horizontal sec-

tion being made along the border which is attached to the base of the ventricle

Fig. 316.

Anatomy of the heart; leftside. 1. Cavity of left auricle. The figure is placed on

that portion of the septum auricularum corresponding with the centre of the fossa ovalis.

2. Cavity of the appendix auriculae, near the apex of which are seen musculi pecdnati.

3. Opening of the two right pulmonary veins. 4. The sinus, into which the left pulmonary

veins open. 5. Left pulmonary veins. 6. Aurioulo-ventricular opening. 7. Coronaxy

rein, lying in the auriculo-ventricular groove. 8. Left ventricle. 9, 9. Cavity of the left

ventricle; the figures rest on the septum ventriculorum. a. Mitral valve; its flaps are con-

nected by chordas tendineae to h, h, h, Columnae carneae. c, c. Fixed columnse cariiete, form-

ing part of the internal surface of the ventricle, d. Arch of the aorta, from the summit

of which the three arterial trunks of the head and upper extremities are seen arising,

e. Pulmonary arter}'. /. Obliterated ductus arteriosus; the letter is placed in the cleft

formed by the bifurcation of the pulmonary artery, g. Left pulmonary artery, h. Right

ventricle, i. Point of the appendix of right auricle.

[t presents for examination five openings, and the muscular structure of tlie

appendix; the fossa ovalis, as previously observed, is not to be seen on the left

«ide of the septum auricularum. The parts to be examined, are,—
Four pulmonary veins,

Auriculo-ventricular opening^

Musculi pectinati.
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Tlie Pulmonary veu>s^ two from the right and two from the left lung, open

into the corresponding sides of the auricle. The two left pulmonary veins ter-

minate frequently by a common opening.

The Aurktdo-ventricidar opening is the aperture of communication between

the auricle and ventricle.

The Muscidi pectijiati are fewer in number than in the right auricle, and are

situated only in the appendix auricula).

Left Ventricle.—The left ventricle is to be opened by making an incision

a little to the left of the septum veutriculorum, and continuing it around the

apes of the heart to the auriculo-ventricular opening behind.

The left ventricle is conical, both in external figure and in the shape of its

internal cavity. It forms the apex of the heart, by projecting beyond the right

ventricle, while the latter has the advantage in length towards the base. Its

walls are about seven lines in thickness, those of the right ventricle being about

two lines and a half.

It presents for examination, in its interior, two opening-s, two [apparatus of]

valves, and the tendinous cords and muscular columns; they uiav be thus

arranged :
—

Auriculo-ventricular opening,

Aortic opening,

Mitral valves,

Semilunar valves,

Chordas tendineae,

Columnae carneae.

The Auricido-ventricular opening is a dense fibrous ring, covered by the

endocardium, but smaller in size than that of the right side. Its fibrous struc-

ture is closely connected with that of the right auriculo-ventricular and aortic

A VERTICAL VIEW OF THE AURICULO-VENTRICULAR

AND ARTERIAL VALVES, AS GIVEN BV A TRANSVERSE

SECTION OF THE HEART THROUGH THE AURICLES, AND

OP THE ARTERIES ABOVE THEIR VALVES. 1. The lefO

auricle. 2. The right auricle. .3, 3, 3, Section of the

parietes of the left auricle. 4. Superior or auricu-

lar surface of the two folds of the mitral valve.

5. Section of the corcnary vein. 6, 6, 6. Section of

the parietes at the base of the right auricle.

7. Auricular surface of the three folds of the tricu-

spid valve. 8. Orifice of the coronary vein.

9. Septum of the auricles. 10. A section of the

aorta to show its semilunar valves. 11. The pul-

monary artery with its semilunar valves.]

rings; at the junction of the three there is a fibro-cartilaginous mass, and, in

some animals, a portion of bone.

The Mitral valves^ are attached around the auriculo-ventricular opening, as

are the tricuspid in the right ventricle. They are thicker than the tricuspid,

and consist of two segments, of which the larger is placed between the auriculo-

ventricular opening and the commencement of the aorta, and acts the part of a

valve to that foramen during the filling of the ventricle. The difference in size

1 [This membranous structure, like the tricuspid valve, is also most frequently spoken
of as a single valve, and called mitral, from its appearance as a whole ; the two segments,

flaps, or tongues giving the appearance described in the text. It is also called " bicuspid

valve " [bis, twice, cuspis, a point).]
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of the two valvc^, both beinjj triangular, and the space between them, has

given rise to the idea of a " bishop's mifre," after which they were named.

These valves, like the tricuspid, are furnished with an apparatus of tendinous

cords, chordcE tendlnecE, which are attached to two very large coIumncB carnecB.

The Oolumnce variiecB admit of the same arrangement into three kinds, as

on the right side. Those which are free by one extremity, the columnse papil-

lares, are two in number, and larger than those on the opposite side; one being

placed on the left wall of the ventricle, the other at the junction of the septum

ventriculorum with the posterior wall.

The Semilunar valves [sigmoid valves] are placed around the commence-
ment of the aorta, like those of the pulmonary artery ; they are similar ia

structure, and are attached to the scalloped border by which the aorta is con-

nected with the ventricle. The nodule in the centre of each fold is larger than

those of the pulmonary valves, and it was these that Arantius particularly de-

scribed; but the term '^corpora Arantii" is now applied indiscriminately to

both. The fossae between the semilunar valves and the cylinder of the artery

are larger than those of the pulmonary artery; and are called the ''sinus

aortici" (sinuses of Valsalva).

STRUCTURE OF THE HEART.

The arrangement of the fibres of the heart has been made the subject of

careful investigation by Mr. Searle, to whose article, " Fibres of the Heart," in

the Cyclopaedia of the Anatomy and Physiology, I am indebted for the following

summary of their distribution :—
Fibres of the Ventricles.—For the sake of clearness of description, the fibres

of the ventricles have been divided into three layers, superficial, middle, and in-

ternal, all of which are disposed in a spiral direction around the cavities of the

ventricles. The mode of formation of these three layers will be best understood

by adopting the plan pursued by Mr. Searle in tracing the course of the fibres

from the centre of the heart towards its periphery.

The left surface of the septum ventriculorum is formed by a broad and thick

layer of fibres, which proceed backwards in a spiral direction around the poste-

rior aspect of the left ventricle, and become augmented on the left side of that

ventricle by other fibres derived from the bases of the two columnae papillares.

The broad and thick band formed by the fibres from these two sources, curves

around the apex and lower third of the left ventricle to the anterior border of

the septum, where it divides into two bands, a short or apicial band, and a long

or basial band.

The Short or apicial band is increased in thickness at this point by receiving

a layer of fibres (derived from the root of the aorta and carneae columnae) upon

its internal surface, from the right surface of the septum ventriculorum ; it is

then continued onwards in a spiral direction from left to right, around the lower

third of the anterior surface, and the middle third of the posterior surface of the

right ventricle to the posterior border of the septum. From the latter point,

the short band is prolonged around the posterior and outer border of the left

ventricle to the anterior surface of the base of that ventricle, and is inserted into

the anterior border of the left auriculo-ventricular ring and anterior part of the

root of the aorta and pulmonary artery.

The. Lony or basial band, at the anterior border of the septum, passes directly

backwards through the septum (forming its middle layer), to the posterior ven-

tricular groove, where it becomes joined by fibres derived from the root of the

pulmonary artery. It then winds spirally around the middle and upper third

of the left ventricle to the anterior border of the septum, where it is connected

Dy means of its internal surface with the superior fibres derived from the aorta,

which form part of the right wall of the septum. From this point it is continued
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around the upper third of the anterior and posterior surface of the rii:;;ht ventri-

cle to the posterior border of the septum, where it is connected with the fibres

constituting the right surface of the septum ventriculorum. At the latter point

the fibres of this band begin to be twisted upon themselves, like the strands of

a rope, the direction of the twist being from below upwards. This arrangement

of fibres is called by Mr. Searle " the rope ;" it is continued spirally upwards,

forming the brim of the left ventricle, to the anterior surface of the base of

that ventricle, where the twisting of the fibres ceases. The long band then

curves inwards towards the septum, and spreads out upon the left surface of

the septum into the broad and thick layer of fibres with which this description

commenced.
The most inferior of the fibi'es of the left surface of the septum ventriculorum,

after winding spirally around the internal surface of the apex of the left ventri-

cle, so as to close its extremity, form a small fasciculus, which is excluded from

the interior of the ventricle, and expands in a radiated manner over the surface

of the heart, constituting its superficial layer of fibres. The direction of these

fibres is, for the most part, oblique, passing from left to right on the anterior,

and from right to left on the posterior surface of the heart, becoming more
longitudinal near its base, and terminating by being inserted into the fibrous

rings of the auriculo-ventricular openings, and of the pulmonary artery and

aorta. Over the right ventricle, the superficial fibres are increased in number
by the addition of accessory fibres from the right surface of the septum, which

pierce the middle laj^er, and take the same direction as the superficial fibres

from the apex of the left ventricle, and of other accessory fibres from the surface

of both ventricles.

From this description it will be perceived that the siq^erfinal layer of fibres

is very scanty, and is pretty equally distributed over the surface of both ventri-

cles. The middle layer of both ventricles is formed by the two bands, short

and long. But the internal layer of the two ventricles is very differently con-

stituted ; that of the left is formed by the spiral expansion of the fibres of the

rope, and of the two columnas papillares ; that of the right remains to be de-

scribed. The septum ventriculorum also consists of three layers, a left layer

^

the radiated expansion of the rope and carneas coluninsej a middle layer, the

long band ; and a right layer, belonging to the proper wall of the right ven-

tricle, and continuous both in front and behind with the long band, and in

front also with the short band, and with the superficial layer of the right

ventricle.

The Internal layer oi the right ventricle is formed by fasciculi of fibres which

arise from the right segment of the root of the aorta, from the entire circumfe-

rence of the root of the pulmonary artery, and from the bases of the columnar

papillares. The fibres from the root of the aorta, associated with some from the

carnese columnse, constitute a layer which passes obliquely forwards upon the

right side of the septum. The superior fibres coming directly from the aorta

join the internal surface of the long band at the anterior border of the septum,

while the lower two-thirds of the layer are continuous with the internal surface

of the short band, some of its fibres piercing that band to augment the number
of superficial fibres. The fibres derived from the root of the pulmonary artery,

conjoined with those from the base of one of the columnse papillares, curve for-

wards from their origin, and wind obliquely downwards and backwards around

the internal surface of the wall of the ventricle to the posterior border of the

septum, where they become continuous with the long band, directly that it hag

passed backwards through the septum.

Fibres of the Auricles.— The fibres of the auricles are disposed in two layers,

external and internal. The Infernal layer is formed of fasciculi which arise

from the fibrous rings of the auriculo-ventricular openings, and proceed upwards

to enlace with each other, and constitute the appendices auricularum. These
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fasciculi are parallel in their arranjrement, and in the appendices form projec

tions and give rise to the appearance which is denominated musculi pectinati

In their course they give off branches which connect adjoining fasciculi, and

form a columnar interlacement between thein.

External Layer.—The fibres of the right auricle having completed the appen-

dix, wind from left to right around the right border of this auricle, and along

its anterior aspect, beneath the appendix, to the anterior surface of the septum.

From the septum they are continued to the anterior surface of the left auricle,

where they separate into three bands, superior, anterior, and posterior. The
superior hand proceeds onwards to the appendix, and encircles the apex of the

auricle. The anterior hand passes to the left, beneath the appendix, and winds

as a broad layer completely around the base of the auricle, and through the sep-

tum to the root of the aorta, to which it is partly attached, and from this point

is continued onwards to the appendix, where its fibres terminate by interlacing

with the musculi pectinati. l^\\e posterior hand crosses the left auricle obliquely

to its posterior part, and winds from left to right around its base, encircling the

openings of the pulmonary veins; some of its fibres are lost on the surface of

the auricle, others are continued onwards to the base of the aorta; and a third

?et, forming a small band, are prolonged along the anterior edge of the appendix

to its apex, where they are continuous with the superior hand. The septum
auricularum has four sets of fibres entering into its formation; 1. The fibres

arising from the auriculo-ventricular rings at each side ; 2. Fibres arising from
the root of the aorta, which pass upwards to the transverse band, and to the root

of the superior cava; 3. Those fibres of the anterior band that pass through the

lower part of the septum in their course around the left auricle; and, 4. A
slender fasciculus, which crosses through the septum from the posterior part of

the right auriculo-ventricular ring to the left auricle.

It will be remarked, from this description, that the left auricle is considerably

thicker and more muscular than the ris-ht.

Fig. 318.

Epithrliu.m op thk

ENDOCARDIUM. 1. Nucle-

Htod cells assuming the

fu=;iform figure. 2. Polyg-

onal nucleated cells.

Magnified 350 times.

After KoUiker.

works, connected by
numerous scattered n

in the auncles, partie

rhe lining membrane

Minute structure.— The Pericardium is a thin

layer, composed of a network of fine elastic fibres, adhe-

rent by the deep surface to the muscular structure of the

heart, and supporting on its free surface a single or double

lamina of tesselated epithelium. Beneath the pericar-

dium, especially in the grooves of the heart, is more or

less adipose tissue, which is sometimes distributed more
extensively over the surface of the organ.

The Undocardvum, or lining membrane of the heart,

is also thin, but thicker in the auricles than in the ven-

tricles, and especially in the left auricle. It consists of

three layers, namely, 1, a thin stratum of white fibrous

areolar tissue, which connects it to the muscular struc-

ture : 2, a middle layer, composed of elastic tissue, which

is so abundant in the auricles as to constitute a thin elas-

tic membrane possessed of several laminae : and, 8, an

epithelium, consisting of a single or double layer of more
or less elongated or polygonal, flattened nucleated cells.

The surface of the middle layer, on which the epithelium

is imbedded, presents a smooth stratum of fine elastic

fibres, arranged longitudinally, while the chief thickness

of the layer is made up of fine and coarse elastic net-

a matrix of areolar tissue, in the meshes of which are

uclei. In the ventricles the endocardium is transparent

;

ularly the left, it is opake and white, and continuous with

of the vessels which open into the heart.
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The JJusridar Fibres are uiore slender and friable than those of the rest of the

muscular system; the sarcolemma is more delicate; the longitudinal markings
and nuclei more apparent; the fibres, more closely united together, have less

intervening areolar tissue, are inextricably interlaced, and
form innumerable anastomosing plexuses, a character pecu-

liar to the muscular structure of the heart. The nuclei are

placed in the axis of the fibre and in the same situation are

found rows of minute fatty granules, which are excessively

multiplied in fatty degeneration of the heart.

The tniriculo-ventricular valves are composed of two layers

of endocardium, connected in the body of the valve by areolo-

fibrous tissue, mingled with a network of elastic fibres; to-

wards the edges of the valve, the two layers become blended

with each other, and form a single membrane. The chorda.

tendinecB consist of a fasciculus of tendinous fibres invested

by a thin layer of endocardium. The semilunar valves are

composed of a thin stratum of elastic and areolar tissue,

the elastic tissue forming a fine network in the substance of

the latter, and the free surface being invested by a single

or double layer of epithelium.

Vessels and Nerves.—The arteries of the heart are derived ker.

from tlie left and right coronary ; the capillarie:s form a fine

network around the muscular fasciculi as in other muscles; the veins accom-

pany the arteries, and empty themselves by the common coronary vein into the

right auricle; the venae mininiEe or vense Thebesii discharging their blood

directly into the auricle. The semilunar valves are an exception to the rest of

the valves of the heart, in having no bloodvessels. Lyniphatic vessus are

scanty in the bag of the pericardium, but numerous beneath the membrana pro-

pria ; they follow the grooves of the heart, and terminate in the glands situated

beneath the arch of the aorta, and upon the bifurcation of the trachea.

The Nerves of the heart are numerous, and derived from the cardiac plexuses,

which are formed by filaments from the sympathetic and pneumogastric nerve,

and reach the substance of the organ by means of the anterior and posterior

coronary plexus. The nervous filaments partly accompany the vessels, partly

cross their course, anastomose with each other at acute angles, and pierce the

surface of the heart to reach its substance and the endocardium. The nerves

are gray, being composed of fine pale fibres, a few only of the larger nerves con-

taining in addition an admixture of nucleated fibres. The minute fusiform

enlargements on the external branches are not ganglia, but mere thickenings of

the neurilemma.

Anastomosing mcs-

CUr.AR FIBRES OF THE

HEART. After KoUi-

ORGANS OF RESPIRATION AND VOICE.

The organs of respiration are the two lungs, with their air-tube, the trache.^,

to the upper part of which is adapted an apparatus of cartilages, constituting

the organ of voice, or larynx.

THE L ARYN X,

The Larynx is situated at the fore-part of the neck, between the trachea and
base of the tongue. It is a short tube,. of an hour-glass form, and composed
of cartilages, ligaments, muscles, vessels, nerves, and mucous membrane.
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The Cartilages are the—
Thyroid, Two cornicula larjDgis,

Cricoid, Two cuneiform,

Two arytenoid, Epiglottis,

The Thyroid (^pfoj slSo?, like a shield) is the largest cartilage of the larynx :

it consists of two lateral portions, or alcB, which meet at an angle in front, and

form the projection which is known by the name of ponium Adam!.. In tlie

male, after puberty, the angle of union of the two alae is acute ; in the female,

and before puberty in the male, it is obtuse. Where the pomum Adami is pro-

minent, a bursa mucosa is often found between it and the skin.

Each ala is quadrilateral in shape, and forms a rounded border posteriorly,

which terminates above, in the superio)' coniu, and below, in the mferior conm.

On the side of the ala is an oblique line, or ridge, directed downwards and

forwards, and bounded at each extremity by a tubercle. Into this line the

sterno-thyroid muscle is inserted ; and from it the thyro-hyoid and inferior con-

strictor take their origin. In the receding angle, formed by the meeting of the

two alje, on the inner side of the cartilage, and near its lower border, are

attached the epiglottis, chordae vocales, thyro-arytenoid and thyro-epiglottidean

muscles.

The Cricoid (xpi'xoj, flSoj, like a ring) is a ring of cartilage, narrow in front,

and broad behind, where it is surmounted by two rounded surfaces, which artic-

ulate with the arytenoid cartilages. At the middle line, posteriorly, is a verti-

cal ridge which gives attachment to the oesophagus, and at each side of the

ridge are the depressions which lodge the crico-arytenoidei postici muscles. On
either side of the ring is a glenoid cavity, which articulates with the inferior

cornu of the thyroid cartilage.

The Arytenoid cartilages (oipvratVa,' a pitcher), two in number, are triangular

and prismoid in form. They arc broad and thick below, where they articulate

with the upper border of the cricoid cartilage
;
pointed above, and prolonged

by two small pyriform fibro-cartilages, cornicula. larijngis (capitula Santorini),

which are curved inwards and backwards, and they each present three surfaces,

anterior, posterior, and internal. The posterior surface is concave, and lodges

part of the arytenoideus muscle ; the internal surface is smooth, and forms part

of the lateral wall of the larynx; the anterior or external surface is rough and

uneven, and gives attachment to the chorda vocalis, thyro-arytenoideus, crico-

arytenoideus lateralis and posticus, and, above these, to the base of the cunei-

form cartilage.

The Cuneiform cartilages are two small cylinders of yellow fibro-cartilage,

aboiit seven lines in length, and enlarged at each extremity. By the lower end,

or base, the cartilage is attached to the middle of the external surface of the

arytenoid, and by its upper extremity forms a prominence in the border of the

aryteno-epiglottidean fold of membrane. They are sometimes wanting.

In the male, the cartilages of the larynx are more or less ossified, particularly

in old age.

The Epiglottis (i7tiy%u,ttii, upon the tongue) is a fibro-cartilage of a yellowish

color, studded with a number of small mucous glands, which are lodged in shal-

low pits on its surface. It is shaped like a cordate leaf, and placed immediately

in front of the opening of the larynx, which it closes completely when ihe larynx

is drawn up beneath the base of the tongue. It is attached by its point to the

''•eceding angle of the thyroid cartilage.

1 This derivation has reference to the appearance of both cartilages taken together and
covered by nmcous membrane. In animals, which were the principal subjects of dissec-

tion among the ancients, the opening of the larynx with the arytenoid cartilages bears a

curious resemblance to the mouth of a pitcher with a large spout.
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Ligaments.—The ligaments of the larynx are numerous, and niayle arranged

into four groups : 1. Those which articulate the thyroid with the os hyuides.

2. Those which connect it with the cricoid. 3. Ligaments of the arytenoid

cartilages. 4. Ligaments of the epiglottis.

1. The ligaments which connect the thyroid cartilage with the os hyoides are

three in number.

Two Thi/ro-hi/oidean ligaments pass between the superior cornua of the thy-

roid and the extremities of the greater cornua of the os hyoides : a sesamoid

bone or cartilage is found in each.

The Thi/ro-hi/oidean membrane is a broad membranous layer, occupying the

entire space between the upper border of the thyroid cartilage and the upper

and inner border of the os hyoides. It is pierced by the superior laryngeal

nerve and artery.

2. The ligaments connecting the thyroid to the cricoid cartilage are also three

in number.

Two Capsular ligaments, with their synovial membranes, which form the

articulation between the inferior cornua of the thyroid and the sides of the cri-

coid ; and the crico-thyroidean membrane.

The Crleo-thyroldean onemhrane is a fan-shaped layer of yellow elastic tissue,

thick in front (middle crico-thyroidean ligament) and thinner at each side

(lateral crico-thyroidean ligament). It is attached by its apex to the lower

border and receding angle of the thyroid cartilage, and by its expanded margin

to the upper border of the cricoid and base of the arytenoid cartilages. Supe-

riorly it is continuous with the inferior margin of the chordae vocales. The
front of the crico-thyroidean membrane is crossed by a small artery, the inferior

laryngeal, and is the spot selected for the operation of laryngotomy. Laterally

it is covered in by the crico-thyroidei and crico-arytenoidei laterales muscles.

3. The ligaments of the arytenoid cartilages are eight in number.

Two Capsular ligaments, with synovial membranes, which articulate the

arytenoid cartilages with the cricoid, strengthened behind by tvjo p)ostcrior crieo-

arytenold bands or ligaments; and the superior and inferior thyro-arytenoid

ligaments.

Vertical section of the larynx, showing its liga-

ments. 1. Body of OS hyoides. 2. Its great cornu.

3. Lesser cornu. 4. Ala of the thyroid cartilage. 5. Su-

perior cornu. 6. Inferior cornu. 7. Pomum Adami.

8, 8. Thyro-hyoidean membrane; the opening in the

membrane immediately above the posterior figure is for

the passage of the superior laryngeal nerve and artery.

9. Thyro-hyoidean ligament; the figure is placed

immediately above the sesamoid bone or cartilage

a. Epiglottis, h. Hyo-epiglottie ligament, c. Thyro-

epiglottic ligament, d. Arytenoid cartilage; inner sur

face. e. Outer angle of base of arytenoid cartilage.

f. Cornieulum laryngis. g. Cuneiform cartilage, h. Su-

perior thyro-arytenoid ligament. i. Inferior thj'ro-

arytenoid ligauient, or chorda vocalis, the elliptical

space between the two thj'ro-arytenoid ligaments is the

ventricle of the larynx, k. Cricoid cartilage. I. Lateral

portion of the crico-thyroidean membrane, m. Central

portion of the same membrane, n. Upper ring of trachea.

o. Section of isthmus of thyroid gland. ^^. ]). Levator

glandulae thyroidese.

Fig. 320.

The superior thyro-arytenoid ligaments are two thin bands of yellow eli>ti(j

tissue attached in front to the receding angle of the thyroid cartilage, and belaud
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to the anterior and inner border of each arytenoid cartilage. The lower border

of this ligament constitutes the upper boundary of the ventricle of the larynx,

and the fold of mucous membrane caused by its prominence has been called the

superior or false chorda vocalis.

The infrvior thyro-ari/tenoid ligaments or true cliordcR vocales, are tliickei

than the superior, and like them composed of yellow elastic tissue. Each liga-

ment is attached in front to the receding angle of the thyroid cartilage, and

behind to the anterior angle of the base of the arytenoid. The inferior border

of the chorda vocalis is continuous with the lateral expansion of the crico-thyroid

ligament. The superior border forms the lower boundary of the ventricle of the

larynx. The space between the two chordae vocales is the glottis or rima

glottidis.

4. The ligaments of the epiglottis are five in number, namely, three glosso-

epiglottic, hyo-epiglottic, and thyro-epiglottic.

The glosso-epiylottic ligaments (frsena epiglottidis) are three folds of mucous
membrane, which connect the anterior surface of the epiglottis with the root of

the tongue. The middle of these contains elastic tissue. The hyo-epiglottic

ligament is a band of yellow elastic tissue passing between the anterior aspect

of the epiglottis near its apex, and the upper margin of the body of the os

hyoides. The tliyro-epiglottic ligament is a long and slender fasciculus of yellow

elastic tissue, which embraces the apex of the epiglottis, and is inserted into the

receding angle of the thyroid cartilage immediately below the anterior fissure

and above the attachment of the chordae vocales.

Muscles.—The muscles of the larynx are eight in number; the five larger are

the muscles of the chordae vocales and rima glottidis ; the three smaller are mus-

cles of the epiglottis.

[These are the intrinsic muscles (the extrinsic muscles which move the larynx

as a whole have been previously described). They exist in pairs, with the ex-

ception of the arytenoideus, which is a single muscle.]

The five muscles of the chordae vocales and rima glottidis, are—
Crico-thyroid, Thyro-arytenoideus,

Crico-arytenoideus posticus, Arytenoideus.

Crico-arytenoideus lateralis.

The Crico-tJiyroid muscle arises from the anterior surface of the cricoid carti-

lage, and passes obliquely outwards and backwards to be inserted into the lower

and inner border of the ala of the thyroid, from its tubercle as far back as the

inferior cornu.

The Crico-arytenoideus posticus, arises from the depression on the posterior

surface of the cricoid cartilage, and passes upwards and outwards to be inserted

into the outer angle of the base of the arytenoid.

The Crico-arytenoideus lateralis, arises from the upper border of the side of

the cricoid, and passes upwards and backwards to be inserted into the outer

angle of the base of the arytenoid cartilage.

The Thyro-arytenoideus, arises from the receding angle of the thyroid carti-

lage, close to the outer side of the chorda vocalis, and passes backwards parallel

with the cord, to be inserted into tiie base and outer surface of the arytenoid

cartilage.

The Arytenoideus muscle occupies the posterior concave surface of the aryte-

noid cartilages, between which it is stretched. It consists of three planes of

transverse and oblique fibres; hence it was formerly considered as several

.uuscles, under the names of transversi and obliqui.
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The three muscles of the epiglottis are—
Thyro-epiglol tideus,

Aryteno-epiglottideus superior,

Aryteno-epiglottideus inferior.

The Thyro-epir/lottidpus appears to be formed by the upper fibres of the thyro-

arytenoideus muscle; they spread out on the external surface of the sacculus

laryngis, and in the aryteno-epiglottidean fold of mucous membrane, on which

they are lost; a few of the anterior fibres being continued onwards to the side

of the epiglottis (depressor epiglottidis).

FiK. 321. Fio;. 822.

Posterior vikw of the larynx. 1

Thyroid cartilage, riglit ala. 2. Ascending

eornu. S. Descending cornu. 4, 7. Cricoid

cartilage. 5, 5. Arytenoid cartilages. 6.

Arytenoideus muscle, consisting of oblique

and transverse fasciculi. 7. Crico-arj'te-

noidei postici muscles. 8. Epiglottis.

Side vikw of larynx, one ai,a of the
THYIiOID cartilage REStOVED. 1. Left ala

of thyroid cartilage. 2. Right arytenoid car-

tilage. 3. Corniculum laryngis. 4. Cri-

coid cartilage. 6. Crico-arytenoideus pos-

ticus muscle. 6. Crico-arytenoideus lateralis.

7. Thyro-arytenoideus. 8. Crico-thyroidean

membrane. 9. One half the epiglottis. 10.

Upper part of trachea.

The Aryteno-epiylottidens superior consists of a few scattered muscular fibres,

which pass forwards in the fold of mucous membrane forming the lateral boun-

dary of the entrance into the larynx, from the apex of the arytenoid cartilage to

the side of the epiglottis.

The Arytevo-ejv'glottideus ivfcrlor, described by Hilton, and closely connected

with the sacculus laryngis, may be seen by raising the mucous membrane imme-
diately above the ventricle of the larynx. It arises by a narrow and fibrous

origin from the arytenoid cartilage, just above the attachment of the chorda vo-

calis ; and passing forwards and a little upwards, expands over the upper half or

two-thirds of the sacculus laryngis; it is inserted by a broad attachment into the

side of the epiglottis.

Actions.—From a careful examination of the muscles of the larynx, Bishop^
concludes that the crico-arytenoidei postici open the glottis, while all the rest

close it. The arytenoideus approximates the arytenoid cartilages posteriorly,

and the crico-arytenoidei laterales and thyro-arytenoidei anterioriy; the latter,

moreover, close the glottis mesially. The crico-thyroidei are tensors of the

chordae vocales, and these muscles, together with the thyro-arytenoidei, regulate

the tension, position, and vibrating length of the vocal cords.

The crico-thyroid muscles eifect the tension of the chordae vocales by rotating

the cricoid on the inferior cornua of the thyroid ; by this action the anterior

portion is drawn upwards, and made to approximate the inferior border of the

1 Cyclopaedia of Anatomy and Physiology, art. Larynx.
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thyroid, while the posterior and superior border of the cricoid, together with the

arytenoid cartilages, is carried backwards. The crico-arytenoidei postici sepa-

rate the chordae vocales by drawing the outer angles of the arytenoid cartilages

outwards and downwards. The crico-arytenoidei laterales, by drawing the outer

angles of the arytenoid cartilages forwards, approximate the anterior angles to

which the chorda3 vocales are attached. The thyro-arytenoidei draw the aryte-

noid cartilages forwards, and, by their connexion with the chordae vocales, act

upon the whole length of those cords.

The thyro-epiglottideus acts principally by compressing the glands of the sac-

culus laryngis and the sacculus itself; by its attachment to the epiglottis it

would act feebly upon that valve. The aryteno-epiglottideus superior serves to

keep the mucous membrane of the sides of the opening of the glottis tense, when
the larynx is drawn upwards and the opening closed by the epiglottis. Of the

aryteno-epiglottideus, the "functions appear to be," writes Mr. Hilton, "to

compress the subjacent glands which open into the pouch ; to diminish the

capacity of that cavity, and change its form ; and to approximate the epiglottis

and the arytenoid cartilage."

Mucova Mevihrane.— The aperture of the larynx is a triangular or cordiform

opening, broad in front and narrow behind ; bounded anteriorly by the epi-

glottis, posteriorly by the arytenoideus muscle, and on either side by a fold of

mucous membrane stretched between the side of the epiglottis and the apex of

the arytenoid cartilage. On the margin of this ari/teno-epiglottuhan fold the

cuneiform cartilage forms a prominence more or less distinct. The cavity of the

larynx is divided into two parts by an oblong constriction produced by the

prominence of the chordse vocales. That portion of the cavity which lies above

the constriction is broad and triangular above, and narrow below; that which is

below it, is narrow above and broad and cylindrical below, the circumference of

the cylinder corresponding with the ring of the cricoid ; while the space included

by the constriction is a narrow, triangular fissure, the glottis or rima glottidis.

The form of the glottis is that of an isosceles triangle, bounded on the sides by
the chordse vocales and inner surface of the arytenoid cartilages, and behind by
the arytenoideus muscle. Its length is greater in the male than in the female,

and in the former measures somewhat less than an inch. Immediately above

the prominence caused by the chorda vocalis, and extending nearly its entire

length on each side of the cavity of the larynx, is an elliptical fossa, the ven-

tricle of the larynx. This fossa is bounded below by the chorda vocalis, which
it serves to isolate, and above by a border of mucous membrane folded upon the

lower edge of the superior thyro-arytenoid ligament (superior or false chorda

vocalis). The whole of the cavity of the larynx, with its prominences and
depressions, is lined by mucous membrane, which is continuous superiorly with

that of the mouth and pharynx, and inferiorly is prolonged through the trachea

and bronchial tubes into the lungs. In the ventricles of the larynx the mucous
membrane forms a csecal pouch of variable size, termed by Hilton the sacculua

lari/ngis.^ The sacculus laryngis is directed upwards, sometimes extending a.s

' This sac was described by Mr. Hilton before he was aware that it had already been
pointed out by the older anatomists. I myself made a dissection, of the same sac in an
enlarged state, during the month of August, 1837, without any knowledge of either Mr.
Hilton's labors or Morgagni's account. The sac projected considerably above the upper
border of the thyroid cartilage, and the extremity had been snipped off at one side in the

removal of the muscles. The larynx was sent to me by Dr. George Moore ; he had
obtained it from a child who died of bronchial disease ; and he conceived that this pecu-

liar disposition of the mucous membrane might possibly explain some of the symptoms by
which the case was accompanied. Cruveilhier made the same observation in ignorance of

Morgagni's description, for we read in a note at page 677, vol. ii. of his Anatomie De-
scriptive, — " J'ai vu pour la premiere fois cette arriere cavity chez un individu affect^ de
phthisic laryng^e, ou elle 6tait tres-developpee. Je fis des recherches sur le larynx

i'autres individus, et je trouvai que cette disposition etait constante. Je ne savai.s pas alora
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high as the upper border of the thyroid cartilage, and occasionally above that bor-

der. When dissected from the interior of the larynx it is found covered by the ary-

teno-epiglottideus muscle and a fibrous membrane, which latter is attached to the

superior thyro-arytenoid ligament below; to the epiglottis in front; and to the

upper border of the thyroid cartilage above. If examined from the exterior of

the larynx, it will be seem to be covered by the thyro-epiglottideus muscle. On
the sm'face of its mucous membrane are the openings of sixty or seventy small

racemose glands, which are situated in the submucous tissue, and give to its

external surface a rough and ill-dissected appearance. The secretion from these

glands is intended for the lubrication of the chordae vocales, and is directed

upon them by two small valvular folds of mucous membrane, which are situated

at the entrance of the sacculus. The mucous membrane is closely connected to

the epiglottis and to the chordae vocales, on the latter being remarkable for its

thinness. It is invested by a columnar ciliated epithelium as high up as the

superior folds of the ventricle of the larynx and lower half of the epiglottis.

Ghi7ids.— The mucous membrane of the larynx is furnished with an abun-

dance of mucous glands ; many of these are situated on the epiglottis, in the sac-

culus laryngis, and in the aryteno-epiglottidean folds, where they are termed
arytenoid. The body known as the epiglottic gland is merely a mass of areolar

and adipose tissue, situated in the triangular space between the front surface

of the apex of the epiglottis, the hyo-epiglottideau and the thyro-hyoidean

ligament.

Vessels and Nerves. — The Arteries of the larynx are derived from the supe-

rior and inferior thyroid. The Nerves are the superior laryngeal and recurrent

laryngeal; both branches of the pneumogastric. The two nerves communicate
with each other; but the superior laryngeal is distributed principally to the

mucous membrane at the entrance of the larynx ; the recurrent, to the muscles.

THETRACHEA,

The Trachea or wind-pipe is cylindrical for about two-thirds of its circum-

ference, and flattened on the posterior third, where it rests on the cesophacus

;

it extends from opposite the fifth cervical vertebra to opposite the third dorsal,

where it divides into the two bronchi. The length of the trachea is about four

inches, and its diameter from side to side nearly an inch ; it is somewhat larger

in the male than in the female. The right hrovchus, larger than the left, passes

off nearly at right angles, to the upper part of the corresponding lung. The
le/t descends ohliqueiy, and passes beneath the arch of the aorta, to reach the

left lung.

It is composed of cartilaginous rings, fibrous membrane, muscular fibres,

elastic tissue, and is lined by mucous membrane.

The CartilaginoHS rings are from fifteen to twenty in number, and extend

for two-thirds around its cylinder, being deficient at the posterior part. The
first ring is received within the lower margin of the cricoid cartilage, and is

broader than the rest; the last is broad at the middle in consequence of the

prolongation of the lower border into a triangular process which curves back-

wards at the point of bifurcation. The posterior extremities of the rino;s

are rounded, and occasionally one or two rings will be found to bifurcate.

The FihroKs memhrane connects the rings and forms a thin coverins: to them
on the outer surface. Internally it does not reach the surface, and the rings have

in consequence an appearance of greater prominence. It also stretches across

between the rings on the posterior part of the trachea.

que Morgagni avait imliqu4 et fait representer la nieme disposition." Cruveilhier com-
pares its form very aptly to a ''Plirygkui casque," and Morgagni's figure, Advers. 1. Epist-

Anat. 3. plate 2. fig. 4, has tlie same appearance. But iieitlier of these anatomists uotica

the glands described by Mr. Hilton.
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The Muscular fihres are disposed trans-

versely across the space, between the ex-

tremities of the rings behind. They are

placed internally to the fibrous mem-
brane.

The Elastic tissue is disposed in longi-

tudinal bundles, within the rings ; and,

internally to the muscular layer behind

The Ahicous membrane, which is pale,

forms the internal lining of the tube, and
has opening upon its surface the excretory

tubes of numerous mucous glands j it is

furnished with a ciliated columnar epithe-

lium, which is continuous with that of

the larynx above and the bronchial tubes

below.

The Mucous glands are small ovoid

bodies situated externally to the fibrous

membrane, between that membrane and
the muscular layer behind, and in the

substance of the fibrous membrane between the rings. Their ducts open upon

the mucous membrane.

Ciliated epithelium fiiom the tra-

chea; after Kolliker. a. Externnl layer

of longitudinal elastic fibres, h. Homoge-

neous surface layer of the mucous mem-
brane, c. Round cells, d. Oval and ob-

long cells, e. Ciliated cells.

THYROID GLAND,

The thyroid gland or body is a hlood-vascular gland ; in other words, it

secretes into the numerous cells of which it is composed, a peculiar fluid, which,

oriffinally separated from the blood, is again taken up by the veins or lymphatic

vessels or both, and conveyed into the circulation, in this way performing some

function in connexion with the formation or renovation of the blood. It is

situated on the trachea, and may therefore be considered in this place, although

bearing no part in the function of respiration.

This gland consists of two lobes, which are placed one on each side of the

trachea, and are connected with each other by means of an isthmus, which

crosses its upper rings, usually the third and fourth; but in this respect there

is some variety, a point necessary to be remembered in operations on the trachea.

The lobes are somewhat conical in shape, being larger below than above, and

the smaller end is continued upwards to the side of the thyroid cartilage. The
isthmus is connected with the lower third of the two lobes, and [its upper part]

often gives origin to a process of variable length and size, called i\\Q pyramid
or third lobe. The pyramid is generally situated on the left side of the isthmus,

and is sometimes derived from the left lobe. The left lobe is somewhat smaller

than the right, the weight of the entire gland being about one ounce and a

half. It is, however, larger in young persons and females than in adult males,

and undergoes a slight increase during menstruation. Its permanent enlarge-

ment constitutes bronchocele, goitre, or the Derbyshire neck.

The structure of the thyroid is of a brownish-red color, and is composed of

a dense aggregation of minute and independent membranous cavities or vesicles

inclosed by a plexus of capillary vessels, and connected together by areolar

tissue. The vesicles are composed of a memhrana propria, lined by a tesselated

epithelium of nucleated cells, and contain a clear yellowish fluid, in which are

found cytoblasts and cells; the latter measuring -,-jjjq of an inch in diameter.

A muscle is occasionally found connected with its isthmus, or with the pyra-

mid, and is attached, superiorly, to the body of the os hyoides, or to the thyroid

cartilage. It was named by Soemmering, ^^ levator glandulcR thyroidecz ;" fig.

S20
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Vessels and I^erves. — It is abundantly supplied with blood by the superior

and inferior thyroid arteries. Sometimes an additional artery [see p. 289,] is

derived from the arteria innominata, and ascends upon the front of the trachea

to be distributed to th.^ gland. The wounding of the latter vessel, in tracheot-

omy, might be fatal to the patient. The nerves are derived from the superior

laryngeal and from the middle and inferior cervical ganglia of the sympathetic.

THE LUNGS.

The lungs are two conical organs^, situated one at each side of the chest, em-

bracing the heart, and separated from each other by that organ and by a mem-
branous partition, the mediastinum. On the external or thoracic side they are

convex, and correspond with the form of the cavity of the chest; internally tliey

are concave, to receive the convexity of the heart. Superiorly they terminate

in a tapering cone, which extends above the level of the first rib into the root

of the neck, and inferiorly they are broad and concave, and rest on the convex

surface of the diaphragm. Their posterior border is rounded, broad and long;

the anterior, sharp, short, and marked by one or two deep fissures ; and the in-

ferior border which surrounds the base is also sharp. The color of the lungs is

pinkish-gray, mottled, and variously marked with black. The surface is figured

with irregularly polyhedral outlines, which represent the lobules of the organ,

and the area of each of these polyhedral spaces is crossed by lighter lines repre-

senting smaller lobules. The weight of the lungs is about forty ounces, the right

lung being two ounces heavier than the left.

Fig. 324.

Heart and lungs. 1. Right ventricle; the vessels to the left ot the figure nve fhw

middle coronarj' artery and veins; those to its right, the left coronary artery and vein.*.

2. Left ventricle. 3. Right auricle. 4. Left auricle. 5. Pulmonary artery. 6. Right pul

monary artery. 7. Left pulmonary artery. 8. Ligament of the ductus arteriosus. 9. Arch
of the aorta. 10. Superior vena cava. 11. Arteria innominata, and, in front of it, the right

vena innominata. 12. Right subclavian vein, and, behind it, its corresponding artery.

i;^. Right common carotid artery and vein. 14. Left vena innominata. 1.5. Left carotid

Hrtery and vein. 16. Left subclavian vein and artery. 17. Trachea. IS. Right bronchu.<i.

19. Left bronchus. 20, 20. Pulmonary veins,; IS, 20, form the root of the right lung; and
1, 19, 20, the root of the left. 21. Superior lobe of the right iunj;-. 22. Middle k.le,

23 Inferior lobe. 24. Superior lobe of the left lung. 25. Inferior lobe.
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Each lung is divided into two lobes, by a long and deep fissure, whieh extend-

from the posterior surface of the upper part of the organ, downwards and for-

wards to near the anterior angle of its base. In the right lung the upper lobe

is subdivided by a second fissure, which extends obliquely forwards from the

middle of the preceding to the anterior border of the organ, and marks off a small

triangular lobe. The left lung presents a deep notch in its anterior border, at a

point corresponding with the apex of the heart.

The right lung is larger than the left, in consequence of the inclination of the

heart to the left side. It is also shorter, from the great convexity of the liver,

which presses the diaphragm upwards on the right side of the chest, considerably

above the level of the left; and it has three lobes. The left lung is smaller, has

only two lobes, but is longer than the right.

Each lung is retained in its place by its rootj which is formed by the pulmo-

nary artery, pulmonary veins, and bronchial tubes, together with the bronchial

vessels and pulmonary plexuses of nerves. The groove on the surface of the

lung where the vessels enter its substance is the hilum pulmonis; and the posi-

tion of the large vessels in the root of the lung, as follows : from before, back-

wards, they are placed in a similar order on both sides, viz.,

Pulmonary veins. Pulmonary artery. Bronchus.

From above downwards, on the rujht side, this order is exactly reversed ; but

on the left side, the bronchus has to stoop beneath the arch of the aorta, which

alters its position to the vessels. They ai'e thus disposed on the two sides :
—

r Bronchus, ( Artery,

Ri(jht, -I Artery, Left, < Bronchus,

(^ Veins. (_ Veins.

The special relations of the roots of the lung are, for the right, the descending

cava, which lies in front, and the vena azygos, which arches over it from behind

to terminate in the superior vena cava. The root of the left lung has the de-

scending aorta lying behind it.

Structure The lungs are composed of the ramifications of the bronchia]

tubes {hronchia), which terminate in intercellular passages and air-cells, of the

ramifications of the pulmonary arteries and veins, bronchial arteries and veins,

lymphatics, and nerves; the whole of these structures, being held together by

areolar tissue, constitute t\\Q parenchyma. The parenchyma of the lungs, when
examined on the surface or by means of a section, is seen to consist of small

polyhedral divisions, or lobules, which are connected to each other by an inter-

lobular areolar tissue. These lobules again consist of smaller lobules, and the latter

are formed by a cluster of air-cells, in the parietes of which the capillaries of the

pulmonary artery and pulmonary veins are distributed. Each lobule, taken

alone, is provided with its separate bronchial tube, pulmonary artery, and vein,

and is isolated from surrounding lobules by a process of areolar membrane derived

from the subserous tissue; the entire lung is an assemblage of these lobules, so

so separated and so connected, held together by the pleura.

The serous investing membrane of the lungs or pleura is connected with the

surface of the lobules by means of a subserous areolar tissue, which forms a dis-

tinct layer, and being prolonged between the lobules, is the bond of adhesion

between them. Tliis layer contains elastic tissue, and is a chief source of the

elasticity of the lungs ; its interstices are moistened by a serous secretion, and

are unincumbered with fat.

Bronchial Tubes. — The two bronchi proceed from the bifurcation of the

trachea opposite the third dorsal vertebra to their corresponding lungs. The
riffht, about an inch long, takes its course nearly at I'ight angles with the
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Fig.

trachea, and enters the upper part of the right lung; while the left, two inches

in length, and smaller than the right, passes obliquely beneath the arch of the

aorta, and enters the lung at about the middle of its root. Upon entering the

lungs, they divide into two branches, and each of these divides and subdivides

diciiotomously to their ultimate termination in the intercellular passages and

air-cells.

According to Rainey,' the bronchial tubes continue to diminish in size until

they attain a diameter of Jj, to ^L of an inch, and arrive within J- of an inch of

the surface of the lung. They then become changed in structure, and are con-

tinued onwards in the midst of air-cells, under the

name of intercelhdai- passages. Lastly, the inter-

cellular passages, after several bifurcations, termi-

nat* each by a caecal extremity or air-cell. The
intercellular passages are at first cylindi'ical, like

the bronchial tubes, but isoon become irregular in

shape from the great number of air-cells which

open into them on all sides. The air-cells in the

adult lung measure between ^i^ and ^'^ of an inch,

they are irregular in shape, and, most frequently,

four-sided cavities, separated by thin septa, and

communicating freely with the intercellular pas-

sages, and sparingly with the bronchial tubes.

In structure the bronchial tubes are composed of

cartilages, fibrous membrane, muscular fibres, elas-

tic fibres, and mucous membrane. The cartilages in

the primary bronchi are six or eight in number in

the right bronchus, and ten or twelve in the left

[and like those of the trachea are imperfect be-

hindj. In the subsequent divisions of the bronchial

tubes, which are cylindrical in figure, the carti-

lages assume the form of thin plates of irregular

shape and size, adapted to each other by their edges, and completely surrounding

the tubes. The plates are most strongly developed around the bifurcations of

the tubes, and the point of division is furnished with a cartilage of a semilunar

form. They are found entering into the structure of the bronchial tubes until

the latter are reduced to a quarter of a line in diameter, and are then lost. .

Th.Q fibrous memhrane, which enters largely into the formation of the trachea

and bronchial tubes, is the principal coat of the smallest tubes, and is continued

to their terminations in the intercellular passages and air-cells.

The muscular fibres, belong to the class of non-striated, smooth, or organic

muscle, they are arranged in rings around the tube, and form a muscular coat

which is placed externally to the cartilaginous plates and is continued as far as

the extremity of the tubes, being absent in the intercellular passages and air-cells.

The elastic fibres, arranged in longitudinal fasciculi, form a thin stratum next the

mucous lining; this elastic coat is prolonged to the ends of the tubes, and scat-

tered fibres are found around the intercellular passages and air-cells. The mu-
cous memhrane, lining the bronchial tubes, is provided with a ciliated columnar
epithelium as far as their termination ; but in the intercellular passages and
air-cells it is altered in its characters, is thin and transparent, and coated with a

squamous epithelium.

The capillaries of the lungs form plexuses which occupy the walls and septa

of the air-cells and the walls of the intercellular passages, but are not continued
into the bronchial tubes. The septa between the air-cells consist of a single

layer of the capillary plexus inclosed in a fold of the mucous lining membraae.

A DIAGRAM SHOWING THE DILA-

TATION OP THE ULTIMATE BRON-

CHIAL TUBES INTO INTERCELLULAR

PASSAGKS, and the enlargement of

the latter near the surface of the

lung. a, a. Bronchial tubes

h,h. Intercellular passages, on the

walls of which are seen opening

the air-cells, c, c. Air-cells near

the surface of the lung.

83

' Medlco-Chirurgical Transactions, vol. xxviii.



5l4 PLEURA.— MEDIASTINUM.

The air-cells of the central parts of the lung are most vascular, and at the samo

time smallest, whilst those of the periphery are less vascular and larger.

The pigmentary matter of the lungs is contained in the air-cells, as well as

in the areolar tissue of the interlobular spaces and bloodvessels ; it is composed

chiefly of carbon.

The Pulmonary artery, conveying the dark and impure venous blood to the

lungs, terminates in capillary vessels, which form a dense network in the parietes

of the intercellular passages and air-cells, and then converge to form the pul-

monary veins, by which the arterial blood, purified in its passage through the

capillaries, is returned to the left auricle of the heart.

The Bronchial arteries, branches of the thoracic aorta, ramify on the parietes

of the bronchial tubes, and terminate partly in bronchial veins which convey the

venous blood to the vena azygos on the right side, and the superior intercostal

vein on the left; and partly in the pulmonary capillaries.

The Lymphatics, commencing on the surface and in the substance of the

lungs, terminate in the bronchial glands. These glands, very numerous and

often of large size, are placed at the roots of the lungs, around the bronchi, and

at the bifurcation of the trachea. In early life they resemble lymphatic glands

in other situations ; but in old age, and often in the adult, are black, and filled

with carbonaceous matter, and occasionally with calcareous deposits.

The Nerves are derived from the pneumogastric and sympathetic. They form

two plexuses: antei'ior pulmonary plexus, situated upon the front of the root

of the lungs, and composed chiefly of filaments from the deep cardiac plexus

;

and posterior pulmonary plexus, on the posterior aspect of the root of the

lungs, composed principally of branches from the pneumogastric. The branches

from these plexuses follow the course of the bronchial tubes, and are distributed

to the intercellular passages and air-cells.

PLEURA.

Each lung is inclosed, and its structure maintained, by a serous membrane,

the pleura [rt^^supa, the side], which invests it as far as the root, and is then

reflected on the parietes of the chest. That portion of the membrane which is

in relation with the lung is called pleura pulmonalis, and that in contact with

the parietes, pleura, costalis. The reflected portion, besides forming the internal

lining to the ribs and intercostal muscles, also covers the diaphragm and thora-

cic surface of the vessels at the root of the neck, extending for somewhat more

than an inch above the margin of the first rib. At the lower border of the root

of the lung is a fold of the pleura, which extends down by the side of the pos-

terior mediastinum to the diaphragm, and serves to retain the lower part of the

lung in position. This fold is the broad ligament of the lung, ligamentum latum

pulmonis.

On its external surface, where the pleura is connected with surrounding parts,

it is rough; on its inner surface, smooth. At the right side, where the dia-

phragm is pressed upwards by the liver, the pleura is shorter than on the left,

but extends higher into the neck ; while the left pleura, in consequence of the

encroachment of the heart on the left side of the chest, is narrower than the

right

MEDIASTINUM.

The approximation of the two reflected pleura in the middle line of the tho-

rax forms a septum, which divides the chest into the two pulmonary cavities.

This is the mediastinum. The two pleurae are not, however, in contact with

each other at the middle line in the formation of the mediastinum, but have a

space between theui which contains all the viscera of the chest with the excep-
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tion of the lungs. The mediastinum Is divided into an anterior, middle, and

posterior portion.

The Anterior mediastinum is a triangular space, bounded in front by the

sternum, and at each side by the pleura. It contains a quantity of loose areolar

[Fig. 826.

An outline of a transverse section op the chest, showing the relative position

OP the pleura to the thorax 'AND ITS CONTENTS. 1,1, 2, 2, .3. The skin covering the

chest. 4,4. The subcutaneous fat, and muscles on the outside of the thorax. 5, 5. Muscles

in the vertebral grooves. 6. Fifth dorsal vertebra. 7. The Spinal canal. 8. Spinous pro-

cess. 9, 9, 10, 10. Sections of the ribs and intercostal muscles. 11, 11. Costal cartilages.

12. The sternum. 13. The division of the pulmonary artery. 14. The external surface of the

lungs. 15. Posterior border of the lungs. 16. Anterior border of the lungs. 17. Inner sur-

face of the lungs. 18. Anterior surface of the heart covered by the pericardium. 19. Pul-

monary artery. 21, 20. Its division into right and left branches. 22. Portion of the rigkt

auricle. 23. Descending cava cut off at the right auricle. 24. Section of the left bronchus.

25. Section of the right bronchus. 26. The oesophagus. 27. The thoracic aorta. The

space between figures 12 and 18 and the two 16's is the anterior mediastinum, and the space

which contains 26 and 27 is the posterior mediastinum. The middle mediastinum is between

the anterior and posterior mediastina. These spaces are formed by the reflexions of the

pleura.]

tissue, in which are found some lymphatic vessels passing upwards from the liver,

the remains of the thymus gland, the origin of the sterno-hyoid, sterno-thyroid,

and left triangularis sterni muscle, and the left internal mammary vessels.

The Middle mediastinum contains the heart inclosed in its pericardium ; the

ascending aorta; superior vena cava; pulmonary arteries and veins; bifurcation

of the trachea; and phrenic nerves.

The Posterior mediastinuin is bounded behind by the vertebral column, iu

front by the pericardium, and at each side by the pleura. It contains the aorta;

the greater and lesser azygos vein, and superior intercostal veins; the thoracic

duct; oesophagus and pneumogastric nerves; and the great splanchnic nerves.

ABDOMEN.

The abdomen is the inferior cavity of the trunk of the body ; it is bounded

in front and at the sides by the lower ribs and abdominal muscles; behind, by
the vertebral column and abdominal muscles ; above, by the diaphragm ; and,

below, by the pelvis; and contains, the alimentary canal, the organs subservient
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to digestion, viz., the liver, pancreas, and spleen ; and the organs of excretion,

the kidneys, with the supra-renal capsules.

Regions.— For convenience of description of the viscera, and of reference to

the morbid affections of this cavity, the abdomen is divided into certain districts

or regions. Thus, if two transverse lines be carried around the body, the one
parallel with the cartilages of the eighth ribs, the other with the highest point
of the crests of the ilia, the abdomen will be divided into three zones. Again,
if a perpendicular line be drawn, at each side, from the cartilage of the eighth
rib to the middle of Poupart's ligament, the three primary zones will each be
subdivided into three compartments or regions, middle and two lateral.

[Fig. 827. Fig. 328.

Regions of thb abdomen. ]. Left

hypochondriac. 2. Epigastric. 3. Right

hypochondriac. 4. Left lumbar. 5. Um-
V)ilical. 6. Right lumbar. 7. Left iliac.

8. Hypogastric. 9. Right iliac]

The middle region of the upper
zone being immediately over the

small end of the stomach, is called

epigastric (jnl yaatrip, over the stom-

ach). The two lateral regions being

under the cartilages of the ribs, are

called hypocliondriac (yito ;i;oj/Spot,

under the cartilages). The middle
region of the middle zone is the

nmbiiical ; the two lateral, the lum-
bar. The middle region of the in-

VlSCERA OF THB ABDOMEN IN SITU. 1, 1. FlapS

of the abdominal parietes turned aside. 2. Liver,

its left lobe. 3. Right lobe. 4. Fundus of the

gall-bladder. 5. Round ligament of the liver,

issuing from the cleft of the longitudinal fissure,

and passing along the parietes of the abdomen

to the umbilicus. 6. Part of the broad liga-

ment of the liver. 7. Stomach. 8. Its pyloric end,

9. Commencement of the duodenum, a. Lower
extremity of spleen, b, b. Greater omentum.

c, c. Small intestines, d. Caecum, e. Appendix
cseci. /. Ascending colon,

ff, g. Transverse

colon. ^. Descending colon. ?. Sigmoid flexure

of colon, k. Appendices epiploicas connected

with the sigmoid flexure, l. Three ridges re-

presenting the cords of the urachus and hypo-

gastric arteries ascending to the umbilicus.

711. Diaphragm.

ferior zone is the Jiypogastric (yrtb

yatjT'ijp, below the stomach) ; and the two lateral, the iliac. In addition to these

divisions, we employ the term inguinal region, in reference to the vicinity of
Poupart's ligament.

Position of the Viscera.—In the upper zone will be seen the liver, extending
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across from the right to the left side; the stomach and spleen on the left, and

tbo pancreas and duodenum behind. In the middle zone is the transverse por-

tion of the colon, with the upper part of the ascending and descending colon,

omentum, small intestines, mesentery, and, behind, the kidneys and supra-renal

capsules. In the inferior zone is the lower part of the omentum and small in-

testines, the caecum, ascending colon, descending colon with the sigmoid flexure,

and ureters.

The smooth and polished surface, which the viscera and parietes of the abdo-

men present, is due to the peritoneum.

PERITONEUM.

The Peritoneum (TH^i-tslvBiv, to extend around) is a serous membrane, and

therefore, a shut sac : a single exception exists in the human subject to this

character, viz., in the female, where the peritoneum is perforated by the open

extremities of the Fallopian tubes, and is continuous with their mucous lining.

The simplest idea that can be given of a serous membrane, which will apply

equally to all, is, that it invests the viscus or viscera, and is then reflected on

the parietes of the containing cavity. If the cavity contain only a single vis-

cus, the consideration of the serous membrane is extremely simple. But in the

abdomen, where there are a number of viscera, the serous membrane passes

from one to the other until it has invested the whole, before it is reflected on

the parietes. Hence its reflexions are a little more complicated.

Reflexions of the peritoneum. D.

Diaphragm. L. Liver. S. Stomach. C.

Transverse colon. D. Transverse duode-

num. P. Pancreas. I. Small intestines.

R. Rectum. B. Urinary bladder. 1. An-

terior layer of peritoneum, lining the under

surface of the diaphragm. 2. Posteriorlayer.

3. Coronary ligament, formed by the pas-

sage of these two layers to the posterior bor-

der of the liver. 4. Lesser omentum ; the

two layers passing from the under surface

of the liver to the lesser curve of the stom-

ach. 5. The two layers meeting at the

greater curve, then passing downwards

and returningupon themselves, forming (6)

the greater omentum. 7. Transverse meso-

colon. 8. Posterior layer traced upwards

in front of D, transverse duodenum, and

P, pancreas, to become continuous with the

posterior layer (2). 9. Foramen of \Vins-

low; the dotted line bounding this fora-

men inferiorly marks the course of the he-

patic artery forwards, to enter between the

layers of the lesser omentum. 10. Mesentery

encircling the small intestine. 11. Recto-

vesical fold, formed by the descending an-

terior layer. 12. Anterior layer traced up-

wards on the inner surface of the abdomi-

nal parietes to the layer (1), with which

the examination commenced.

Fig. 329.

In tracing the reflexions of the peritoneum, in the middle line, we commence
with the diaphragm, which is lined by two layers, one from the parietes in
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front, avterior, and one from the parietes behind, pos^terior. These two layers

of the same membrane, at the posterior part of the diaphragm, descend to the

upper surface of the liver, forming the coronary and lateral ligaments of the

liver. They then surround the liver, one going in front, the other behind that

viscus, and meeting at its under surface, pass to the stomach, forming the le&ser

omentum. They then, in the same manner, surround the stomach, and meeting

at its lower border, descend for some distance in front of the intestines, and

return to the transverse colon, forming the great omentum,; they then surround

the transverse colon, and pass directly backwards to the vertebral column, form-

ing the transverse meso-colon. Here the two layers separate; the posterior

ascends in front of the pancreas and aorta, and returns to the posterior part of

the diaphragm, where it becomes the posterior layer with which we commenced.

The anterior descends, invests all the small intestines, and returning to the

vertebral column, forms the mesentery . It then descends into the pelvis in

front of the rectum, which it holds in its place by means of a fold called meso-

reciiim, forms a pouch, the recto-vesical fold, between the rectum and the

bladder, ascends upon the posterior surface of the bladder, forming its false

lio-aments, and returns upon the anterior parietes of the abdomen to the dia-

phragm, whence we first traced it.

In the female, after descending into the pelvis in front of the rectum, it is

reflected upon the posterior surface of the vagina and uterus. It then descends

on the anterior surface of the uterus, and forms at either side the broad ligaments

of that organ. From the uterus it ascends upon the posterior surface of the

bladder, and anterior parietes of the abdomen, and is continued, as in the male,

to the diaphragm.

In this way the continuity of the peritoneum, as a whole, is distinctly shown,

and it matters not where the examination commence or where it terminate, still

the same continuity of surface will be discernible throughout. If we trace it

from side to side of the abdomen, we may commence at the umbilicus; we then

follow it outwards, lining the inner side of the parietes to the ascending colon

;

it surrounds that intestine; it then surrounds the small intestine, and, returning

on itself, forms the mesentery. It then invests the descending colon, and

reaches the parietes on the opposite side of the abdomen, whence it may be

traced to the exact point from which we started.

The viscera, which are thus shown to be invested by the peritoneum in its

course from above downwards, are the—
Liver, Transverse colon,

Stomach, Small intestines.

Pelvic viscera.

The folds formed between these and between the diaphragm and the liver,

are—
(Diaphragm.)

Broad, coronary, and lateral ligaments.

(Liver.)

Lesser omentum.

(Stomach.)

Greater omentum.

(Transverse colon.)

Transverse meso-colon,
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Mesentery,

Meso-rectum,

Eecto-vesical fold,

False ligaments of the bladder.

And in the female, the—
Broad ligaments of the uterus.

The ligaments of the liver will be described with that organ.

The Lesser omentum (gastro-hepatic) is the duplicature which passes bptwcen

t\ic liver and the upper border of the stomach. It is extremely thin, excepting

at its right border, where it is free, and contains between its layers, the—
Hepatic artery, Portal vein.

Ductus communis choledochus, Lymphatics,

Hepatic plexus of nerves.

These structures are inclosed in a loose areolar tissue, called Glisson's capsule.''

The relative position of the three vessels is, the artery to the left, the duct to

the right, the vein between and behind.

If the finger be introduced behind this right border of the lesser omentum, it

will be situated in an opening called the foramen of Winshno.^ In /ro?;;; of the

finger will lie the right border of the lesser omentum ; behind it, the diaphragm,
covered by the ascending or posterior layer of the peritoneum ; helcjio, the hepatic

artery, curving forwards from the coeliac axis; and above, the lobus Spigelii.

These, therefore, are the boundaries of tlie foramen of Winslotv, which is nothing

more than a constriction of the general cavity of the peritoneum at this point,

arising out of the necessity for the hepatic and gastric arteries to pass forwards

from the coeliac axis to reach their respective viscera.

If air be blown through the foramen of Winslow, it will descend behind the

lesser omentum and stomach to the space between the descending and ascendino-

pair of layers, forming the great omentum. This is sometimes called the lesser

cavity of the peritoneum, and that external to the foramen the greater cavity;

in which case the foramen is considered as the means of communication between
the two. It may be objected to this division that it tends to lead the inexpe-

rienced to believe that there are two cavities, while, in reality, there is but one,

the foramen of Winslow being merely a constriction of that one, to facilitate the

communication between the nutrient arteries and the viscera of the upper part

of the abdomen.

The Great omentum, (gastro-colic) consists o? four layers of peritoneum, the

two which descend from the stomach, and the same two, returning upon them-
selves to the transverse colon. A quantity of adipose substance is deposited

around the vessels which ramify through its structure. It would appear to per-

form a double function in the economy : namely, protecting the intestines from
cold; and, facilitating the movement of the intestines on each other during their

vermicular action.

The Transverse msso-cohn (/titfoj, middle, being attached to the middle of the

cylinder of the intestine,) is the medium of connexion between the transverse

colon and the posterior wall of the abdomen. It aifords to the nutrient arteries

a passage to reach the intestine, and incloses between its layers, at the posterior

' Francis Glisson, Professor of Medicine in the University of Cambridge. His work,
"De Anatomia Hepatis," was published in 1654.

'^ Jacob Benignus Winslow: his "Exposition Anatomique de la Structure du Corps ITu-

main" was published in Paris in 1732.
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tjart, the transverse portion of the duodenum. It also forms a transverse septum

across the abdominal cavity.

The Mesentery {fieaov htipov, connected to the middle of the cylinder of the

small intestine,) is the medium of connexion between the small intestines and

the posterior wall of the abdomen. It is oblique in direction, being attached to

the posterior wall, from the left side of the second lumbar vertebra to the right

iliac fossa; retains the small intestines in their place, and gives passage to the

mesenteric arteries, veins, nerves, and lymphatics.

The Meso-rectum, in like manner, retains the rectum in connexion with the

front of the sacrum. Besides this, there are some minor folds in the pelvis, as

the recto-vesical fold, ih.Q false ligaments of the bladder, and the broad ligaments

of the uterus.

The Appendices cpipluiccB are small irregular pouches of the peritoneum, filled

with fat, and attached like fringes to the large intestine.

Three other duplicatures of the peritoneum are situated in the sides of the

abdomen ; they are the gastro-phrenic ligament, the gastro-splenic omentum, the

ascending and descending meso-colon. The gastrophrenic ligament is a small

duplicature of the peritoneum, which descends from .the diaphragm to the ex-

tremity of the CBSophagus, and lesser curve of the stomach. The gastro-splenic

omentum (ligamentum gastro-lienale) is the duplicature which connects the

spleen to the stomach. The ascending meso-colon is the fold which connects the

upper part of the ascending colon with the posterior wall of the abdomen ; and

the descending meso-colon, that which retains the sigmoid flexure in connexion

with the abdominal wall.

Structure of Serous Membrane.—Serous membrane consists of two layers, an

external or areolar layer, and an internal layer or epithelium. The areolar layer

is composed of areolar and elastic tissue ; is smooth, transparent, and non-vascu-

lar on its free surface; and rough and vascular on the exterior, being connected

to adjacent structures by means of a subserous areolar tissue, which contains fat,

and gives support to the vessels of the membrane. The epithelium [see fig. llOj

consists of a simple tesselated layer of nucleated cells, which are flattened and

polygonal, and about j-^q^ of an inch in diameter.

The general characters of a serous membrane are its resemblance to a shut

sac, and its secretion of a peculiar fluid, similar to the serum of the blood ; but

the former of these characters is not absolutely essential to the identity of a

serous membrane; for, as we have shown above, the peritoneum in the female

is perforated by the extremities of the Fallopian tubes ; while in some aquatic

reptiles there is a direct communication between its cavity and the medium in

which they live.

From the variable nature of the secretion of these membranes, they have

been divided into two classes, the true serous membranes, viz., the arachnoid,

pericardium, pleurae, peritoneum, and tunicas vagioales, which pour out a secre-

tion containing but a small portion of albumen ; and the synovial membranes

and bursse, which secrete a fluid containing a larger quantity of albumen.

ALIMENTARY CANAL.

The Alimentary canal is a musculo-membranous tube, extending from the

mouth to the anus. It is variously named in the different parts of its course

;

and is divided into, the

Mouth,
Pharynx,

(Esophagus,

Stomach,
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i

Duodenum,
Jejunum,
Ileum.

C Caecum,

Large intestine < Colon,

{_ Rectum.

MOUTH.

The Mouth (cavum, seu, cavitas oris) is the irregular cavity which contains

the organ of taste and the principal instruments of mastication. It is bounded,

in front, by the lips and fissura oris; on either side, by the internal surface of

the cheeks; above, by the hard palate and teeth of the upper jaw; helow, by
the tongue, the mucous membrane stretched between the arch of the lower jaw
and the under surface of the tongue, and by the teeth of the inferior maxilla;

and hehind, by the soft palate and fauces. The space between the teeth and
fleshy walls of the face is the vestihulum oris.

The LijDs (labium superius et inferius) are two fleshy folds formed externally

by common integument and internally by mucous membrane, and containing

between these two layers, muscles, a quantity of fat, and numerous small labial

glands. They are attached to the surface of the upper and lower jaw, and each

lip is connected to the gum in the loiddle line by a fold of mucous membrane,

t\iefr(Knum lahii mperioris and fratnum labii inferioris, the latter being very

small.

The Cheeks (buccae) are continuous with the lips, and form the sides of the

face; they are composed of integument, a large quantity of fat, muscles, mucous
membrane, and buccal glands.

The mucous membrane lining the cheeks is reflected above and below on the

sides of the jaws, and is attached posteriorly to the anterior margin of the ramus

of the lower jaw. At about its middle, opposite the second molar tooth of the

upper jaw, is a papilla, on which may be observed a small opening, the aperture

of the duct of the parotid gland.

The Hard palate (palatum durum, seu, osteum) is a dense structure, com-

posed of mucous membrane, palatine glands, areolar tissue, vessels, and nerves,

and firmly connected to the palate processes of the superior maxillary and palate

bones. It is bounded in front and at each side by the alveolar processes and
gums, and is continuous behind with the soft palate. Along the middle line it is

marked by an elevated raphe, and presents at each side of the raphe a number
of transverse ridges and grooves. Near its anterior extremity, and immediately

behind the middle incisor teeth, is a papilla which corresponds with the termi-

nation of the anterior palatine canal, and receives the naso-palatine nerves.

The Gums (gingivse) are composed of a thick and dense mucous membrane,
which is closely adherent to the periosteum of the alveolar processes, and em-

braces the necks of the teeth. They are remarkable for their hardness and

insensibility; and for their close contact, without adhesion, to the surface of the

tooth. From the neck of the tooth they are reflected into the alveolus, and

become continuous with the periosteal (peridental) membrane of that cavity.

The Tongue has been already described as an organ of sense; it is invested

by mucous membrane, which is reflected from its under part upon the inner

surface of the lower jaw, and constitutes with the muscles beneath, the floor of

the mouth. On the under surface of the tongue, near its anterior part, the

mucous membrane forms a considerable fold, which is called the frcEuum lin-

guce; and on each side of the frasnum is a large ip-ATpil\-a, caruncula sublingualis,

the termination of the duct (Wharton's duct) of the submaxillary gland. Run-
ning back from this papilla is a ridge, occasioned by the prominence of the sub-

lingual gland; and opening along the summit of this ridge, a number of small
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openings, the apertures of the excretory ducts of the gland. Posteriorly the

tongue is connected with the os hyoides by muscle, and to the epiglottis by three

folds of mucous membrane, the frcena epiglottidis.

The Soft 'palate (palatum molle ; velum pendulum palati) is a fold of mu-
cous membrane situated at the posterior part of the mouth. It is continuous,

superiorly with the hard palate, and is composed of mucous memhrnne, palatine

(jlands, and muscles. Hanging from the middle of its inferior border is a small

rounded process, the uvula ; and passing outwards from the uvula at each side

are two curved folds of the mucous membrane, the arches or pillars of the palate.

The anterior pillar (arcus palatinus inferior; glosso-palatinus) is continued

downwards to the side of the base of the tongue, and is formed by the promi-

nence of the palato-glossus muscle. The jtosterior pillar (arcus palatinus supe-

rior; pharyngo-palatinus) is prolonged downwards and backwards into the pha-

rynx, being formed by the convexity of the palato-pharyngeus muscle. These
two pillars, closely united above, ai'e separated below by a triangular interval or

niche, in which the tonsil is lodged.

The space included between the soft palate and the root of the tongue is the

isthmus of the fauces. ]t is bounded above by the soft palate; on each side by
the pillars of the soft palate and tonsil ; and below by the rj3ot of the toneue.

It is the opening between the mouth and pharynx.

The Tonsils (amygdalae) are two glandular organs, about half an inch in

length, shaped like almonds, and situated between the anterior and posterior

Mebian section of the
nosk, mouth, pharynx,
AND LARYNX.— a. Septum
of the nose ; below it is the

section of the hard palate.

b. The tongue, c. Section

of velum pendulum palati.

d, d. Lips. u. Uvula.

r. Anterior arch or pillar

of the fauces, i. Posterior

arch or pillar, t. Tonsil.

p. Pharynx. h. Hyoid
bone. k. Thyroid cartil-

age, w Cricoid cartilage.

a. Epiglottis. v. Glottis.

1. Posterior opening of

nares. 3. Isthmus fau-

cium (before the cipher.)

4. Superior opening of la-

rynx. 5. Passage into

oesophagus. 6. Mouth of

the right Eustachian tube.]

pillar of the soft palate, at each side of the fauces. They are composed of an

assemblage of mucous follicles, which open on the surface by twelve or fifteen

apertures. Externally, they are invested by the pharyngeal fascia, which
separates them from the superior constrictor muscle and internal carotid artery,

and prevents an abscess from opening in that direction. In relation to surround-

ing parts, each gland corresponds with the angle of the lower jaw
The Mucous glands of the mouth (orales) are racemose or lobulated glands

;

they are yellowish or whitish in color, rounded or multangular in form, and
situated in the submucous areolar tissue. The labial glands vary in size trom
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half a line to one line and a half in diameter, and form an almost continuous

layer around the mouth. The huccal glands are numerous, but smaller than the

labial j a few of larger size being located near the aperture of Stenon's duct.

The molar glands are placed between the masseter and buccinator, and pierce

the latter with their ducts opposite the molar teeth. The palatine glands are

situated in the posterior half of the hard palate and in the soft palate ; in the

latter forming a layer several lines in breadth. They are also numerous but

small on the posterior part of the soft palate. The lingual glands form a thick

stratum in the submucous tissue beneath the mucous follicles at the root of the

tongue; this layer extends completely across the tongue, and their ducts, several

lines in length, open by infundibuliforra expansions, some into the mucous folli-

cles, others into the foramen cascum, others into the fossae of the papillae cir-

cumvallatae, and others between the papillae. Mucous glands of the same kind

are also dispersed on other parts of the tongue, but are. smaller and few in

number; a small group is found between the vertical folds on the sides of the

tongue, and a considerable group on its under surface near the tip and on either

side of the fraenum linguae.

In minute structure the glandular organs of the mucous membrane of the

mouth are divisible iuto follieles or follicular glands ; and racemose or lobidated

glands. The follicular glands are simple, as those of the root of the tongue;
or compound, like the tonsil, which is merely an aggregation of simple follicu-

lar glands. The racemose or lobulated glands may be of the simplest construc-

tion, consisting of from four to eight lobules, which open directly into an ex-

cretory duct like the smaller oral glands, or of an aggregation of smaller and
larger lobules, forming primary and secondary lobes, and finally a gland of con-

siderable size, as the salivary.

The follicular gland, in external appearance, is a mere crypt or pouch of

mucous membrane, but the wall of the pouch is thickened, and presents two
layers, superficial and deep,

with an intermediate fibro-vas- -Fig. 331.

cular matrix, in which are

lodged a number of closed vesi-

cles or capistdes. These cap-

sules are round or oblong, and
whitish, from y^^ to -^^ of an

inch in diameter, and composed
of an external coat of homo-
geneous areolar tissue, contain-

ing a grayish white pulpy sub-

stance, consisting of small nu-

cleated cells (-gcyo of an inch),

free nuclei, and a small quan-
.-, ff n V n ^^ rni FoLLICCLAR GLAND FROM THE ROOT OF THE TONGUE;
tity or alkaline fluid. The , .,,,.,. , ^ „.,,-, j- -.^ ^
<. 1,. 1 1 1 J.,-, , p fmaernified thirty diameters) ; after Kolliker. a,/. Jipitne-
lollicular glands ot the root of ,. , „ .,, . ^, - j n * i
, ^ . hum. 0. Papulffi of the mucous membrane, a. Central
the tongue form a continuous

^p^^^^^^_ e. Cavity of the follicle, c. Investing coat of
layer, stretching from the pa-

^j^^ ^^^^^^ composed of .ireolar tissue, g, g. The closed

pillae CircumvalJatse backwards capsules contained in the fibro-vaseular matrix, which

to the epiglottis, and from the forms the parenchyma of the gland.

tonsil on one side to that on
the other side of the fauces. They are lenticular and globular in figure, from

half a line to two lines in diameter, and placed superficially so as to form pro-

minences on the surface of the membrane. Each gland is furnished with a

central aperture which opens into its cavity; the cavity being lined with mucous
membrane and epithelium, and containing a grayish mucus. The deep layer

of the follicular gland is firmly adherent to the submucous tissue, and overlies

the proper mucous glands, which form a stratum beneath the follicular glands

k
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Fig. 332.

^"tiTdr

The tonsil is a compound follicular gland, consisting of an agg-egation of

fifteen or twenty simple follicular glands, intimately united and held together

so as to constitute a single organ.

They are inclosed in a thick invest-

ing capsule of areolar tissue^ with a

certain proportion of elastic tissue.

The capillary vessels of the follicular

glands form a fine and close network
around their bases.

The racemose, or lohulated glandy

is composed of several lobes, the lobes

being made up of a branch or branches

of an excretory duct, and vesicular

dilatations. The excretory ducts ter-

minate in a common excretory duct,

which opens on the surface of the

mucous membrane, and the glandu-

lar vesicles or acini are diverticula

and ccBcal terminations of the smaller

convoluted branches of the excretory

ducts. The glandular vesicles are

globular or oval or pyriform in shape,

about 5^Q of an inch in diameter,

and composed of a proper structure-'

less coat, or membrana propria, lined

by an epithelial layer of spheroidal

nucleolo-nucleated cells, somewhat

Racemose mucous gland fkom the floor
OP THE MotiTii; after Kolliker. a. Sheath of

areolar tissue, h. Excretory duct. c. Glandu-

lar vesicles, or acini, d. Ducts of the lobes.

Magnified 50 diameters.

less than n-Q-Q-Q of an inch in breadth.

Fig. 333.

The nucleated cells contain white or

colored granules, which give the

proper color to the glands. The excretory ducts are composed of areolar and
elastic tissue, and lined by a layer of columnar epithelium.

The smallest racemose gland consists of several

lobules, and the lobules are held together by areolar

tissue, and by an external investing coat of the same
tissue intermingled with elastic fibres. The capillary

vessels of the glands form a close network around the

glandular vesicles; and the secretion of the glands is a

clear yellowish mucus, with an occasional and acci-

dental admixture of granules, nuclei, and remains of

cells.

Salivary Glands.

Communicating with the mouth are the excretory

ducts of three pairs of salivary glands {glandulce, sali-
Plan of the siaiucTURE volcs), thc parotid, submaxillary, and sublingual.

The PAROTID GLAND (rtapa, near, ov;, uto?, the ear),

the largest of the three, is situated immediately in

front of the external ear, and extends superficially for

a short distance over the masseter muscle, and deeply

behind the ramus of the lower jaw. It reaches infe-

duet. 2. Appearance of riorlj^ to below the level of the angle of the jaw, and
the glandular vesicles,-(vhen posteriorly to the mastoid process, slightly overlapping
grouped together in their the insertion of the sterno-inastoid muscle. Imbedded
normal sta^te. 3. The main in its Substance are the external carotid artery, tempo-

ral vein, and facial nerve ; emerging from its anterior

OP A RACEMOSE GLAND

^

after Kolliker. 1. An ex-

cretory tube unravelled, to

show the composition of the

lobule, of diverticula, and
csecal terminations of the

excretory duct.
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tiordcr, the transverse facial artery and branches of the facial nerve; and abo/e,

the temporal artery and auriculo-temporal nerve

The duct of the parotid gland (Stenon's' duct), about two inches in length,

and about the diameter of a crow's quill, issues from the anterior part of the

gland, just below the zygoma, and crosses the masseter muscle; it then curves

inwards over the anterior border of the muscle, and pierces the buccinator oppo-

site the second molar tooth of the upper jaw; its opening iu the mouth being

indicated by a prominent papilla.

The duct is dense in structure, and its walls of considerable thickness in pro-

portion to the area of the tube, which is remarkably small. A small glandular

appendage, the socia parotitUs, is connected with the upper part of the duct on

the masseter muscle, and opens into it by one or several small ducts.

The SUBMAXILLARY GLAND, rounded in its form, is situated in the posterior

part of the submaxillary triangle of the neck. It rests on the hyo-glossus, stylo-

glossus, and mylo-hyoideus muscle, and is covered in by the body of the lower

jaw, and the deep cervical fascia. It is separated from the parotid gland by the

stylo-maxillary ligament, and from the sublingual gland by the mylo-hyoideus

muscle. Imbedded among its lobules are the facial artery and submaxillary

ganglion.

Its excretory duct, Wharton's duct, about two inches in length, issues from

the middle of the gland, and passes between the mylo-hyoideus and hyo-glossus

to thofraenum linguae, by the side of which it terminates at the apex of a papilla,

caritnnda suhlivgualis. A process of the gland is prolonged with the duct for

a short distance behind the mylo-hyoideus.

The SUBLINGUAL is a long and flattened gland, situated beneath the mucous
membrane of the floor of the mouth, at each side of the fraenum linguae. It is

in relation at the fraenum with its fellow of the opposite side, and in the rest of

its course lies between the lower jaw and genio-hyo-glossus, being bounded below

by the mylo-hyoideus. It is in relation also with the duct of the submaxillary

gland and the hypoglossal nerve.

Its secretion is poured into the mouth by from seven to twenty short ducts,

ductus Riviniani , which open on the ridge made by the gland in the floor of

the mouth; the larger openings being situated by tbe side of the frsenum lin-

guae. One of the ducts longer than the rest, and opening close to Wharton's
duct, has been named ductus Bartholin}..

Structure.— The salivary glands are of the conglomerate kind, consisting of

lobes, which are made up of polyhedral lobules; and these of smaller lobules;

in minute structure they correspond with the racemose mucous glands.

The smallest lobule is composed of glandular vesicles, acini, which are minute
caecal pouches, formed by the convolution and dilatation of the extreme ramifi-

cations of the ducts. These minute ducts unite to form lobular ducts, and the

lobular ducts constitute by their union a single excretory duct. The glandular

vesicles are connected by areolar tissue, so as to form a minute lobule ; and the

lobules and larger lobes are held together by a more condensed, but lax areolar

tissue. The submaxillary and sublingual glands are looser in structure and their

lobules larger than those of the parotid gland.

The glandular vesicles, about -^^j^ of an inch in diameter, consist of a propei

external coat or memhrana propria,, lined by a single layer of spheroidal epithe-

lial cells. The cells are nucleolo-nucleated and contain granules, some of which
are fatty and others pigmentary. The excretory ducts are thick and dense,

composed of areolar and elastic tissue, and lined by a layer of columnar epithe-

lium ; and Wharton's duct is additionally provided with a longitudinal layer of

smooth muscular fibre. The secretion of the salivary glands is a clear fluid,

^ Nicholas Stenon, an anatomist of great research. He discovered the parotid duct while

In Paris. He was appointed Professor of Medicine in Copenhagen in 1672. His work.

"'De Musculis et Glandulis Observationes," was published in 1664.
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sometimes containing a small quantity of mucus and the detrita ot epithelial

cells.

Vessels and Nerves. — The parotid gland is abundantly supplied with arteries

by the external carotid; the submaxillary, by the facial and lingual ; and the

sublingual, by the sublingual and submental branches of the lingual artery.

The capillaries form networks around and in contact with the glandular vesicles.

The Nerves of the parotid gland are derived from the auriculo-temporal branch

of the inferior maxillary, from the auricularis magnus, and from the nervi molles

accompanying the external carotid artery. The submaxillary gland is supplied

by the branches of the submaxillary ganglion, sympathetic, and filaments from

the mylo-hyoidean nerve; and the sublingual, by filaments from the sub-

maxillary ganglion and gustatory nerve.

PHARYNX.

The pharynx (^lapuyl, the throat) is a musculo-membranous sac, about four

inches in length, situated on the cervical portion of the vertebral column, and

extending from the base of the skull to a point corresponding with the cricoid

cartilage in front, and the fifth cervical vertebra behind. It is composed of

mucous membrane, muscles, and a strong aponeurosis; and communicates in

front with the cavity of the nose, mouth, and larynx. Above it is attached

partly by muscle, but chiefly by aponeurosis, to the basilar process of the occi-

pital bone and petrous portion of the temporal bones, and below it is continuous

with the oesophagus.

At its anterior part it has opening into it seven foramina, viz.

—

Posterior nares, two, Larynx,
Eustachian tubes, two, (Esophagus.

Mouth,

The Posterior nares (choanse narium) are the two large openings at the upper

and front part of the pharynx. On each side of these openings, and parallel

384.

Pharynx laid open from behind.

1. Section carried transversely through

the base of the skull. 2, 2. AValls of

the pharynx drawn aside. 3, 3. Pos-

terior nares, separated by the vomer.

4. Extremity of one Eustachian tube.

5. Soft palate. 6. Posterior pillar of

the soft palate. 7. Anterior pillar;

the tonsil is seen in the niche be-

tween- the two pillars. 8. Root of the

tongue, partly concealed by the uvula.

9. Epiglottis, overhanging (10) the cor-

diform opening of the larynx. 11. Pos-

terior part of the larynx. 12. Opening

of the oesophagus. 13. QEsophagus.

14. Trachea.

with the posterior termination of the inferior turbinated bone, is the slit-like

opening in the mucous membrane, marking the aperture of the Eustachian tube.

Beneath the posterior nares is the isthmus faucium, the large opening into the

mouth, partly veiled by the soft palate; and beneath the root of the tongue, the

cordiform opening of the larynx, aditus ad glossidem. The oesophageal opening

is the lower constricted portion of the pharynx.
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CESOPHAGUS.

The (Rsoplwgnx (olsiv, to bear, ^dynv, to eat) is a slightly flexuous canal, in-

clining to the left in the neck, to the right in the upper part of the thorax,' and

again to the left in its course through the posterior mediastinum ; it commences
at the termination of the pharynx, opposite the lower border of the cricoid car-

rilage and fifth cervical vertebra, and descends the neck behind, and rather to

the left of the trachea. It then passes behind the arch of the aorta and left

bronchus, and along the posterior mediastinum, lying in front of the thoracic

aorta, to the oesophageal opening in the diaphragm, where it enters the abdo-

men, and terminates at the cardiac orifice of the stomach opposite the ninth or

tenth dorsal vertebra. The oesopha-

gus is flattened and narrow in the ^lo- 335.

cervical region, and cylindrical in the

rest of its course; its largest diame-

ter being met with near the lower \\^
part; it is connected by loose areo- lu^iF^ v '"'^A.x
lar tissue to surrounding structures. \ ^ ^xA.^'^r

STOMACH, ' * -'^ •''^

The stomach is an expansion of

the alimentary canal, situated in the

left hypochondriac and epigastric

region, and, for a small extent, in

the right hypochondriac region. It

is directed somewhat obliquely from

above downwards, from left to right,

and from behind forwards ; and in

the female, as a result of tight-lacing,

is longer than in the male. On ac-

count of the peculiarity of its form,

it is divided into a middle part or

iof7y, a greater or splenic, and a

lesser or pyloric end ; a lesser curva-

ture above, and a greater curvature

below
f
an anterior and a posterior

surface; a cardiac orifice, and a

pyloric orifice. The great end (fun-

dus) is not only of large size, but
expands beyond the point of entrance

of the oesophagus, and is embraced
by the concave surface of the spleen

]

it presents superiorly a funnel-shaped

expansion, leading to the cardiac

orifice. The pylorus (janitor) is the

small and contracted extremity of

the organ ; it is situated on a plane

anterior and inferior to the cardiac

orifice, and lies in contact with the

Vertical and longitudinal section op thk

STOMACH AND DUODENUM, made in a direction t^o

include the two orifices of the stomach. L (Eso-

phagus; on its internal surface the plicated ar-

rangement of the mucous membrane is shown

2. Cardiac orifice of the stomach, around which

the serrated border of the epithelium is seen. 3.

Great end of the stomach. 4. Lesser or pyloric

end. 5. Lesser curve. 6. Greater curve. 7. Dila-

tation at the lesser end of the stiimach, the an-

trum of the pylorus. This maybe regarded as the

rudiment of a second stomach. 8. Rugae of the

stomach fornred by the mucous membrane : their

longitudinal direction is shown. 9. Pylorus. 10.

Oblique portion of the duodenum. 11. Descend-

ing portion. 12. Pancreatic duct and ductus com-

munis choledochus close to their termination.

13. Papilla upon which the ducts open. 14.

Transverse portion of duodenum. 15. Commence-

ment of jejunum. In the interior of the duode-

num and jejunum, the valvulse conniventes are

seen.

under surface of the liver, often

reaching to the gall-bladder. Near the lesser end is a dilatation, the antrum of

the pylorus. The two curvatures give attachment to the peritoneum ; the upper

curve to the lesser omentum, the lower, to the great omentum. The anterioi

' Cruveilhier remarks that this inflection explains the obstruction which a bougie some-

times meets with, in its passage along the oesophagus, opposite the first rib.
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surface looks upwards and forwards, and is in relation with the diaphragm,

(which separates it from the viscera of the thorax and six lower ribs,) with the

left lobe of the liver, and in the epigastric region with the abdominal parietes.

The posterior surface looks downwards and backwards, and is in relation with

the diaphragm, pancreas, third portion of the duodenum, transverse meso-colon,

left kidney, and left supra-renal capsule; this surface forms the anterior bound-

ary of that cul-de-sac of the peritoneum which is situated behind the lesser

omentum and extends into the greater omentum. In a state of distension, as

after a meal, the anterior surface becomes superior, and the greater curvature is

dii'ected forwards against the abdominal parietes. Meckel estimates the capacity

of the stomach at one foot square ; when moderately full it is capable of holding

from five to ten pints of fluid.

SMALL INTESTINE.

The small intestine, intestinuvi tenue, is about twenty or twenty-five feet in

length, and is divisible into three portions, duodenum, jejunum, and ileum.

The Duodenum, (called Sc^bsxabaxtv^ov by Herophilus,') larger and more deeply

seated than the rest of the small intestine, has received its name from being

about equal in length to the breadth of twelve fingers (eight or ten inches).

In its course it presents a horse-shoe curve; commencing at the pylorus, it

ascends ohJiquely backwards to the under surface of the liver; it next descends

perpendicularly in front of the right kidney as low as the fourth lumbar verte-

bra, and then passes nearly transversely across the third lumbar vertebra; ter-

minating in the jejunum at the left side of the second lumbar vertebra, where it

is crossed by the superior mesenteric artery and vein. It is connected with the

portal eminence of the liver by means of a band of peritoneum called llgamentum
hepatico-duodenale ; and to the right kidney by another band, the ligamentAim

duoden o-rena le.

The jirst or oblique portion (pars transversa superior) of its course, between

two and three inches in length, is completely inclosed by the peritoneum : it is

in relation, above with the liver and neck of the gall-bladder; in front with the

great omentum and abdominal parietes; and behind y^'iih. the right border of the

lesser omentum and its vessels.

The second ov perpendicular portion (pars descendens) is situated altogether

behind the peritoneum : it is in relation by its anterior surface with the com-

mencement of the arch of the colon ; by its posterior surface with the concave

margin of the right kidney, the inferior vena cava, and ductus communis cho-

ledochus ; by its riyht border with the ascending colon • and by its left border

with the pancreas. The ductus communis choledochus and pancreatic duct

open into the internal and posterior side of the perpendicular portion, a little

below its middle.

The third or transverse portion (pars transversa inferior) of the duodenum,

the longest and narrowest of the three, lies between the diverging layers of the

transverse meso-colon, with which and with the stomach it is in relation in

front ; above, it is in contact with the lower border of the pancreas, the superior

mesenteric artery and vein being interposed ; and, behind, it rests on the infe-

rior vena cava and aorta.

The Jejunum (jejunus, empty) is named from being generally found empty.

It forms the upper two-fifths of the small intestine : commencing at the bend

of the duodenum, y?exwra duodeno-jejunalis, on the left side of the second lum-

bar vertebra, and terminating in the ileum. It is thicker to the touch than

the rest of the intestine, has a pinkish tinge from containing more mucous
membrane than the ileum, and is situated in the umbilical region and left iliac

fossa.

The Ileum (sItisw, to twist, to convolute) includes the remaining three-fifths
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of the small intestine. It is somewhat smaller in calibre, thinner in texture,

and paler than the jejunum; but there is no mark by which to distinguish the

termination of the one or the commencement of the other. It is situated in the

umbilical and hypogastric region and pelvic cavity, and terminates in the right

iliac fossa, by opening at an obtuse angle into the commencement of the colon.

At its entrance into the large intestine it has a cuneiform shape.

The small intestines form in their course a double curve resembling the letter

S, the upper curve to the right representing that of the duodenum ; and the

lower to the left that of the jejunum and ileum to the termination of the latter

in the colon.

The jejunum and ileum are surrounded, above and at the sides, by the colon
;

in front they are in relation with the omentum and abdominal parietes ; they

are retained in position by the mesentery, which connects them with the poste-

rior wall of the abdomen ; and below they descend into the cavity of the pelvis.

At about the lower third of the ileum a pouch-like process or diverticulum of

the intestine is occasionally seen. This is a vestige of embryonic structure, and
results from the obliteration of the omphalo-mesenteric or vitelline duct at a

short distance from the cylinder of the intestine.

Fm. 336.

LARGE INTESTINE.

The large intestine (intestinum crassum vel

amplum) five or sis feet and sometimes more in

length, prismoid in form, sacculated and thicker

than the small intestine, tapers gradually from

above downwards, and is divided into, cczcum,

colon, and rectum.

The CcKcum (caput coli) is the blind pouch, or

cul-de-sac, about two inches and a half in length,

situated at the commencement of the large intes-

tine. It is lodged in the right iliac fossa, and

retained in its place by the peritoneum which

passes over its anterior surface ; its posterior sur-

face is connected by loose areolar tissue with the

iliac fascia. Attached to its extremity is the

appevdix vermi/ormis, a long worm-shaped tube,

the rudiment of the lengthened caecum found in

all mammiferous animals except man and the

higher quadrumana. The appendix varies in

length from one to five or six inches ; it is about

equal in diameter to a goose-quill, and is con-

nected with the posterior and left aspect of the

caecum near the extremity of the ileum. It is

usually more or less coiled upon itself, and retained

in that coil by a falciform duplicature of perito-

neum. Its canal is extremely small, and the

orifice by which it opens into the caecum not

unfrequently provided with an incomplete valve.

Occasionally the peritoneum invests the caecum

so completely as to constitute a meso-caecum,

which permits of an unusual degree of movement
in this portion of the intestine, and serves to ex-

plain the occurrence of hernia of the caecum on the right side. The caecum is

the most dilated portion of the large intestine; and is distinguished from the

colon externally by the constriction corresponding with the entrance of the

ileum, and internally by the ileo-caecal or ileo-colic valve.

34

The cecum, showing its appen-

dix, entrance of the ileum, and ileo-

csecal valve. 1. CaecuDi. 2. Com-
mencement of colon 3. Ileum

4. Aperture of entrance of the

ileum into the large intestine.

5, 5. Ileo-caecal valve. 6. Aper-

ture of appendix vermiformis

eseci. 7. Appendix vermiformis.

8, 8. Sacculi of the colon, separa-

ted by valvular septa. 9. Falci-

form frijenum of appendix vermi-

formis.
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The Colon is divided into, ascending, transverse, and descending. The as-

cending colon passes upwards from the right iliac fossa, through the right lum-

bar region, to the under surface of the liver. It then bends inwards, y?ex«?-a

dextra vel hepatica, and crosses the upper part of the umbilical region under the

name of transverse colon; and, on the left si^e, fiexii,ra sinistra vel lienalis,

descends, descending colon, through the left lumbar region to the left iliac fossa,

where it makes a remarkable curve upon itself, which is called the sigmoid

Jiexure, flexura iliaca.

The ascending colon, the most dilated portion of the large intestine, next the

csecum, is retained in position in the abdomen either by the peritoneum passing

simply in front of it or by a narrow meso-colon. It is in relation in front with

the small intestine and abdominal parietes ; behind with the quadratus lumborum
muscle and right kidney ; internally with the small intestine and perpendicular

portion of the duodenum; and by its upper extremity with the under surface of

the liver and gall-bladder.

The transverse colon, the longest portion of the large intestine, forms a curve

across the cavity of the abdomen, the convexity of the curve looking forwards

and sometimes downwards. It is in relation, by its xip-per surface, with the liver,

gall-bladder, stomach, and lower extremity of the spleen; by its loxoer surface,

with the small intestine; by its anterior surface, with the anterior layers of the

great omentum and abdominal parietes; and, by its posterior surface, with the

transverse meso-colon.

The descending colon is smaller in calibre, and situated more deeply than the

ascending colon ; its relations are similar.

The sigmoid jiexure, the narrowest part of the colon, curves upwards and to

the right, then downwards and to the left, and is retained in its place by a meso-

colon. It is in relation, in front, with the small intestine and abdominal pari-

etes; and behind with the iliac fossa.

The Rectum, the termination of the large intestine, seven or eight inches in

length, has received its name, not so much from the direction of its course, as

from the straightness of its form in comparison with the colon. It descends,

from opposite the left sacro-iliac symphysis, in front of the sacrum, forming a

gentle curve to the right side, and then returning to the middle line; opposite

the extremity of the coccyx it curves backwards to terminate in the anus at

about an inch in front of the apex of that bone. The rectum, therefore, forms

a double flexure in its course, the one being directed from side to side, the other

from before backwards. It is smaller in calibre at its upper part than the sig-

moid flexure, but becomes gradually larger as it descends, and its lower ex-

tremity, previously to its termination at the anus, forms a dilatation of consider-

able, but variable magnitude.

With reference to its relations, the rectum is divided into three portions; the

frst, including half its length, extends to about the middle of the sacrum, is

completely surrounded by peritoneum, and connected to the sacrum by means

of the meso-rectum. This portion is in relation, above, with the left sacro-iliao

symphysis; and, below, with the branches of the internal iliac artery, sacral

plexus of nerves and left ureter; one or two convolutions of the small intestine

are interposed between the front of the rectum and the bladder, in the male

;

and between the rectum and the uterus with its appendages, in the female.

The second portio7i, about three inches in length, is closely attached to the sur-

face of the sacrum, and covered by peritoneum only in front; it is in relation

by its lower part with the base of the bladder, vesiculae seminales, and prostate

gland ; and in the female with the vagina. The third portion curves backwards

from opposite the prostate gland and tip of the coccyx to terminate in the anus

;

it is embraced by the levatores ani, and is about one inch and a half in length.

This portion is separated from the membranous part of the urethra by a trian-
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TTilar space ; in the female the triangular space intervenes between the vagina
'

and rectum, and constitutes by its base the perineum.

The Anus is situated at a little more than an inch in front of the extremity

of the coccyx. The integument around it is covered with hairs, and is thrown
into numerous radiated plaits which are obliterated during the passage of fgeces.

The margin of the anus is provided with an abundance of sebiparous glands,

and the epidermis may be seen terminating by a fringed and scalloped border,

at a few lines above the extremity of the opening.

STRUCTURE OP THE INTESTINAL CANAL.

The intestinal canal has four coats:— mncous, submucous or areola?', mus-
cular, and an external coat, which, in the pharynx and oesophagus, is areolo-

Jihrous, and in the abdominal cavity serous, being derived from the peri-

toneum.

Mucous COAT. — The mucous membrane of the mouth is thick, of a pinkish-

red color, semi-transparent, furnished with an abundance of papillae, and rich in

vessels and nerves. It lines the whole interior of the oral cavity, and is closely

adherent to the boundaries of that cavity, in some parts muscle, in others, as

upon the jaws and hard palate, bone. It commences, in front, at the junction

of the red margin with the skin of the lips, is continuous with the lining mem-
brane of the parotid, submaxillary and sublingual ducts, forms the frasna of the

lips, tongue, and epiglottis, lines the follicular glands of the tongue and tonsils,

and is continuous with the mucous membrane of the pharynx.

The mucous membrane of the pharynx is pale in its lower or alimentary part,

but red and thick in its upper or respiratory portion ; the division of the two
parts corresponding with the lower border of the soft palate; the respiratory por-

tion, moreover, is more thickly studded with glands, but is divested of papilla).

The mucous membrane of the pharynx is continuous with the mucous lining of

the Eustachian tubes, nares, mouth, larynx, and oesophagus.

In the oesophagus, the mucous membrane is pale red above and whitish below.

It has but few papilla, is loosely connected with the muscular coat by means of

the submucous coat, and is disposed in Jongitud'mal pliccR.

In the stomach the mucous membrane is soft and loose, thinner at tho cardiac

than at the pyloric end, and of a grayish or reddish-gray color, heightened to a

bright red during digestion. It is redder in infancy than in the adult, and least

red in old age. It is disposed on the surface in plaits or rngcB, which around

the cardiac orifice have a radiated arrangement, take a longitudinal direction in

the body of the organ, and at the pylorus form a circular or spiral fold, which
constitutes with the muscular coat the pyloric valve. The rugse are most nume-
rous and largest at the pyloric end of the stomach.

In the small intestine the mucous membrane is thinner than in the stomach
;

it is smooth in the upper fourth of the duodenxim, but raised into crescentic

folds, valvules conniventes [valvulae Kerkringii], in its lower three-fourths; the

valvulte conniventes being continued throughout the jejunum, and extending as

far as the middle of the ileum. On the posterior and inner side of the descend-

ing portion of the duodenum is a longitudinal ridge or crest, pilica longitudina-

lis, about an inch in length, caused by the oblique passage through the walls

of the intestine, of the ductus communis choledochus ; and at the lower and
most prominent part of this crest is the aperture of termination of that duct and
the ductus pancreaticus. The valvulae conniventes are narrow at their com-
mencement, but quickly become larger, and at the lower part of the duodenum
and upper part of the jejunum, where they.are largest, have a breadth of several

lines. In the lower part of the jejunum and upper part of the ileum they be-

come narrower and more scanty, and are finally lost altogether at about the
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middle of the latter. Eacli fold or valve extends for about one-Lalf or three-

fourths around the cylinder of the intestine; and as they spring from all sidet?

of its circumference, have the appearance of circular septa. The jejunum owes

its considerable thickness to these valves; and as they are small in the upper

half of the ileum, and wanting in its lower half, the thinness of the ileum is due

to their absence.

At the termination of the ileum in the large intestine, the mucous membrane
forms two semilunar folds, strengthened by the muscular coat. The termination

of the ileum is oblique and flattened, and constitutes the division between the

caecum and colon, the two folds of mucous membrane being the ileo-ccecal or

rleo-colic valve (valvula Bauhini). The position of these folds is such that one

belongs to the caecum, the other to the colon, the opening between them being

oblong, and oval, and not inaptly compared to a button-hole ; moreover, the colic

flap somewhat overlaps the csecal flap, and is so disposed in relation to the en-

trance of the ileum, that the contents of the small bowel are necessarily dis-

charged into the caecum. In the ccBcum and colon, the mucous membrane is

smooth, and lines the surfaces of the pliccR sigmoidea which form the bounda-

[Fig. 337.

A VERTICAL SECTION OP THE ANTERIOR PARiETEs OF THE ANUS, with the rectum displayed

80 as to show the relations of the rectal pouches to the surrounding parts, fheir orifices being

marked with bristles. 1, 1. Columns of the rectum. 2, 2. Rudiments of columns. 3, 3.

Internal sphincter. 4,4. External sphincter. 6. Imperfect pouches. 5,5. Radiated folds

of the skin, terminating on the surface of the nates. 7. A bristle in one of the pouches.]

ries of the sacculi of the large intestine. In the rectum, it forms three valvular

folds,' one of which is situated near the commencement of the intestine; the

' Houston, "On the Mucous Membrane of the Rectum." Dublin Hospital Reports,

vol. V.
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second, extending from the side of the tube, is placed opposite tlie middle of the

sacrum; and the third, which is the largest and most constant, projects from the

anterior wall of the bowel opposite the base of the bladder. Besides these folds,

the membrane in the empty state of the intestine is thrown into longitudinal

plaits, somewhat similar to those of the oesophagus ; these have been named the

columns of the rectum. [The intei-vals between these columns, observed as the

ordinary natural condition, by Horner, become closed near the anus, so as to

form small pouches of from two to four lines in depth, the orifices of which pre-

sent upwards. These pouches occasionally become the seat of disease, and,

being enlarged, produce a painful itching.'] The mucou-s membrane of the

rectum is connected to the muscular coat by a loose areolar tissue, as in the

oesophagus.

Structure of Mucous Membrane.—In intimate structure, muco-is mem-
brane is composed of three layers, epithelium, true mucous membrane or orium,
and submucous tissue.

Epithelium^ is analogous to the epidermis in forming a layer of protection

to the structure which it invests; it constitutes the surface of the mucous mem-
brane, and indeed of all the other internal membranes of the body, namely, the

serous and synovial membranes, the heart, the bloodvessels, and lymphatics.

Like the epidermis, also, it is composed of minute cells, generated on the sur-

face of the corium in a soft, transparent, jelly-like substance, filled with small

granules, the blastema, which serves besides the purpose of a matrix in connect-

ing the cells together. The blastema, originally fluid, soon becomes filled with
organic granules ; these granules, congregating together in small masses, consti-

tute the nucleus, or original part of the cell, the separate granules being the

nucleoli. Around the nucleus other granules accumulate and grow, a boundary
membrane is formed about them, and the cell is complete, consisting of its

nucleus with included nucleoli, the cavity of the cell, which is composed of
granules and secondary cells, and the cell-membrane. This process of cell-

formation being in constant operation on all the surfaces of the body, the old

cells of the surface of the epithelium are regularly cast off", while young cells

take their place from below. A section of epithelium would, therefore, like the
epidermis, show cells in successive

stages of formation and growth, namely,

as simple granules, aggregated granules

or nuclei, small cells, and larger and
complete cells.

The cells of epithelium present some
diff"erences of form and arrangement

which have given rise to their division

into four varieties, namely, squamous, Epithelial scales from the mouth;

columnar, spheroidal, and ciliated. the large scale magnified 310 times, exhibits

The Squamous epithelium is so named ^^^ structure of the scale, as consisting of a

from the conversion of its superficial
nucleus with nucleolus in the centre; and

cells into thin, flattened, polyhedral
secondary nucleated cells, forming the body

1 . 1 • 1 xi; • • 1 of the scale. In the other scales, magnifie'l
suuamas or scales, in which the original ,.. ^. .,

, j , ,^
^ 1 n • ? • 155 times, the nucleus and nucleolus ai i

Structure of the cell, together with its ^i^^e seen distinctly : the secondary cells

nucleus, is more or less eff'aced. On the being reduced to the appearance of a few

serous membranes of the cavities of the granules dispersed through the scale.

body and on that of the blood and lymph
vessels, the squamae form a single layer, but on the mucous membrane, as oa

1 [Vide Horner's Special Anat. and Histol., vol. ii., p. 47. Philadelphia, 1851. Also.

Am. Cyclop. Pract. Med. and Surg., vol. ii., 1836. Article Anus.]
2 ['E?:i, upon ; and 9/)X>?, a nipple.]
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Fia. 339.

the skin, there are several superimposed layers; hence the names lamellated,

teaselated, stratified, and pavement epithelium have been given to this variety.

The squamous epithelium is found on the conjunctiva; in the cavity of the

nose near its external apertures; in the mouth, fauces, and lower half of the pha-

rynx; in the oesophagus, where it forms a thick layer, and terminates at the car-

diac orifice of the stomach by a serrated border, ora serrata ; in the vulva,

vagina, cervix uteri, and entrance of the urethra.

The squamae are somewhat larger in

the mouth and fauces than elsewhere

;

in longest diameter they measure be-

tween ;ji^ and gig of an inch; in the

vagina between ^^^ and -^i^- ; and on

the skin gi^. The nucleus, which is

round or oval in shape, and flattened,

measures in scales from th? mouth ^^Lq

of an inch.

The Columnar epithelium (cylinder

epithelium) [conoidal epithelium] con-

sists of cells, which have an elono;ated

MvJ^®*^

Portion of the colpmnar epithelium

from one of the villi of the small intestine.

1. Nucleus of the cell. 2. Membrane of

the cell raised from its contents by the ab-

sorption of water. From the rabbit: after or pyriform shape, their bases being

KoUiker. directed to the free surface, and their

apices to the corium. They are ranged

side by side like columns, and their interstices are filled with a transparent

jelly-like matrix, similar to that which connects the cells of the squamous
epithelium.

Each column contains near its middle a nucleus, which gives it a swollen

appearance, and the nucleus possesses one or more nucleoli ; from the trans-

parency of the column the nucleus may be seen through its base. The columnar

epithelium occurs in the stomach and bowels, urethra, gall-bladder, and ducts

of glands. In the gall-bladder the nucleus is less apparent than in other parts.

Fig. 340. FiQ. 341. Fig. 342.

Columnar epithelium from

the small intestine; after Henle.

Separate columns, showing nu-

cleus and nucleolus.

Appearance of the
surface formed by the

apposition of the bases of

several columns.

Cells op spheroidal

epithelium from the walls

of a hair tube, magnified

155 times.

The Spheroidal epifJielium is composed of cells^ which are spheroidal in

shape, and more or less polyhedral from compression; in other respects they
resemble in structure the cells of the preceding varieties. They are found in

situations where the squamous and columnar epithelium are continuous, and on
that account have been named by Henle transitional epithelium. The sphe-
roidal epithelium also occurs in the excretory passages of the kidney, the
bladder, and in the excretory ducts of the glands which open on the mucous
membrane and skin.

The Ciliated epithelium is characterized by the presence of minute conical

^ibratile filaments (cdia) mounted on the broad ends of the columnar cells, or
apon the free surface of those of the spheroidal kind. The cilia are in constant
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action, and produce a wave-like motion, which carries the secretions in contact

with them towards the outlet of the organ in which thej exist. They are found

FiQ. 343. Fig. 314.

Cells of the columnar ciliated epi-

thelium of the nose, magnified 310 times.

Appearance of the surface formed by

the apposition of the bases of the columnar

ciliated epithelium.

in the nose, and sinuses communicating with the nose; in the nasal duct;

upper or respiratory part of the pharynx; Eustachian tubes; larynx, trachea,

and bronchial tubes ; uterus and Fallopian tubes ; and serous membrane of the

ventricles of the brain.

The epithelium of the mucous membrane of the alimentary canal is, therefore,

squamous in the mouth, guttural part of the pharynx, and oesophagus; and
columnar in the stomach, intestines, and mucous glands. In the upper or nasal

portion of the pharynx the epithelium is columnar and ciliated, as belonging to

the apparatus of the air passages. In the mouth it is thin and continuous at

the outer edge of the lips with the epidermis; in the oesophagus it is thick, and
terminates by an abrupt and serrated border, ora serrata, at the cardiac orifice

of the stomach ; below this point the epithelium is thin and transparent.

The True mucous membrane or Corium is analogous to the corium of the

skin, and is that part of the mucous coat on which its thickness chiefly

depends. In structure it consists of two portions ; of a thin transparent surface-

layer, the limitary membrane (membrana propria; basement membrane), and
an areolo-vascular portion, which constitutes its chief bulk. It is rich in

bloodvessels, and its areolar element varies in quantity in different membranes,
and also in different parts of the same membrane ; thus, it is thick in the oeso-

FiG. 845. Fig. 346.

f
Portion of the mucous membrane op

THE stomach, magnified 75 times. The al-

veoli measured ^^^ of an inch in length, by

^t(f in breadth; the width of the septa

being yso^ of an inch. The smaller alveoli

measured -^^-g of an inch in length, and ^-^(j

in breadth. The trifid or quadrifid division

of a small artery is seen at the bottom of

each alveolus, and in the depressions be-

tween the divisions of the artery, the aper-

tures of the gastric follicles ; two, three, or

four, in each depression.

/.m|
'<^

Portion of the mucous membrane op thi.

large intestine, magnified 75 times. The
alveoli measured 2-gg of an inch in length,

by ^-Ig in breadth ; the septa between the

alveoli measuring -^^^ of an inch in width

The alveoli are less regular in form and

shallower than those of the stomach ; and

in the bottom of each is a gland with a

central excretory aperture. In some of the

larger alveoli there are two glands.

^hagus, thin in the stomach and intestines, and thickest in the bladder and
vagina.
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In the limitary membrane and in that part of the corium immediately beneath

it, the areolar tissue is in its amorphous and undeveloped condition ; the limitary

portion is transparent and structureless, while that immediately beneath it is a

transparent matrix containing nuclei and undeveloped cells. The papillae and

villi are formed of this material, but have also entering into their structure,

smooth muscular fibre and bloodvessels. The smooth muscular fibre forms a

thin layer in the deep portion of the mucous membrane in contact with the sub^

mucous coat, and is more developed in animals than in man. In the alimentary

canal, the surface of the mucous layer presents some diversity of appearance,

having reference to the mode of arrangement of the limitary membrane. Thus
in the stomach it is raised into a delicate network, the minute openings included

within the frame of the network being termed alveoli, and this form of mucous
membrane alveolar. The alveolar mucous membrane is also found in the large

intestine, where the alveoli are smaller and the septa thicker than those of the

stomach; in the vesiculse seminales, where they are larger; and in the gall-

Fio. 317. Fig. 348.

'O/
Portion op the mucous MEjruRANE op

THE SMALL INTESTINE, MAGNIFIED 19 TIMES,

SHOWING CONICAL VILLI. In the hollows

between the villi are seen the apertures of

simple follicles (6); and near the bottom of

the figure is a zone of follicles (a), surround-

ing what has been described as a solitary

gland. These villi measured ^q of an inch

in length, by ^'j in breadth at the base, and
from -j-^j to 755^ of an inch near the

summit.

Portion of the mucous membrane op

THE jejunum, lying between the valvulse

conniventes, magnified 19 times, and show-

ing the lamellated and convoluted form of

villi; the breadth of the lamellae is jiij of

an inch.

bladder, where they are large and

coarse. The alveoli of the stomach

are polyhedral, for the most part

hexagonal in form, and have opening

into their floor the mouths of the

gastric follicles; in the pyloric end

of the stomach, they are oblong in

form, and their walls are rendered uneven by the presence of numerous flat-

tened papillae or villi, plkcB villosce.

In the small intestine, the limitary membrane and subjacent tissue, instead

of forming a raised network, is prolonged into papillae, which are termed villi.

The villi vary in form, some being conical ; others cylindrical, and enlarged at

the extremity; others again triangular or flat and lamellated. They measure in

length about g'^ of an inch, and in thickness taper from gL to j^-- or yip of an

inch, and are so numerous that Krause counted from fifty to ninety within the

limits of a square line in the upper part of the intestine; and lower down from

forty to seventy; the entire number of villi in the small intestine he estimated

at four millions. The villi are situated on every part of the surface of the

membrane, both on the valvulse conniventes and between those folds, and when
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immersed in water they give it the appearance of a fine velvet. There are no
villi in the large intestine.

The rete of the stomach and large intestine and the villi of the small intes-

tine are both highly vascular; and, besides the limitary membrane and sublimi-

tary substance, have entering into their structure capillary and lymphatic ves-

sels. The villi have each a small artery and vein, with an intermediate capillary

plexus; but no nerves have as yet been traced into them. The lymphatic or

lacteal of each villus probably commences, as Henl^ has described, by a single

cgecal vessel. Krause thinks it begins both as a plexus and by several caecal

tubes.

Fig. 349

Areolar coat.— The Suhmxicous or areolar coat (vascular, nervous) is a

moderately thick stratum of areolar tissue which sustains the vessels, nerves,

and glands of the mucous membrane, and connects it to the muscular coat; it

is thin and dense in the oesophagus ; thicker and more distinct in the stomach

;

and thicker than the other coats in the small intestine, where it is loose in tex-

ture, devoid of fat, and easily distended with air, excepting at Peyer's glands,

where it is closely adherent. It is also thicker in the upper part of the small

.intestine than below, and
is one cause of the greater Fig. 350.

thickness of the duodenum
and jejunum; moreover,

it enters into the structure

of the valvulas conni-

ventes.

Glands.— In the cori-

um and in the loose are-

olar tissue of the submu-
cous coat, are situated the

glands of the mucous
membrane. These glands

like those of the mucous
membrane of the mouth,
are of three kinds ; tubu-

lar glands or simple folli-

cles ;/o^//cM^a?* or saccular

glands; and racemose ov

lobulated glands.

The Tubular glands or

simple follicles are minutePBRrENDICULAE SECTION OP

THE STOJfACH, IN THE PYLORIC

REGION ; showing its coats and

the gastric glands; from the

pig : after Kolliker. a. Gas-

tric glands, b. Muscular layer

of the mucous membrane.
c. Submucous coat, in which a

vessel has been divided, d.

Transverse fibres of the mus-

cular coat. e. Longitudinal

fibres of the muscular coat.

/. Serous coat.

A TUBULAR GASTRIC

GLAND, 1. Columnar
epithelium occupying

its upper third. 2. Flex-

uous and twisted deeper

portion, filled with nu-

cleated cells. 3. One
of the nucleated cells.

After Kolliker.

caecal tubuli, closely set

together, and occupying the whole thickness of

the mucous membrane. They are composed of

a membrana propria of limitary membrane, and
lined by a columnar epithelium, which either

invests them throughout as in the simple follicles

of the small and large intestine, the cryptCE. nui-

coscB of Lieberkuhn ; or occupies only the upper
third of their extent, as in the gastric or pepsin-

iferous glands ; the remainder of the tubule being

filled with pale finely granular polygonal nucleated

cells. The tubular glands of the small and large

intestine have the same diameter throughout, while those of the stomach, and
especially those at the pyloric end, are dilated at the extremity, sometimes

flexous and twisted, occasionally bifurcated; and always filled in the deeper



538 MUCOUS GLANDS.

part with nucleated cells. The mucous membrane of the pyloric end of tlie

stomach owes its greater thickness to the large size and considerable number

of these glands. In the small intestine the tubular glands are so numerous as

to give to the surface of the membrane between the villi the appearance of a

sieve, and around the solitary follicular glands, and the follicular glands of

Peyer's patches, they are arranged in circles of six or ten, coronce tuhulorum.

In the large intestine, they are very closely set, and are also somewhat larger

and longer than the tubular glands of the small intestine.

The Follicular or saccular ylunds, called also from the shape of their sac,

lenticular, and vesicular from their structure, resemble the follicular glands of

the tongue already described. They are found in the roof of the pharynx in

considerable numbers, and behind the apertures of the Eustachian tubes;

sparingly in the stomach, lenticular glands ; and more numerously in the small

intestines, where they constitute the glandulae solitarise and Peyer's glands;

and in the large intestine, where they are termed solitary glands. In structure

the follicular gland is a closed follicle, sacculus, or vesicle, globular or lenticular

in shape, composed of a thick and moderately strong coat of nucleated areolar

tissue, and containing in its interior a soft grayish pulp, consisting of nucleated

cells, cell-nuclei, and a small quantity of fluid; to which may be added., the

probable existence of a plexus of fine capillary vessels; a structure, in fact, very

closely resembling that of a lymphatic gland. These sacculi are imbedded in

the substance of the mucous membrane, by which they are surrounded on all

sides, and they form a prominence on the surface, which in the small intestine

is studded with villi, and surrounded by a zone of simple follicles.

The fflandidcs solitarice., under the name of lenticular glands, are more com-

monly found in the stomach of children than the adult; and in the small intes-

tine are also most frequent in children. They are met with in every part of

the cylinder of the bowel, sometimes singly and sometimes in groups, and more

Fig. 351. Fig. 352.

Solitary gland from the colon of a
CHILD, as shown in a section of the intes-

tine, a. Tubular glands. /. Depression

on the surface of the membrane correspond-

ing with the central prominence of the

gland, g. The gland, h. Muscular layer

of the raucous coat, c. Submucous coat.

d. Muscular coat. e. Serous coat. After

KoUiker.

Prominence of the mucous membrane
of the large intestine, produced by a

SOLITARY GLAND, magnified 19 times. The

alveoli are deep and large, measuring y ^ .

of an inch by ^4jr. and the septa narrow,

-g^l,-. The alveoli within the crater are

smaller and the septa thicker. In the floor

there is a vascular network, and the open-

ings of simple follicles.

numerously in the jejunum than in the ileum. In the large intestine, they art-

grouped closely together in the appendix vermiformis, and are abundant in the
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caecum and rectum, but less numerous in the colon ; tliey are larger in the large

than in the small intestine.

The glandid(Z aijmhiafcB (aggres:at?e; Peyer's glands) are oval and oblong

patches of lighter color than the surrounding mucous membrane, and situated in

the ileum and lower part of the jejunum, but principally at the lower part of the

former, where they are larger than above. They are found in that portion of

the intestine which is opposite the attachment of the mesentery, and vary in

size from half an inch to several inches in length, and from a quarter to half an

inch in breadth. To the naked eye they have the appearance of pale disks

pierced with numerous small irregular fissures ; but, under the microscope, they

are found to be composed of a reticular and alveolar structure. The relUvIar

structure, forming the septa between the alveoli, measures between j|^ and -^^

of an inch in breadth; it is highly vascular, and presents on its surface the

numerous small angulaT and oval openings of shallow pits. The alveoli are

quadrangular and oblong in form, and measure in longest diameter about J^ of

an inch. Their floor is somewhat raised in the centre by a vascular network,

and in the foveolae formed by the radiating branches of this vascular network

Fig. 353. Fig. 354.

Portion of one of Peyer's glands, magnified 19

limes. The alveoli are deep ; measuring _i^ by ^L of

an inch (a smaller one measured ^'^ by -U) ; and the

septa between the alveoli measured from j\^ to ^U

of an inch. A vascular network and the openings

of numerous simple follicles are seen in the floor of

the alveoli; and the septa are marked by numerous

circular and elongated sulci.

\ 1

1

Section of the lower part op
THE ILEUM of the CALF, THROUGH
A Peyer's gland; after Kolli-are the openings of numerous simple follicles.

The alveoli are considerably less vascular than ker. l. Villi. 2. Tubular glands

the reticular structure ; and immediately beneath or Lieberkiihn's follicles. 3. Mus-

their floor are the closed vesicles or sacculi which ^"'^'' stratum of the mucous

constitute the essential part of the ^land. There membrane. 4. Sacculi of Peyer's

are commonly twenty or thirty of these sacculi in ^^T^'
^- ^''^ P"""']"" '^ *^«

1,1- "^ •'

r-p, . ^ submucous coat. 6. Circular
each patch, in some as many as nity or sixty: i„„^„ „f *! ,^ . ^

'' J J ' layer ot the muscular coat.
they are imbedded in the mucous membrane and 7. Longitudinal layer of the mus-
submucous tissue, and are bounded externally by cular coat. 8. Serous coat,

the muscular coat of the intestine
;
generally

producing a prominence on the exterior of the intestine. Peyer's glands are

richly supplied with capillary vessels and lymphatics, which form a plexus
around the sacculi, the lymphatics, or rather lacteals, being probably associated

with them in function.

The Racemose or lohulated glands are small yellowish and flattened glands,

each surrounded by a small capsule of areolar tissue, and situated in the sub-
mucous coat of the alimentary canal. They are identical in structure with the
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Fig. 355.

racemose glands of the mouth (page 524, figs. 332, 333), and open on the surface

of the mucous membrane by means of an excretory duct. They arc met with

abundantly in the upper part of the pharynx and posterior surface of the soft

palate, and around the apertures of the Eustachian tubes, and measure from one-

third of a line to a line in diameter. In the oesophagus they are isolated and
smaller, and, with the exception of the duodenum, are wanting in the rest of the

intestinal canal, namely, the stomach, small intestine, and large intestine. In the

duodenum, however, they are very numerous, extending from the pylorus,

where they are most abundant, to the entrance of the ductus communis chole-

dochus. Von Brunn compared them to a second pancreas, and after him they

have been named Brunner's glands or duodenal glands. They are situated in

the submucous coat of the intestine, immediately beneath the mucous mem-
brane, and each gland is inclosed in a separate capsule of areolar tissue. Their

average size is a quarter to half a line, and they secrete a clear alkaline mucus,

in which no formed elements, such as cells or nuclei, are present. They take

no part in digestion.

Besides the above, which are the usually recognised racemose glands of the

intestine, I have found others in the small intestine and large intestine, which
have hitherto apparently escaped observation. The glands in question are dis-

tinctly racemose, have an excretory duct, and are placed so near the surface of

the mucous membrane as to be seen distinctly through it ; moreover the thin

layer of mucous membrane which immediately covers them is non-vascular, or

t any rate remained uninjected in the highly-injected preparations on which
my observations were made. In the large intestine

these glands, which I have termed muciparous,

occupy the areae of the reticular surface of the

mucous membrane (fig. 346), and in the small in-

testine they are found in patches, in which a similar

reticular structure prevails.

The niucip)arous glands of the large intestine

occupy the alveoli of the mucous membrane, and
constitute the floor of those cavities. They are

white, semi-transparent, obscurely lobulated, and
provided with an excretory aperture. Commonly,
each alveolus has its separate gland ; but occasionally,

and especially where the alveolus is longer than

usual, there may be two glands and two excretory

apertures. The gland fills the alveolus, rising

almost to the level of its brim, and thereby render-

ing the cavity of the alveolus shallow; the excretory

aperture is surrounded by a protuberant lip.

The muciparous glands of the small intestine

seem to exist chiefly in the lamellatod mucous mem-
brane, and especially on the valvulae conniventes,

where they appear to take the place of simple folli-

cles. They occur in patches as large as a lentil, but

perfectly flat and identical in structure with the

mucous membrane of the large intestine, consisting

of a reticular framework and alveoli. The septa,

somewhat thicker than those of the large intestine,

measure about ^^^ of an inch in breadth, and con-

tain from two to four rows of minute capillaries,

which form a plexus with close meshes. The alveoli

are polygonal, for the most part hexagonal in form, and somewhat larger thap

those of the large intestine, measuring between -gi^ and ^^^ of an inch in

longest diameter. Each contains a muciparous gland, which forms its floor,

Portion of the free Bon-

DER OF ONE OP THE VALVULE
CONNIVENTES OP THE JEJUNUM,

magnified 19 times, showing

AN ALVEOLAR AND GLANDULAR
STRUCTURE. The mode of tran-

sition of the lamellated into

the alveolar structure is seen.

The alveoli measured o^-^ of an

inch by 3oo> being as large as

those of the stomach, and

somewhat larger than those of

the large intestine ; the septa

measured between ^g-^j and

4^0^ of an inch in width ; the

alveoli were shallow, and con-

tained in their floor a mucous

gland with an excretory open-

ing.
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Fig. 356.

and the gland is furnished with a central excretory openins;. Around the cir-

cumference of the glandular patch the reticular structure is imperceptibly lost

in the lamellated villi of the mucous membrane.

Vessels.—The distribution of the finer arterial ves-

sels and capillaries in the mucous membrane of the

intestinal canal, in relation to the glands, is worthy

of attention. The small arteries divide into fine

capillaries in the submucous coatj these fine capilla-

ries enter the spaces between the tubular glands, and

form by their communications a plexus around the

glands, in their course to the surface. Having
reached the surface of the mucous membrane, the

capillaries become increased in size, and form a hori-

zontal plexus around the apertures of the glands,

and these larger capillaries taking a retrograde course,

unite to form small venous trunks, by which the

blood is returned to the venous circulation. Hence
the glands are provided for their secreting function

with fine capillaries, while the capillaries which con-

tribute to the nutrition and secretion of the surface

of the mucous membrane are of a coarser kind.

Circulation IN THE mucous
MEMBRANE OF THE INTESTINE

;

after Kolliker. a. Artery.

d. Fine capillary network,

proceeding from the artery

and surrounding the tubular

glands, b. Superficial capil-

lary network around the

mouths of the tubular glands.

c. Vein formed by the union

of capillaries returning the

blood of the superficial capil-

lary network.

Muscular coat. — The muscular coat of the

pharynx consists of five pairs of muscles, which
have been already described. The muscular coat of

the rest of the alimentary canal is composed of two
planes of fibres, external or longitudinal, and internal

or circular.

The (Esophagus is very muscular; its longitudinal

fibres commence by three fasciculi, two lateral, which
are continuous with the inferior constrictor, and one

anterior which is attached to the vertical ridge of

the cricoid cartilage. The circular fibres are

attached superiorly to the cricoid cartilage; they

are transverse in their arrangement above and below,

but spiral in the middle of the oesophagus. Below,

both sets of fibres are continued upon the stomach.

In addition to the proper muscular fibres of the oesophagus, Hyrtl has de-

scribed two special muscles in connexion with this tube, broncho-oesophao'eal

and pleuro-oesophageal. The Bronclio-msopliageal muscle arises as a broad fas-

ciculus from the posterior surface of the left bronchus, and is lost, after a course

of two or three inches in length, among the longitudinal fibres of the left side

of the oesophagus. The Pleuro-oesophageal muscle arises from the left wall of

the posterior mediastinum, behind the commencement of the descending aorta,

and curves around that vessel to mingle its fibres with the longitudinal fibres

,of the oesophagus.

On the Stomach, the longitudinal fibres, descending from the oesophagus,

spread out in a radiated manner around the cardiac orifice and great end of the

organ, and take their course towards the lesser end; they are most apparent
along the lesser curve. The circular fihres are most abundant at the lesser end,
and at the pylorus are aggregated into a thick circular ring, which, with the

spiral fold of mucous membrane found in that situation, constitutes the pyloric
valve. At the great end of the stomach a new order of fibres is introduced,

having for their object to strengthen and compress that extremity of the organ.

They arc directed more or less horizontally from the great end towards the
lesser end, and are generally lost upon the sides of the stomach at about ita
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middle; these are the ohlique fibre?,. They are the most internal of the three

layers, and most numerous at the upper part of the cul-de-sac, near the cardiac

orifice.

In the Small intestine, the muscular coat is thicker in the duodenum and

jejunum than in the ileum; the longitudinal fibres are most numerous along

the free border of the intestine; and the circular fibres are more or less oblique

in direction. At the terminatian of the ileum, the circular fibres are continued

into the two folds of the ileo-C£ecal valve, while the longitudinal fibres pass on-

wards to the large intestine.

In the Large intestine, the longitudinal fibres commence at the appendix

vermiformis, and are collected into three bands, anterior, broad ; and twu poste-

rior and narrower bands. These bands, the ligamenta coli, are nearly one-half

shorter than the intestine, and serve to maintain the sacculated structure of the

caecum and colon. In the descending colon the posterior bands usually unite

and form a single band. From this point the bands are continued downwards
upon the sigmoid flexure to the rectum, around which they spread out and

form a thick and very muscular longitudinal layer. The circular fibres in the

caecum and colon are thin ; in the rectum they are thicker, and near its lower

extremity are aggregated into the thick muscular band which is known as the

internal sphincter ani. Between the latter and the mucous membrane are

several narrow fasciculi of longitudinal muscular fibres, somewhat more than an

inch in length, which have been described by Horner of Philadelphia.

[Horner states that the longitudinal fibres, having reached the lower edge of

the internal sphincter, curve under this margin, between it and the external

sphincter, and then ascend for an inch or two in contact with the areolar sub-

stratum of the mucous membrane, into which they are inserted by fasciculi,

which form the body of the columns of the rectum; many of the fibres, how-

ever, terminating between the fasciculi of the circular fibres.']

[Fig. 357.

A VERTICAL SECTION" OP THE PAEIETES OF THE

ANUS, passing through the middle line of one

of the columns of the rectum, and the neigh-

boring parts. 1. The internal sphincter, with

its arched fibres transversely divided. 2, 2. The

plane of arched fibres of the muscular coat,

similarly divided, 3. The point of greatest

contraction of the internal sphincter. 4. The

external sphincter. 5. The point of greatest

contraction of the same muscle. 6. The plane

of longitudinal fibres of the muscular coat, lon-

gitudinally divided, i. Some of these fibres

terminating in the internal sphincter. 7. Others

terminating in the external sphincter. 8. The

remaining longitudinal fibres, collected into a

semi-tendinous fasciculus, passing over the

lower margin of the internal sphincter, to be

reverted upwards within the duplicature of the

column. 9. These reverted fibres again be-

coming muscular, and terminating in the mu-

cous coat. 10. The mucous coat. 11. A bristle

in one of the pouches.]

The muscular fibres of the alimentary canal are of the smooth kind, excepting

at the commencement and termination, where they are striated ; the striated

fibres form the chief bulk of the muscular coat of the oesophagus, as far as the

1 [Vide Horner's Special Anat. and Histol., vol. ii., p. 46. Philadelphia, 1851. Also

Am. Cyc. Pract. Med. and Surg., vol. ii., Philad., 1836. Article Anus.]
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thorax, they then become smooth, first in the circular and then in the longitu-

dinal layer. In the lower fourth, the smooth muscular fibres predominate, but

a few isolated striated fibres are met with as low down as the cardia. In the

lower part of the rectum, the striated fibres again make their appearance, and

increase in numbers to its extremity.

Serous coat.—The pharynx and oesophagus have no covering of serous

membrane, but in its place a strong fibrous membrane composed of areolar tissue

and elastic fibres. The alimentary canal within the abdomen has a serous layer,

derived from the peritoneum.

The stomach is completely surrounded by peritoneum, excepting along the

line of attachment of the great and lesser omentum. The first or oblique por-

tion of the duodenum is also completely included by the serous membrane, with

the exception of the points of attachment of the omenta. The descending por-

tion has only a partial covering on its anterior surface, derived from the right

meso-colon. The transverse portion is also behind the peritoneum, being situ-

ated between the two layers of the transverse meso-colon, and has but a partial

covering. The rest of the small intestine is completely invested by it, excepting

along the concave border, margo-mesenterialis, to which the mesentery is

attached. The ccecum is more or less invested by the peritoneum, the more

frequent disposition being that in which the intestine is surrounded for three-

fourths only of its circumference. The ascending and descending colon are

covered by the serous membrane only in front. The transverse colon is invested

completely, with the exception of the lines of attachment of the greater omen-

tum and transverse meso-colon. And the sigmoid flexure is entirely sur-

rounded, with the exception of the part corresponding with the junction of the

left meso-colon. The upper third of the rectum is completely inclosed by the

peritoneum ; the middle third has an anterior covering only, and the inferior

third none whatsoever.

Vessels and Nerves.— The Arteries of the alimentary canal, as they supply

the tube from above downwards, are the pterygo-palatine, ascending pharyngeal,

superior thyroid, and inferior thyroid, in the neck ; oesophageal in the thorax
j

gastric, hepatic, splenic, superior and inferior mesenteric, in the abdomen ; and

inferior mesenteric, internal iliac, and internal pudic, in the pelvis. The veins

from the abdominal alimentary canal unite to form the vena portae. The lym-

phatics and lacteals open into the thoracic duct.

The Nerves of the pharynx and oesophagus are derived from the glosso-

pharyngeal, pneumogastric, and sympathetic. The nerves of the stomach are

the pneumogastric, and sympathetic branches from the solar plexus ; and those

of the intestinal canal are the superior and inferior mesenteric and hypogastric

plexuses. The extremity of the rectum is supplied by the inferior sacral nerves

from the spinal cord.

THE LIVER

The liver is a conglomerate gland of large size, appended to the alimentary

canal, and performing the double office of separating impurities from the venous
• blood of the chylopoietic viscera previously to its return into the general venous

circulation, and of secreting a fluid necessary to chylification, the bile. It is

the largest organ in the body, weighing about four pounds, and measuring

through its longest diameter about twelve inches. It is situated in the right

hypochondriac region, and extends across the epigastrium into the left hypo-

chondrium, frequently reaching, by its left extremity, the upper end of the

spleen. It is placed obliquely in the abdomen ; its convex surface looking up-

wards and forwards, the concave downwards and backwards. The anterior

border is sharp and free, and marked by a deep notch, and the posterior rounded
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and broad. It is in relation, superiorly and posteriorly, with the diaphragm

;

inferiorly with the stomach, ascending portion of the duodenum, transverse

colon, right supra-renal capsule, and right kidney; and corresponds, by its free

border, with the lower margin of the ribs.

Ligaments.—The liver is retained in its place by five ligaments, four of which

are duplicatures of the peritoneum, situated on the convex surface of the organ
;

the fifth is a fibrous cord which passes through a fossa in its under surface, from

the umbilicus to the inferior vena cava. They are the

—

Longitudinal,

Two lateral

Coronary,

Round,

The Longitudinal ligament (broad, ligamentum suspensorium hepatis) is an

antero-posterior fold of peritoneum, extending from the notch in the anterior

margin of the liver to its posterior border. Between its two layers, in the ante-

rior and free margin, is the round ligament.

The Lateral ligaments are formed by the two layers of peritoneum, which

pass from the under surface of the diaphragm to the posterior border of the

liver ; they correspond with its lateral lobes.

The Coronary ligament is formed by the separation of the two layers forming

the lateral ligaments near their point of convergence. The posterior layer is

continued unbroken from one lateral ligament to the other ; but the anterior

quits the posterior at each side, and is continuous with the corresponding layer

of the longitudinal ligament. In this way a large oval surface on the posterior

border of the liver is left uncovered by peritoneum, and is connected to the

diaphragm by areolar tissue. This space is formed principally by the right

Fig. 358.

Upper sprface of the
LIVER. 1. Right lobe. 2. Left

lobe. 3. Anterior or free border.

4. Posterior or rounded border.

5, Broad ligament. 6. Round
ligament. 7, 7. The two lateral

ligaments. 8. The space left

uncovered by the peritoneum,

and surrounded by the coronary

ligament. 9. Inferior vena cava.

10. Point of the lobus Spiuelii.

3. Fundus of the gall-bladder

seen projecting beyond the an-

terior border of the right lobe.

lateral ligament, and is pierced near its left extremity by the inferior vena cava,

previously to the passage of that vessel through the tendinous opening in the

diaphragm.

The Round ligament is a fibrous cord resulting from the obliteration of the

umbilical vein, and situated between the two layers of peritoneum in the anterior

border of the longitudinal ligament. It may be traced from the umbilicus

through the longitudinal fossa of the under surface of the liver to the inferior

vena cava, to which it is connected.

FosscB.—The under surface of the liver is marked by five fossae [or fissures],

which divide its surface into five compartments or lobes, two principal and

*.hree minor lobes ; they are the—
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FosscR. Lohcs.

Longitudinal fossa, Right lobe,

Foss^a for the ductus veuosus, Left lobe.

Transverse fossa, Lobus quadratus,

Fossa for the gall bladder, Lobus Spigelii,

Fossa for the vena cava. Lobus caudatus.

'Yh.Q. Longitudinal fossa or fissure {?, 2i diQQ^ groove running from the notch,

iiicisura itmbilii-alis, in the anterior margin of the liver, to the posterior border

of the organ. At about one-third from its posterior extremity it is joined by a

short but deep fossa, the transverse, which meets it transversely from the under
part of the right lobe.

The longitudinal fossa in front of this junction lodges the fibrous cord of the
umbilical vein, and is generally crossed by a band of hepatic substance called

the p(jns hepatls.

The Fossa for the ductus venosvs is the shorter portion of the longitudinal

fossa, extending from the junctional tei-niination of the transverse fossa to the

posterior border of the liver, and containing a small fibrous cord, the remains
of the ductus venosus. This fossa is therefore but a part of the longitudinal

fossa.

The Transverse fossa is the short and deep fossa, about two inches in length,

through which the hepatic ducts quit and the hepatic artery and portal vein

enter the liver. Hence this fossa was considered by the older anatomists as the

gate of the Yivev, po7-ta hepatis ; and the large vein entering the organ at this

point, the portal vein. At their entrance into the transverse fossa the branches
of the hepatic duct are the most anterior, next those of the artery, and most
posteriorly the portal vein.

The Fossa for the yall-hladder is a shallow depression extending forwards,

parallel with the longitudinal fossa, from the right extremity of the transverse

fossa to the free border of the liver, where it frequently forms a notch, incisura

vesicalis.

The Fossa for the vena cava is a deep and short fissure, occasionally a circu-

lar tunnel, which proceeds from a little behind the right extremity of the trans-

verse fossa to the posterior border of the liver, and lodges the inferior vena
cava.

These five fossae taken collectively resemble an inverted \( , the base corres-

ponding with the free margin of the liver, and the apex with its posterior

border. Viewing them in this way, the two anterior branches represent the
longitudinal fossa on the left, and the fossa for the gall-bladder on the right

side ; the two posterior, the fossa for the ductus venosus on the left, and the
fossa for the vena cava on the right; and the connecting bar, the transverse

fossa.

Lobes.—The rir/Jit lobe is four or six times larger than the left, frorti which it

is separated, on the concave surface, by the longitudinal fossa, and, on the con-
vex, by the longitudinal ligament. It is marked on its under surface by the
transverse fossa, and by the fossae for the gall-bladder and vena cava; and pre-

sents three depressions, one, in front, for the curve of the ascending colon,

imp)ressio colica, and two behind, for the right supra-renal capsule and kidney,
impressio renalis. Not unfrequently several small irregular fissures, rimee ccrccr,

are found on the under surface of this lobe.

The Left lobe is small and flattened, convex on its upper surface and concavu
below, where it lies in contact with the anterior surface of the stomach. It is

sometimes in contact by its extremity with the upper end of the spleen, and is

in relation, by its posterior border, with the cardiac orifice of the stomach and
left pneumogastric nerve.

35
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Fig. 359.

Under surface of thk liver. 1. Right lobe. 2. Left lobe. 3. Lobus quadratua.

4. Lobus Spigelii. 5. Lobus caudatus ; the fissure in front of 5, and running parallel with

the gall-bladder is a riina cteca. 6. Longitudinal fossa; the figure is placed on the rounded

cord, the remains of the umbilical vein. 7. Pons hepatis. 8. Fossa of the ductus venosus
;

the obliterated cord of the ductus is seen passing backwards to be attached to the coats of

the inferior vena cava (9). 10. Gall-bladder lodged in its fossa. 11. Transverse fossa, con-

taining, from before backwards, hepatic duct, hepatic artery, and portal vein. 12. Vena cava,

13. Depression corresponding with the curve of the colon. 14. Double depression produced

by the right kidney and its supra-renal capsule. 15. Rough surface on the posterior border

of the liver left uncovered by peritoneum ; the cut edge of the peritoneum surrounding this

surface forms part of the coronary ligament. 16. Notch on the anterior border, separating

the two lobes. 17. Incisura vertebralis or notch on the posterior border, corresponding with

the vertebral column.

The Lolms quadrafua is a quadrilateral lobe situated on the under surface of

the right lobe; it is bounded, in front, by the free border of the liver; behind,

by the transverse fossa; to the right, by the gall-bladder; and to the left, by

the longitudinal fossa.

The Lobus Spigelii^ is a small triangular lobe, also situated on the under sur-

face of the right lobe : it is bounded, in front, by the transverse fossa; and,OTi

the sides, by the fossae for the ductus venosus and vena cava.

The Lobus caudatus is a small tail-like appendage of the lobus Spigelii, from
which it runs outwards like a crest into the right lobe, and serves to separate

the right extremity of the transverse fossa from the commencement of the fossa

for the vena cava. In some persons this lobe is well marked, in others it is

small and ill-defined.

Reverting to the comparison of the fossae with an inverted V » i* '^i^ ^^ ob-

served, that the quadrilateral interval, in front of the transverse bar, represents

the lobus quadratus ; the triangular space behind the bar, the lobus Spig-elii

;

and the apex of the letter, the point of union between the inferior vena cava and
the obliterated cord of the ductus venosus.

Vessels and Nerves.— The vessels entering into the structure of the liver are

also_/j«;e in number; they are the—
Hepatic artery,

Portal vein.

Hepatic veins,

Hepatic ducts,

Lymphatics.

The Hepatic artery, Portal vein, and Hepatic duct, enter the liver at the

transverse fossa, and ramify through portal canals to every part of the organ; so

1 Adrian Spigel, a Belgian physician. Professor at Padua after Casserius in 1616. He
assigned considerable importance to this little lobe, but it had been described by Sylvias
"•jll sixty years before his time.
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that their general direction is from below upwards, and from the centre towards

f,he circumference.

The Hepatic veins commence at tlie circumference, and proceed from before

backwards, to open into the vena cava at the posterior border of the liver.

Hence the branches of the two veins cross each other in their course.

The portal vein, hepatic arter}-, and hepatic duct are moreover enveloped in a

loose areolar tissue, the capsule of Glisson, which permits them to contract upon

themselves when emptied of their contents j the hepatic veins, on the contrary,

are closely adherent by their parietes to the surface of the canals in which they

run, and are unable to contract. By these characters the anatomist is enabled,

in anv section of the liver, to distinguish at once the most minute branch of the

portal vein from an hepatic vein ; the former will be found more or less col-

lapsed, and always accompanied by an artery and duct, and the latter widely

open and solitary.

The Lymphatics of the liver are described in the Chapter dedicated to those

vessels.

The Nerves of the liver are derived from the spinal and sympathetic system ;

the former proceed from the right phrenic and right pneumogastric nerve, the

latter from the hepatic plexus.

Structure and 3Imute Anatomy of the Liver.

The Liver is composed of lohnles, of a connecting medium called Glisson's

capsule, of the ramifications of the portal vein, hepatic duct, hepatic artery,

hepatic veins, li/niphatics, and nerves, and is inclosed and retained in its situa-

tion by the peritoneum.

Fig. 361.

.Lobules op the liver. The lobules as

they are seen on the surface of the liver,

or -when divided transversely, 1. Intra-

lobular vein in the centre of each lobule.

2. Interlobular fissure. 3. Interlobular

space.

Longitudinal section op two lobules.

1. A superficial lobule, terminating ab-

ruptly, and resembling a section at its ex-

tremity. 2. A deep lobule, showing the

foliated appearance of its section. 3. In-

tralobular vein, with its converging ve-

nules ; the vein terminates in a sublobular

vein. 4. External, or capsular surface of

the lobule.

The Lobules are small granular bodies of about the size of a millet seed, jf

irregular form, and presenting a number of rounded prominences on their sur

face. When divided longitudinally, they have a foliated appearance, and trans

versely, a polygonal outline, with sharp or rounded angles, according to the

smaller or greater quantity of Glissou's capsule contained in the liver. Each
lobule is divided on its exterior into a base and a capsular surface. The base

corresponds with one extremity of the lobule, is flattened, and rests on an hepatic

vein, which is thence named sublobular. The capsular surface includes the

rest of the periphery of the lobule, and has received its designation from being

inclosed in an areolar capsule derived from the capsule of Glisson. In the centre

of each lobule is a small vein, the intralobular, which is formed by the conver-

gence of six or eight minute venules from the rounded prominences of the peri-
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Hepatic cells of mas; after Kcilliker.

more normnl cells, b. AVith pigment.

fat. Magnified 400 diameters.

n. The

^ With

phery. The intralobular vein thus constituted takes its course through the

centre of the longitudinal axis of the lobule, pierces the middle of its base, and

opens into the sublobular vein. The periphery of the lobule, with the exception

of its base, which is always closely attached to a sublobular vein, is connected by

means of its areolar capsule, with the capsular surface of surrounding lobules.

The interval between the lobules is the mU^rloluIar Jissure, and the angular

interstices formed by the apposition of several lobules are the interlobular

spaces.

Fig. 362. The lobules of the centre of

^ the liver are angular, and some-

what smaller than those of the

surface, from the greater com-

pression to which they are submit-

ted. The superficial lobules are

incomplete, and give to the sur-

face of the organ the appearance

of a transverse section.

In ultimate structure, the lo-

bule is composed of hepatic cells

or corpuscles, and a vascular

plexus, which receives its blood

exteriorly from an interlobular

branch of the portal vein and
transmits it internally to the in-

tralobular vein, the radicle of the

hepatic vein; no ducts are found in the lobule; these latter, with the branches

of the hepatic artery, being situated in the intervals of the lobules or interlobu-

lar fissures. The hepatic cells or

Fig. 363. corpuscles are nucleolo-nucleated

cells, of a polyhedral figure, mea-

suring about jq'oo °-^ ^^ ^""^^ ^^

diameter, and of a pale amber
color. They are composed of a

thin proper membrane, inclosing

granular, semi-fluid contents,

which are yellowish in color, and
the essential constituents of the

1 bile ; moreover, there are often

^ found within the hepatic cell, be-

sides the nucleus, a greater or

b less number of brownish-yellow

pigment granules, and one or

more globules of fat. The hepa-

tic cells are arranged in the form
of a network, the meshes of the

network corresponding with the

vascular plexus, and the columns

or solid portions of the netwoi*

constituting the secretory portion

of the gland. The lobules are,

therefore, composed of cells and
capillary vessels, closely applied

to each other, and the secretion of bile is effected by the exudation of the fluid

elements of the bile from the vessels into the cells. The biliary ducts originate

'K caecal extremities among the hepatic cells of the exterior of the lobule, and

Ariiangement of the hepatic cells in a cell
NETWORK, and the mode of origin of the hepatic

dticts ; after Kolliker. ct, a. Hepatic ducts, com-
iiieneing by csecal extremities, and formed by
epithelial cells without limitary membrane, b.b.

He[iatic cells, disposed in solid columns, c, c.

Vascular spaces occupied by the capillary plexus.
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the uest i?tep in the process of secretion is the transmission of the bile from the

hepatic cells to the biliary ducts.

Glisson's capsule is the areolar tissue which envelops the hepatic artery, portal

vein, and hepatic duct, during their passage through the transverse fossa, and
which continues to surround them to the interlobular fissures. It connects all

the lobules together, and constitutes the proper capsule of the entire organ.

Glisson's capsule " is to the liver what the pia mater is to the brain ; it is a

cellulo-vascular membrane, in which the vessels divide and subdivide to an

extreme degree of minuteness ; which lines the portal canals, forming sheaths

for the larger vessels contained in them, and a web in which the smaller vessels

ramity;" ' and which enters the interlobular fissures. Hence arises a division

of the capsule into two portions, vaginal and interlobular.

The vaginal portion is that which invests the hepatic artery, hepatic duct,

and portal vein, in the portal canals; in the large canals it completely surrounds

these vessels, but in the smaller is situated only on that side which is occupied

by the artery and duct; while the interlobular portion occupies the interlobular

fissures and spaces.

The Purtal vein, entering the liver at the transverse fossa, ramifies through

its structure in canals, which resemble, by their surfaces, the external superficies

of the liver, and are formed by the capsular surface of the lobules. These are

the portal canals, and contain, besides the portal vein with its ramifications, the

artery and duct with their branches.

In the larger canals, the vessels are separated from the parietes by a web of

Grlisson's capsule ; but in the smaller, the portal vein is in contact with the sur-

face of the canal for about two-thirds of its cylinder, the opposite third being in

relation with the artery and duct and their investing capsule. If, therefore,

the portal vein were laid open by a longitudinal incision in one of these smaller

canals, the coats being transparent, the outline of the lobules, bounded by their

interlobular fissures, would be as distinctly seen as on the external surface of the

liver, and the smaller venous branches would be observed entering the inter-

lobular spaces.

The branches of the portal vein are, vaginal, interlobular, and lobular. The
vaginal branches are those which, being given off in the portal canals, have to

pass through the sheath (vagina) of Glisson's capsule, previously to entering

the interlobular spaces. In this course they form an intricate plexus, vaginal

plexus, in the capsule of Glisson, and this plexus surrounds the vessels, as does

the capsule in the larger canals, and occupies the capsular side only in the

smaller canals. The interlobular branches are given off from the vaginal portal

plexus where it exists, and directly from the portal veins, in that part of the

smaller canals where the coats of the vein are in contact with the walls of the

canal. They then enter the interlobular spaces and divide into branches, which

cover with their ramifications every part of the surface of the lobules, with the

exception of their bases and those extremities of the superficial lobules which

appear on the surfaces of the liver. The lobular branches are derived from the

interlobular veins; they form a plexus within each lobule, and converge from

the circumference towards the centre, where they terminate in the minute

radicles of the intralobular vein. " This plexus, interposed between th^ inter-

lobular portal veins and the intralobular hepatic vein, constitutes the venous

part of the lobule, and may be called the lobular venous plexus." The regular

islets of the substance of the lobules, seen between the meshes of this plexus by

means of the microscope, are the acini of Malpighi, and are the network of

hepatic cells.

The portal vein returns the venous blood from the chylopoietic viscera, to be

1 "The Anatomy and Physiology of the Liver," by Kiernan, " Phil. Trans.," 1833, from

which this and the other paragraphs within inverted commas, on the structure of the liver,

ure quoted.
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circulated through the lobules j it also receives the blood which results from th*"'

distribution of the hepatic artery.

The Hepatic duct, entering the liver at the transverse fossa, divides into

branches, which ramify through the portal canals, with the portal vein and

hepatic artery, to terminate in the interlobular fissures; its branches are, vaginal

and interlobular.

The vaginal branches ramify through the capsule of Grlisson, and form a

vaginal hiliai-y plexus, which, like the vaginal portal plexus, surrounds the

[Fig. 364. [Fig. 365.

U,
^r

^4

Diagram showing the aurangement

of the two principal systems of blood-

VESSELS within and between the lobules.

(Kiernan.) 2, 2. Interlobular branches

of portal vein, forming the lobular venous

plexus, connecting the portal veins (2,2)

with the intralobular vein (1) in the

centre, which is the commencing branch

of the hepatic vein.]

Horizontal section of two superficial

lobules, showing the interlobular plexus
OF BILIARY DUCTS : (Kiernan). 1, 1. Intra-

lobular veins; 2, 2, Trunks of biliary ducts.

3. Interlobular tissue; 4, 4. Parenchyma of

the lobules.]

vessels in the large canals, but is defi-

cient on that side of the smaller canals

against which the duct is placed. The
interlohulnr hrancJies proceed from the

vaginal biliary plexus, where, it exists,

and directly from the hepatic duct on

that side of the smaller canals against

which the duct is placed. They enter the interlobular spaces, and ramify

between the lobules in the interlobular fissures, where they end by csecal

extremities.

The coats of the duct are very vascular, and supplied with a number of

mucous glands, which are distributed irregularly in the larger, but are arranged

in two parallel longitudinal rows in the smaller ducts.

The Hepatic artery enters the liver with the portal vein and hepatic duct,

and ramifies with those vessels through the portal canals. Its branches are,

vaginal and interlobular. The vaginal hranches, like those of the portal vein

and hepatic duct, form a vaginal plexus, which exists throughout the whole

extent of the portal canals, with the exception of that side of the smaller canals

which corresponds with the artery. The interlobular branches, arising from

the vaginal plexus and from the parietal side of the artery (in the smaller canals),

ramify through the interlobular fissures, and are principally distributed to the

coats of the interlobular ducts.

" From the superficial interlobular fissures small arteries emerge, and ramify

in the p7-oper capsule, on the convex and concave surface of the liver, and in

the ligaments. These are the capsular arteries." Where the capsule is well

developed, " these vessels cover the surfaces of the liver with a beautiful plexus,

and anastomose with branches of the phrenic, internal mammary, and supra-
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renal arteries," and with the epigastric. The venous blood resulting from the

distribution of the hepatic artery is returned into the portal vein.

The Hepatic veins commence in the substance of each lobule by minute

venules, which receive the blood from the lobular venous plexus, and converge

to form the intralobular vein. The intralohular vein passes through the central

axis of the lobule, and through the middle of its base, to terminate in a sub-

lobular vein ; and the union of the sublobular veins constitutes the hepatic

trunks, which open into the inferior vena cava. The hepatic venous system

consists, therefore, of three sets of vessels ; intralobular veins, sublobular veins,

and hepatic trunks.

The suhlohidar veins are contained in canals formed solely by the bases of the

lobules, with which, from the absence of Glisson's capsule, they are in imme-
diate contact. Their coats are thin and transparent; and, if they be laid open

by a longitudinal incision, the bases of the lobules will be distinctly. seen, sepa-

rated by interlobular fissures, and perforated through the centre by the opening

of the intralobular vein.

The hepatic trunks are formed by the union of the sublobular veins ; they are

contained in canals (hepatic venous) similar in structure to the portal canals,

and lined by a prolongation of the pi'oper capsule. They proceed from before

backwards, and terminate, by two large openings (corresponding with the right

and left lobe of the liver) and several smaller apertures, in the inferior vena

cava.

Sumniary.—The liver has been shown to be composed of lobules ; the lobules

(excepting at their bases) are connected together, the vessels supported, and
the whole organ inclosed, by Glisson's capsule; and they are so arranged, that

the base of every lobule in the liver is in contact with an hepatic vein (sub-

lobular).

The Portal vein distributes its numberless branches through portal canals,

which are channeled through every part of the organ ; it brings the returning

blood from the chylopoietic viscera ; it collects also the venous blood from the

ultimate ramifications of the hepatic artery in the liver itself. It gives off

branches in the canals, which are called vaginal, and form a venous vaginal

plexus; these give off interlohular branches, and the latter enter the lobules

and form lobular venous plexuses, from the blood circulating in which the bile

is secreted.

The Bile is received from the hepatic cells by the interlobular ducts; it is

thence poured into the biliary vaginal plexus of the portal canals, and thence

into the excreting ducts, by which it is carried to the duodenum and gall-blad-

der, after being mingled in its course with the mucous secretion from number-
less muciparous glands in the walls of the ducts.

The Hepatic artery distributes branches through every portal canal
;

gives

oS vaginal branches which form a vaginal hepatic plexus, from which the inter-

lobular branches arise, and these latter terminate ultimately in the lobular venous

plexuses of the portal vein. The artery ramifies abundantly in the coats of the

hepatic ducts, enabling them to provide their mucous secretion; and supplies

tl^e vasa vasorum of the portal and hepatic veins, and the nutrient vessels of

the entire organ.

The Hepatic veins commence in the centre of each lobule by minute radicles,

which collect the impure blood from the lobular venous plexus, and convey it

into the intralobidar veins; these open into the sublobular veins, and the sub-

lobular veins unite to form the large hepatic trunks by which the blood is car-

ried into the vena cava.

Physiological and pathological deductions The physiological deduction

arising out of this anatomical arrangement is, that the bile is wholly sareted
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from venous hlood, and not from a mixed venous and arterial blood, as stated

by Mlillerj for although the portal vein receives its blood from two sources,

viz., from the chylopoietic viscera, and from the capillaries of the hepatic

artery, yet the fact of the blood of the latter vessel having passed through its

capillaries into the portal vein, or in extremely small quantity into the capil-

lary network of the lobular venous plexus, is sufficient to establish its venous

character.

'

The pathological deductions depend on the following facts :— Each lobule is

a perfect gland, of uniform structure, of uniform color, and possessing the same
degree of vascularity throughout. It is the seat of a double venous circulation,

the vessels of the one (hepatic^ being situated in the centre of the lobule, and

those of the other (portal) in the circumference. Now the color of the lobule,

as of the entire liver, depends chiefly on the proportion of blood contained within

these two sets of vessels ; and so long as the circulation is natural, the color will

be uniform. But the instant that any cause is developed which shall interfere

with the free circulation of either, there will be an immediate diversity in the

color of the lobule.

Thus, if there be any impediment to the free circulation of the venous blood

through the heart or lungs, the circulation in the hepatic veins will be retarded,

and the sublobular and the intralobular veins will become congested, giving rise

to a more or less extensive redness in the centre of each of the lobules, while

the marginal or non-congested portion presents a distinct border of a yellowish-

white, yellow, or green color, according to the quantity and quality of the bile

it may contain. " This is 'passive congestion' of the liver, the usual and natu-

ral state of the organ after death ;" and, as it commences with the hepatic vein,

it may be called the first stage of hepatic-venous congestion.

But if the causes which produced this state of congestion continue, or be from

the beginning of a more active kind, the congestion will extend through the

lobular venous plexuses " into those branches of the portal vein situated in the

interlobular fissures, but not to those in the spaces, which being larger, and giving

origin to those in the fissures, are the last to be congested." In this second

stage the liver has a mottled appearance, the non-congested substance is arranged

in isolated, circular, and ramose patches, in the centres of which the spaces and

parts of the fissures are seen. This is an extended degree of hepatic-venous con-

gestion; it is ''active congestion" of the liver, and very commonly attends disease

of the heart and lungs.

These are instances of partial congestion, but there is sometimes general con-

gestion of the organ. " In general congestion the whole liver is of a red color,

but the central portions of the lobules are usually of a deeper hue than the

marginal portions."

GALL-BLADDER.

The Grall-bladder (Fig. 233) is the reservoir of the bile ; it is a pyriform sac,

situated in a fossa on the under surface of the right lobe of the liver, and ex-

tending from the right extremity of the transverse fossa to the free margin. It

is divided into a body, fundus, and neck : the fundus, or broad extremity in

the natural position of the liver, is placed downwards, and frequently projects

beyond the free margin of the liver, while the neck, small and constricted, is

directed upwards. This sac is composed of three coats, serous, fibrous, and

mucous. The serous coat is partial, is derived from the peritoneum, and covers

that side only which is unattached to the liver. The middle ov fibrous coat is

thin but strong fibrous layer, composed of dense areolar tissue, and connected

on the one side with the liver, on the other with the peritoneum. There also

exists in this layer a stratum of smooth muscular fibres, which are longitudinal

I For arguments on this contested question, see the article "Liver," in the "Cyclopse-

lia of Anatomy and Physiology."
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and circular in direction. The internal or mucous coat is but loosely attached

to the fibrous layer ; it is everywhere raised into minute ruga3, which give it a

beautifuiM reticulated appearance; and it forms, at the neck of the sac, a spiral

valve. It is continuous through the hepatic duct with the mucous membrane

lining the ducts of the liver, and through the ductus communis choledochus,

with the mucous membrane of the alimentary canal. It is coated on its surface

with a columnar epithelium.

The Biliary ducts are, the hepatic, cystic, and ductus communis choledochus.

The Hepatic duct, nearly two inches long, is formed in the transverse fossa

of the liver by the junction of two ducts which proceed from the right and left

lobe. It joins the cystic duct at an acute angle, and the common duct resulting

from their union is the ductus communis choledochus.

The Ci/stic duct, about an inch in length, passes inwards from the neck of

the gall-bladder, and unites at an acute angle with the preceding.

The Ductus communis choledochus {x^'^^'hi bills, htzop-ai, recipio) is the common
excretory duct of the liver and gall-bladder; it is about three inches in length,

and is formed by the junction of the hepatic with the cystic duct. It descends

through the right border of the lesser omentum, and behind the descending por-

tion of the duodenum to the inner side of that intestine, where it terminates by

passing obliquely between the muscular and mucous coat, and opening on the

summit of a papilla which is common to it and the pancreatic duct. The papilla

is situated near the lower part of the descending portion of the duodenum at its

inner side; and the duct is constricted in size during its passage between the

coats of the intestine.

The coats of the biliary ducts are an external or fibrous, and an internal or

mucous coat. The external coat is composed of dense areolar tissue, containing

many nuclei, and elastic tissue. The mucous coat, continuous on the one hand

with the lining membrane of the hepatic ducts and gall-bladder, and on the other

with that of the duodenum, is furnished with a columnar epithelium. A few

smooth muscular fibres have been observed in the mucous coat ; but there is no

special muscular coat.

Vessels and Nerves.— The gall-bladder is supplied with blood by the cystic

artery, a branch of the hepatic. Its veins return their blood into the portal vein.

The nerves are derived from the hepatic plexus.

THE PANCREAS.

The pancreas [Ttav xplaj, all flesh,] is a long, flattened, conglomerate gland,

analogous to the salivary glands. It is about six inches in length, and between
three and four ounces in weight; is situated transversely across the posterior

wall of the abdomen, behind the stomach, and rests on the aorta, vena portae,

inferior vena cava, the origin of the superior mesenteric artery, and the left

kidney and supra-renal capsule; opposite the first and second lumbar vertebra.

It is divided into a body, a greater, and a smaller extremity; the great end or

head is placed towards the right, and surrounded by the curve of the duodenum
;

the lesser end [or tail] extends to the left as far as the spleen. The anterior

surface of the body of the pancreas is covered by the ascending posterior layer

of peritoneum, and is in relation with the stomach, the first portion of the duo-

denum, and the commencement of the transverse arch of the colon. The poste-

rior surface is grooved for the splenic vein, and tunneled by a complete canal for

the superior mesenteric and portal vein, and superior mesenteric artery. The
upper border presents a deep groove, sometimes a canal, for the splenic artery

and vein, and is in relation with the oblique portion of the duodenum, lobus

Spigelii, and cceliac axis. And the lower border is separated from the trans-

verse portion of the duodenum by the superior mesenteric artery and vein. On
the posterior part of the head of the pancreas is a lobular fold of the gland which
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completes the canal of the superior mesenteric vessels, and is called the lesser

jjancteas.

The pancreatic duct (duct of Wirsung) comiiiences at the small extremity ol

the organ by two branches, which converge and unite after a course of about one-

third the length of the gland. The duct is then continued onwards from left to

right, gradually increasing in size, and lying nearer the anterior than the poste-

rior surface of the organ, to the lower part of the descending duodenum, where
it terminates on the papilla of mucous membrane, common to it and the ductus

communis choledochus. The duct receives numerous branches which open into

it on all sides from the lobules of the gland, and at its termination is slightly

dilated and passes obliquely between the muscular and mucous coat of the intes-

tine to reach the papilla. The duct which receives the secretion from the lesser

pancreas is called the ductus pancreaticus minor; it opens into the principal

duct near the duodenum, and sometimes passes separately into that intestine.

As a variety, two pancreatic ducts are occasionally met with.

In structure the panci'eas presents the ordinary composition of a compound
racemose glmid, being made up of lobes, and these of reddish-yellow polyhedral

lobules, which latter consist of smaller lobules, and the smallest lobules of the

ramifications of minute ducts, terminating in glandular vesicles. The glandular

vesicles are rounded in form (Fig. 332), and composed of a memhrana j)ropria,

lined by a spheroidal epitlielium of nucleated cells; the cells being somewhat
opake from the presence of fat granules as part of their contents. The ducts

are composed of areolar and elastic tissue, and lined by a columnar epithelium.

In the walls of the ducts are numerous small racemose mucous glands like those

in the hepatic ducts. The secretion of the pancreas is a clear fluid, without

formed elements.

Vessels and Nerves.— The arteries of the pancreas are branches of the splenic,

hepatic, and superior mesenteric; the veins open into the splenic vein ; the

lymj)hatics terminate in the lumbar glands. The nerves are filaments of the

splenic plexus.

THE SPLEEN.

The spleen [ffrtV/jv, lien,] is an oblong flattened organ, of a dark bluish-red

color, situated in the left hypochondriac region. It is variable in size and

weight,' spongy and vascular in texture, and exceedingly friable. The external

surface is convex, the internal slightly concave, indented along the middle line,

and pierced by several large and irregular openings for the entrance and exit

of vessels; this is the hilum lienis. The upper extremity is somewhat larger

than the lower, and rounded; the inferior is flattened; the posterior border is

obtuse, the anterior sharp, and marked by several notches. The spleen is in

relation by its external or convex surface with the diaphragm, which separates

it from the ninth, tenth, and eleventh ribs; by its concave surface, with the great

end of the stomach, small extremity of the pancreas, gastro-splenic omentum
with its vessels, left kidney and supra-renal capsule, and left crus of the dia-

phragm ; by its upper end with the diaphragm, and sometimes with the ex-

tremity of the left lobe of the liver; and, by its lower end, with the left ex-

tremity of the transverse arch of the colon. It is connected to the stomach by

the gastro-splenic omentum, and to the diaphragm by a fold of the peritoneuni,

called the suspensory ligament.

A second spleen (lien succenturiatus) is sometimes found appended to one of

the branches of the splenic artery, near the great end of the stomach ; when it

exists, it is round and of small size, rarely larger than a hazel-nut. There are

sometimes two, and even three, of these bodies.

The spleen is a blood-vascular gland, concerned in the renovation of the blood,

and probably in the preparation of the blood for the secretion of bile. In struc-

ture it is composed of & serous diudi fibrous coat and parenchyma ; the paren-

' Its ordinary length is about five incbes- a.nd its weight six ounces.
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cliyma consisting of a network of fibrous bands, or frahendcB, inclosing in their

arere a bright red pulpy substance, the splenic pulp ; and the latter containing
an abundance of vessels and numerous small white corpuscles, the splenic or
Malplyliian corpuscles. The fibrous coat, tunica albuginea '^e\ propria, is com-
posed of areolar and elastic tissue, and besides investing the exterior, sends
processes into the interior of the gland with the bloodvessels; these fibrous

sheaths (vaginae vasorum) accompany the vessels to their ultimate terminations,

and finally constitute a tine areolar network in the substance of the splenic pulp.
The fibrous coat also sends inwards from every part of its internal surface, a
number of white, glistening, flattened or cylindrical bands, the splenic trabeculce,

which traverse the substance of the gland in all directions, and arc attached by
their inner ends to each other and to the fibrous sheaths of the vessels.

The splenic or Malpighian corpuscles or vesicles are small white roundish
bodies, imbedded in the splenic pulp, and connected with the twigs of the small
arteries. They are found only in the fresh and healthy spleen, and are more
constant in children than the adult; their average size is one-sixth of a line,

and they are found in numbers varying from five to ten on each small arterial

twig. In intimate structure, the splenic corpuscle is a vesicle composed of a
viemhrana propria and grayish pulpy granular contents. The membrana pro-

pria is transparent and colorless, moderately thick, consisting of homogeneous
areolar tissue with elastic fibrils, and closely connected with the fibrous sheath
of the artery. The grayish contents are thick and viscid, and made up of pale

round nucleated cells, free nuclei, and a small proportion of clear albuminous

Fig. 366, Fio. 367

Arterial twigs of the splenic AnTEUY,

showing the connection of the splenic cor-

puscles with the small vessels. From the spleen

•of the dog; after Kolliker.

A SINGLE SPLENIC CORPUSCLE, from

the spleen of the ox; after Kolliker.

a. External tunic, or membrnna pro-

pria, h. Granular contents, e. Part

of a small artery, d. Its sheath, de-

rived from the exterior tunic of the

spleen, with which the corpuscle is

closely connected.

fluid. The splenic corpuscles would seem to be analogous to the closed vesicles

of the follicular glands, as the tonsils, solitary glands, and Peyers' gland; and

to the lymphatic glands. In support of this view, Kolliker thinks that he saw

a vascular plexus in the splenic corpuscles of the cat; like that which has been

described as existing in the vesicles of Peyer's glands. On the other hand, there

»s no apparent relation between the lymphatic vessels and these corpuscles.

The splenic nulp fills the interstices of the trabecula), is of a bright red color.
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like currant jelly, and is composed of a delicate areolar network, formed by the

smaller trabeculas and vascular sheaths ; of minute bloodvessels ; and of nucleated

cells (parenchyma cells) similar to those of the splenic corpuscles, and free

nuclei. Besides which there are also met with other cells with single and mul-

tiple nuclei, and of various size, intermingled with blood-corpuscles in various

stages of degradation; and pigmentary granules. The cells are for the most

part collected together into small aggregated masses of various dimensions.

Vessels and Nerves.— The splenic artery is of a very large size in proportion

to the bulk of the spleen j it is a division of the coeliac axis. The branches

which enter the spleen are distributed to distinct sections of the organ, and

anastomose very sparingly with each other ; they terminate in elegant bundles

or penicilli of minute straight arteries, which end in a capillary network, and the

latter forms a plexus throughout the substance of the parenchyma, and around

the splenic corpuscles. The veins, by their numerous dilatations, constitute the

principal part of the bulk of the spleen ; they pour their blood into the splenic

vein, which is one of the two great formative trunks of the portal vein. The

lymphatics, few in number, are superficial and deep ; the former are situated

between the coats of the gland ', the latter issue from its substance through the

hilum, and terminate by means of a trunk in the thoracic duct. The nerves are,

the splenic plexus, derived from the solar plexus.

THE SUPRA.

[Fjg. 368.1

Transverse section of a human supra ulnal cap-

sule; (llarley). a. Cortical substance. B. Medullary

c, c. Venous sinuses.]

RENAL CAPSULES.

The supra-renal capsules oi

glandul(B supra-renales are two
small yellowish and flattened

bodies surmounting the kid-

neys, and inclining inwards to-

wards the vertebral column.

The right is somewhat three-

cornered in shape, the left semi-

lunar; they are connected to

the kidneys by the common in-

vesting areolar tissue, and each

capsule is marked on its ante-

rior surface by a fissure or hi-

lum which appears to divide it

into two lobes. The right su-

pra-renal capsule is closely ad-

herent to the posterior and

under surface of the liver, the

left lies in contact with the

pancreas and spleen. Both cap-

sules rest against the crura of

the diaphragm on a level with

the tenth dorsal vertebra, and

by their inner border are in re-

lation with the great splanchnic

nerve and semilunar ganglion.

They are larger in the foetus

than in the adult, and appear to

perform some office specially

connected with embryonic life.

The anatomy of these organsBubstance.

in the foetus will be found in the succeeding chapter.

• [This and the succeeding cut from an excellent article in the Lancet for June 5 and

12, 1858, on the Histology of the Supra-Renal Capsules, by Geo. Harley, M. D., F. C. S.>

Lecturer in University College, London.]
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In structure the supra-renal capsule is composed of a cortical and medullary

substance, and invested by a firm but thin coat of areolar tissue, which sends line

processes inwards through its interior. The cortical substance is of a yellowish-

white color externally, and brownish within, consists of straight parallel columns

arranged perpendicularly to the surface, and is somewhat friable, breaking in

the direction of these columns. The viediiUari/ substance, twice or three times

the thickness of the cortical substance, is soft, of a grayish-white or pale red

co.or, darker when the venous plexus is congested, and easily detached from the

cortical layer, being connected with it only by the vessels and thin processes of

areolar tissue sent inwards by the fibrous tunic. Moreover in the centre of the

medullary substance is the trunk of a large vein, the vena supra-renalis. After

death the medullary substance speedily runs into a state of decomposition, and

is converted into a dirty brownish pulp.

In intimate structure, the columns of the cortical substance are found to be

composed of a series of round and oblong cavities invested and separated by

areolar tissue. These cavities have been compared to the closed follicles of the

follicular glands, and their contents are not unlike, namely, a granular sub-

stance with nuclei and cells, together with oil granules and pigment granules;

whether these contents are inclosed in a membrana propria is not yet deter

mined,' and no vessels have been detected within them as occurs in the closed fol-

licles of Peyer's glands. The meduUarjj substance is composed of a fine net-

work or stroma of areolar tissue,

continuous with that of the cor- [Fig. 369.

tical substance, and containing

within its meshes a pale granu-

lar substance, and cells resem-

bling nerve-cells, pale, with

nucleus and nucleolus, fine

granular contents, fat and pig-

ment granules, and fine pro-

cesses simple and branched.

The peculiar structure of the

supra-renal capsule has caused

its two parts to be compared,

the cortical substance to a

blood-vascular, or ductless

gland ; the medullary substance

to a sympathetic ganglion,

bearing the same relation to

the sympathetic system as the

pituitary gland to the brain.

In confirmation of this view is

the great number of nerves

which ramify through it, and

the observation of Leydig, that

in the salamander he had de-

tected nerve-fibres proceeding

from its bipolar cells.

The bloodvessels of the supra-

renal capsules are very numer-

ous. The arteries, about

twenty in ^number, proceed

from the aorta, phrenic, coeliac and renal trunks; they enter the cortical sub-

stance at every point of its surface, the greater number dividing into minute

twigs and forming a plexus in the cortical layer; while others continue onwards

[Hiirley has shown that they are. Lancet, June. 1858, p. 557.]

PlSTRIBt'TION OF THE BLOODVESSKLS OF A HUMAN

suP!!A-iiENAL CAPSULE, shown in a transverse sec-

tion
;
(Harley). a. Artery, b, b. Veins, c, c,c. Venous

sinuses.]
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to the medullary substance, and either terminate in the medullary plexus or cros*?

the medullary substance to re-enter the cortical layer and contribute to the form-

ation of its capillary plexus. In the cortical substance the capillaries are

straight, occupy the intercolumnar spaces, and communicate with each other

across the columns by transverse branches, forming oblong meshes; in the

medullary substance the capillary plexus is a close network and the meshes

rounded. The veins take their origin from the capillary plexus by minute

venules, which unite to form the supra-renal vein. The supra-renal vein runs

through the centre of the medullary substance, and issues from the supra-renal

capsule at the hilum on its anterior surface, to terminate, on the right side in

the inferior vena cava, on the left in the renal vein. Smaller veins take their

course by the side of the arterial twigs, and leave the capsule at various points

of its surface, and terminate in the renal and phrenic veins and inferior vena

cava. The lymphatic vessels are numerous, and belong to the exterior of the

organ; they terminate in the lumbar glands.

The nerves are very numerous, and derived from the renal and phrenic

plexus; Kolliker counted as many as thirty-three trunks, composed of dark-

bordered nerve-fibres and provided with isolated ganglia. They are distributed

to the medullary substance only, in which they form a rich nervous plexus.

THE KIDNEYS.

The kidneys, the secreting organs of the urine, are situated in the lumbar

regions, behind the peritoneum, and at each side of the vertebral column, ex-

tending from the eleventh rib to near the crest of the ilium, and approaching

the vertebral column by their upper end. Each kidney is between four and

five inches in length, about two inches and a half in breadth, somewhat more

than one inch in thickness, and weighs between three and five ounces. The

kidneys are usually surrounded by fat; they rest on the crura of the diaphragm,

on the anterior lamella of the aponeurosis of the transversalis muscle, which

separates them from the quadratus lumborum, and on the psoas magnus. The

ri(jht hidney is somewhat lower than the left, from the position of the liver; it

is in relation, by its anterior surface, with the liver and descending portion of

the duodenum, which rest against it; and is covered in by the ascending colon.

The left kidney, higher than the right, is covered, in front, by the great end of

the stomach, the spleen, and descending colon. The anterior surface of the

kidney is convex, the posterior is flat; the superior extremity is in relation with'

the supra-renal capsule; the convex border is turned outwards towards the

parietes of the abdomen; the concave border looks inwards towards the vertebral

column, and presents a deep notch (Jiilum renale), which leads to a cavity, or

simos, within the organ. In the simis renalis are situated the vessels and nerves

of the kidney and the expansion of the excretory duct called pelvis renalis. At
the hilum these vessels are so placed that the renal vein is in front of the artery,

and the pelvis and ureter behind.

The kidney is surrounded by a thick layer of fat, contained in the meshes of

a loose areolar tissue, the adipose capsule ; and immediately inclosed in ^ p>roper

fibrous capside, which is thin, firm and whitish, and composed of dense areolar

tissue intermingled with elastic fibres. The capsula propria is adherent by its

inner surface to a thin layer, formed by the condensed areolar stroma of the

organ, from which it may be easily torn. The substance of the kidney is dense

and fragile, and when divided by a longitudinal incision, exhibits two structures,

difi'erent in color and texture,— an external vascular ov cortical po7'tion ; and

an internal, tubular or medullary portion. The tubular portion consists of

from eight to fifteen pale reddish-colored conical masses, having their apices or

papilla, directed towards the sinus renalis, and their bases to the cortical sub-

stance ; these conical masses are the jyyramids of Malpiyhi, and are composed
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Fig. 370.

of an assemblage of straight tubuli, the tuhull recti, which open on the surface

of the papilla and divide into branches at acute angles as they proceed from the

apex to the base of the pyramid ; moreover, the surface of the pyramid is marked
by minute vascular streaks caused by the straight

vessels of the tubular structure, the arteriuloR

et vence rectm. The vascular or cortical por-

tion, distinguished by its red color and softer

texture, forms the surface of the organ, sur-

rounding the base of each pyramid and pene-

trating between them to the sinus renalis. It

therefore forms septa between the pyramids,

(^septa vel cohimnce Bertini) and marks the

original composition of the kidney of separate

lobes. It is composed of bloodvessels, with the

cortical fasciculi and ultimate terminations of

the tubuli uriniferi, held together by a delicate

stroma of areolar tissue.

The tithuli uriniferi commence on the surface

of the papillfB by from two hundred to five

hundred openings and take their course in

straight lines, tnhuli 7-Pcfi, through the pyramids,

dividing dichotomously in their course, and

separated by thin long straight vessels, arteriolcB

ct vencB rectm. At the base of the pyramids of

Malpighi the tubuli break up into numerous

'

small fasciculi, which enter the cortical sub-

stance, cortical fasciculi, and having a pyra-

midal form, have I'eceived the name of p^ramiV/s

of Ferrein ; from the latter, the separate tubuli

pass ofi" on all sides, and especially at their ex-

tremity, and after a tortuous coui'se (tubuli con-

torti) during which they form plexuses and

anastomoses with similar tubuli, terminate in

small globular bodies, the corpora Malpiglii-

ana. The tubuli uriniferi vary somewhat in

size in their course ; they are largest in

the papillge, diminish in size towards the base of the pyramid in consequence

of giving off branches, and enlarge in the pyramids of Ferrein and tubuli con-

torti, to become again constricted immediately before joining the corpora Mal-

pighiana. The tubulus is cylindrical and composed of two layers, a thin homo-
geneous and elastic memhrana projiria, and an epithelium consisting of a single

layfer of polygonal nucleated cells. The epithelium is equal in thickness to two-

thirds the diameter of the tubulus, the remaining third representing its area.

The cells of the epithelium contain a finely granular substance occasionally

intermingled with fatty and pigmentary granules; and near the Malpighiau

body are furnished, according to Bowman, with vibratile cilia.

The corpora Malpighia?ia are small globular bodies about ji^ of an inch ia

diameter, situated on the branches of small arteries, like fruit upon its stalk,

in the vascular portion of the kidney immediately around the pyramids of

Ferrein and in the septa renum. Each Malpighian corpuscle consists of a

capsule, the expanded extremity of the uriniferous tubule, and contains in its

1 Huschke estimates the number of tubuli in each fasciculus corticalis at 200; and the

number of cortical fasciculi to each pyramid at 700. Consequently fifteen pja'amids would
represent upwards of two millions of tubuli. Further, as. there are 500 orifices upon each

papilla, and the tubuli recti divide about ten times, it is probable that each tubulus rectus

is the excretory duct of a separate cortical fasciculus.

Skction of the kidney, sur-

mounted by the supra-renal cap-

sule ; the swellings on the surface

mark the original constitution of

the organ of the lobes. 1. Supra-

renal capsule. 2. Vascular por-

tion of the kidney. 3, 3. Tubu-

lar portion, consisting of cones.

4, 4. Two of the papillse project-

ing into their corresponding ca-

lices. 5, 5, 5. The three infundib-

ula ; the middle 5 is situated in

the mouth of a calyx. 6. Pelvis.

7. Ureter.



f)0 STRUCTURE OF THE KIDNEYS,

intfrior a plexiform tuft of minute vessels, the glomerulus MalpigTiianus. im-

bedded in epithelium ; the cells of the

Fig. 371. epithelium being smaller than those

„ which line the tubule. The Malpi-

ghian eorpiascle is therefore the origin

of the uriuiferous tubule, which is re-

markable for its contorted course, first

passing outwards and then suddenly

bending inwards before joining with

the cortical fasciculus; and the glo-

merulus is the vascular source of the

urinary secretion.

The renal artery, derived from the

aorta, divides into several large

branches, which, entering the hilum,

make their way into the vascular sub-

stance of the septa renum and thence

to the peripheral part of the cortical

substance, surrounding each of the pyra

mids of Malpighi with a fine ramifica-

tion of small vessels. From this rami-

fication are given ofi^ small arteries

which pass outwards between the cor-

tical fasciculi, and have received the

name of interlohulares ; and from the

interlobular arteries the small afferent

arteries proceed, which enter the Mal-
pighian bodies and constitute the glo-

m^erulus. In the Malpighian body the

afferent artery divides into from five to

eight branches, and each of these

branches into a bundle of capillaries,

and the latter, re-uniting in the same
manner, constitute the efferent vessel.

The efferent vessel, quitting the Malpi-

ghian body by the side of the afferent

artery, divides into capillary vessels,

which form a rich capillary plexus

throughout the whole of the cortical

substance, and eventually terminate in

the renal veins. Those efferent vessels

which are nearest to the base of the

pyramids take a straight course (arte-

riole rect<B) between the tubuli recti,

and giving oflf' but few branches in

their course, also pass into a capillary

plexus which surrounds the tubuli and
terminates in the venulcR rectm.

Bowman, who regards the efi"erent

vessels, not as arteries, but as veins,

remarks that, "there are in the kidney
two perfectly distinct systems of capil-

lary vessels, through both of which
the blood passes in its course from the

arteries into the veins; the first, that"
which forms the vascular tuft in the Malpighian bodies, and is " in immediate

Plan op the structuuk of the kidney;
after Kolliker. h. Tubulus rectus, dividing

into branches I, I, I, as it ascends, v, o. Pyra-
mid of Ferrein ; with, m, the tubuli contorti.

p. Origin of two tubules from their re.spective

Malpighian bodies. 1,2. Branch of an artery,

ft, r, a. Three interlobular arteries giving oiF

afferent twigs to, b, b, the Malpighian bodies.

J. Capillary plexus formed by the efferent

vessels, of which one is seen at c. /, /. Effe-

rent vessels, proceeding to the tubular struc-

ture of the pyramids and constituting the

arteriolae rectse g, g, g. h. Capillary plexus

of the tubular structure of the pyramid, i. One
of the venulse rectae.
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connexion with the arteries ; the second, that enveloping- the convolutions of

the tubes, and coniuiuuicating directly with the veins. The eiferent vessels

Plan of the kenal circulation; after Bow-
man, a. Branch of the renal artery giving oif

several JIalpighian twigs. 1. An afferent twig to

the capillary tuft contained in the Malpighian

body, m; from the Malpighian body the urini-

ferous tube is seen taking its tortuous course to t.

2, 2. Efferent vessels; that which proceeds from

the Malpighian body is smaller than the corres-

ponding artery, p, p. The capillary plexus, rami-

fying on the uriniferous tube. This plexus receives

its blood from the efferent vessels, 2, 2, and trans-

mits it to the branch of the renal vein, v.

Fig. 372.

of the Malpighian bodies, that carry the blood between these two systems,

may collectively be termed the portal system of the kidney.'^ The inferences

drawn by Bowman from his investigations are, that the capillary tufts of the

Malpighian bodies are the part of the kidney specially acted on by diuretics

;

that they are the medium by which water, certain salts, and other substances,

pass out of the system ; that they are, moreover, the means of escape of

certain morbid products, such as sugar, albumen, and the red particles o^ blood.

Respecting the capillary venous plexus, we have proof that the principal proxi-

mate constituents of urine, such as urea, lithic acid, &c., are, like the bile,

derived from venous (portal) blood.

The Veins of the kidney commence at" the surface by minute converging

venules, the stellated vessels, in the cortical substance where they form the {7iter-

lobular veins, and in the pyramids of Malpighi, where they constitute the venidce

rertcB ; proceeding from these three sources, they unite to form the branches of

the renal vein, which terminates in the vena cava by a single large trunk at each

side; the left renal vein receiving the left spermatic vein. Injections thrown
into the renal artery, and returning by the tubuli uriniferi, make their way into

those tubes by rupture. The It/mphatic vessels accompany the deep bloodvessels,

and terminate in the lumbar glands.

The Nerves are derived from the renal plexus, which is formed partly by the

solar plexus, and partly by the third splanchnic nerve. The renal plexus gives

branches to the spermatic plexus, and branches which accompany the ureters

:

hence the morbid sympathies which exist between the kidney, ureter, and testi-

cle : and by communications with the solar plexus, with the stomach and dia-

phragm, and indeed with the whole system. In the intimate structure of the

kidney, the nerve-fibres are, according to Toynbee, continuous with the nucleated

cells of the parenchyma of the organ.

The cavity of the kidney is occupied by a membranous bag, the peZi^i's renal ii>,

which gives off three processes, the in/midibula, one for each extremity, and
one for the middle of the organ 3 and the infundibula give off smaller processes

termed calices, which embrace the papillae and form a separate pouch around
each; the calyx being firmly attached to the base of the papilla, and continuous

with the fibrous capsule. Externally the sac of the pelvis renalis contracts into

its excretory duct, the ureter.

The Ureter (ovpov, urine, fjjpsn/, to keep,) is a membranous tube, of about the

diameter of a goose-quill, and nearly eighteen inches in length, continuous supe-

riorly with the pelvis of the kidney, and constricted inferioi'ly, where it lies in

an oblique direction between the muscular and mucous coat of the base of the

bladder, and opens on its mucous surface. Lying alon a- the posterior wall of

36
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the abdomen, it is situated behind the peritoneum, and is crossed by the sper-

matic vessels ; in its course downwards it rests against the anterior surface of

the psoas, and crosses the common iliac artery and vein, and then the external

iliac vessels. Within the pelvis it crosses the hypogastric cord and vas deferens

in the male ; and runs by the side of the cervix uteri and upper part of the

vagina in the female. Tliere are sometimes two ureters to one kidney. The

ureter, the pelvis, the infundibula, and the calices, are composed of three coats,

external or fibrous, middle or muscular, and internal or mucous. The fibrous

coat consists of condensed areolar tissue, intermingled with fine elastic fibres.

The muscular coat is made up of muscular fibres of the smooth kind, disposed

in two layers, external longitudinal, and internal circular: while towards the

bladder there are besides internal longitudinal fibres. The muscular coat is

thick in the ureter and pelvis renalis, thin on the calices, and ceases altogether

at the attachment of the latter to the papillae. The mucous coat is thin, vascu-

lar, and without villi ; on the papillae it is connected with the substance of th(!

pyramids, and is continuous with the uriniferous tubuli, while inferiorly it be-

comes blended with the mucous membrane of the bladder. The epithelium of

the mucous coat is thick, and composed of several layers of nucleated cells, which

are small and round next the membrane; of larger size, and cylindrical or conical

in the middle; and large and spheroidal at the surface, sometimes measuring

g^_ of an inch in breadth, and not unfrequently containing two nuclei.

PELVIS.

The cavity of the pelvis is that portion of the great abdominal cavity which

is included within the bones of the pelvis, below the level of the linea-ilio-pec-

tiiiea and the promontory of the sacrum. It is bounded by the cavity of the

abdomen above, and by the perineum below; its internal parietes are formed, in

front, below, and at the sides, by the peritoneum, pelvic fascia, levatores ani, and

obturator muscles ; and behind, by the coccygei muscles, sacro-ischiatic liga-

ments, pyriformes muscles, sacral plexus of nerves, sacrum, and coccyx.

MALE PELVIS.

The Viscera of the pelvis in the male are, the urinary bladdder, prostate

gland, vesiculae seminales, and rectum.

BLADDER.

The Bladder is a hollow membranous viscus, triangular and flattened against

the pubes when empty, ovoid when distended, situated behind the pubes and in

front of and upon the rectum. It is larger in its vertical diameter than from

side to side; and its long axis is directed from above, obliquely downwards and

backwards. It is divided into body, fundus, base, and neck. The hodi/ com-

prehends the middle zone of the organ ; the fundus, superior fundus, its upper

segment; the &ase, inferior fundus, the lower broad extremity which rests on the

rectum ; and the neck, the narrow constricted portion which is applied against

the prostate gland.

It is retained in position by ligaments which are divisible into true and false

;

the true ligaments are five in number, two anterior, two lateral, and the cord of

the urachus; i\i.Q false liga^nents are folds of the peritoneum, and are also five in

number, two posterior, two lateral, and one superior.

The anterior ligaments are formed by the recto-vesical fascia in its passage

from the inner surface of the pubes, at each side of the symphysis, to the neck

of the bladder and prostate gland.
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The lateral ligaments are also formed by the recto-vesical fascia in its passage

fruui the levatores ani muscles to the sides of the prostate gland and neck of the

bladder.

The ligament of the ^irachns is a fibrous cord resulting from, the obliteration

of a tubular canal (urachus) existing in the embryo. It proceeds from the

summit of the bladder, and ascends along the linea alba to the umbilicus.

The posterior false ligaments are the fold of peritoneum formed at each side

of the pelvis by the obliterated hypogastric artery ; this fold also contains the

ureter, and the vessels and nerves of the bladder.

The lateral false ligaments are formed by the passage of the peritoneum from

the side of the pelvis to the side of the bladder. The obliterated hypogastric

artery lies along the line of reflection of the membrane.
The superior or suspensory/ false ligament is the fold of peritoneum caused by

the prominence of the cord of the urachus and the cords of the obliterated hypo-
gastric arteries.

The bladder is composed of four coats, external or serous, muscular, areolar,

and mucous.

The Se7-otis coat is partial, and derived from the peritoneum ; it invests the

posterior surface and sides of the bladder, from about opposite the point of ter-

FiG. 873.

Side view of the viscera of the male pelvis, in situ. The right side ot the pelvis has

been removed by a vertical section miiile through the os pubis near the symphj-sis ; and
another through the middle of the sacrum. 1. Divided surface of the os pubis. 2. Divided

surface of the sacrum. 3. Body of the bladder. 4. Its fundus; from the apex is seen pass-

ing upwards the urachus. 5. Base of the bladder. 6. Ureter. 7. Neck of the bladder.

8, 8. Pelvic fascia; the fibres immediately above 7 are given off from the pelvic fascia, and
represent the anterior ligaments of the bladder. 9. Prostate gland. 10. Membranous por-

tion of the urethra. 11. Triangular ligament. 12. One of Cowper's glands lying beneath

the membranous portion of the urethra. 13. Bulb of corpus spongiosum. 14. Body of cor-

pus spongiosum. 15. Right crus penis. 16. Upper part of first portion of the rectum.

17. Recto-vesical fold of peritoneum. 18. Second portion of rectum. 19. Right vesicula

seminalis. 20. Vas deferens. 21. The rectum covered by the descending Inyer of the pelvic

fascia, just as it is making its bend backwards to constitute the third portion. 22. Part of

the levator ani muscle inv-esting the lower part of the rectum. 23. External sphincter an;

24. Interval between the superficial perineal fascia and triangular ligament; they are se«ii

to be continuous beneath the fisrure.

mination of the ureters to its summit, whence it is guided to the anterior wall

of the abdomen by the hypogastric cords and urachus.
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The Muscvlar coot consists of three layers, external or longitudinal, middle or

circular, and internal, which is also longitudinal. The external layer, or detru-

sor urince, consists of parallel longitudinal fasciculi which take their origin from

the anterior ligaments of the bladder, thence named tendons of the detrusor

urinae; they spread out upon the upper surface of the prostate gland (levator

prostatre) and ascend upon the anterior surface of the bladder to the fundus,

where they are inserted into the subserous tissue, some being continuous with the

longitudinal fibres of the posterior surface of the organ, and others prolonged

upon the urachus. The longitudinal fasciculi of the posterior surface and sides

of the bladder, attached superiorly to the subserous tissue and partly continuous

with those of the opposite aspect, while some are prolonged upon the urachus,

are attached inferiorly to the prostate gland, those in the middle line being lost

in the deep muscular layer of the neck of the bladdei'. The detrusor urinae is

thickest on the anterior surface of the bladder; it communicates by an inter-

change of fasciculi with the middle layer, and in the female its posterior fibres

are inserted into the vagina. The middle layer consists of circular fibres which

are most numerous at the cervix, where they form a moderately thick stratum,

the sphincter vesicce, and are then continued onwards around the prostatic

urethra.

The internal layer (submucous layer; Ellis '), thinner than the preceding, is

composed of fibres which are oblique and scattered in the fundus and body of

the bladder, but become longitudinal in its lower part and base, and are con-

tinued through the cervix and along the urethra to its termination at the meatus

urinarius. At the base of the bladder this layer is strengthened by the longi-

tudinal fibres of the ureters, which, after perforating the external and middle

muscular layer, spread out in a radiated manner, and are continuous with the

internal longitudinal layer, the increment of fibres in this situation constituting

the muscles of the ureters of Sir Charles Bell. The three muscular layers com-

municate with each other by means of a frequent interchange of fasciculi, and

are thus enabled to act in unison as a single muscle. In the trigonum, the

radiating fibres of the ureters have a transverse direction, and the muscular

structure is intermingled with areolar and elastic tissue.

The Areolar or submucous coat is the thick layer of areolar tissue interposed

between the mucous and muscular coat, and forming the bond of union between

them.

The Mucous coat is thick and smooth, of a pale rose color, and exactly

moulded on the muscular coat, to which it is connected by the areolar coat; it

has no papillae, but numerous mucous glands which are most abundant in the

cervix and fundus, and are either simple pyriform follicles or small aggregations

of follicles constituting small racemose glands. The mucous membrane is con-

tinuous through the ureters with the lining membrane of the uriniferous ducts,

and through the urethra with that of the seminiferous ducts, prostate gland and

Cowper's glands. It is provided with a laminated epithelium, the deeper cells

of which are conical or fusiform ; the superficial, spheroidal or flattened, an^i of

unequal size. In the mucous glands the epithelium is columnar. The mucous
membrane is rich in vessels which are most abundant, as are the nerves, in the

cervix and fundus; the nerves are not numerous.

On the internal surface of the base of the bladder is a triangular smooth plane,

the trigonum vesica or trigone vesicale (Fig. 377), on which the mucous mem-
brane is paler and thinner than the rest. Calculi resting on this part give rise

to much suflFering on account of the greater number of nerves distributed to the

1 "An Account of the Arrangement of the Muscular Substance in the Urinary and cer-

tain of the Generative Organs of the Human Body," by George Viner Ellis, Professor of

Anatomy in University College. Medico-Chirurgical Transactions, vol. xxxix., 1856.

Mr Ellis's description is so clear and apparently faithful, that I have not hesitated to

idopt his views.
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cervix vesicfe. The trigonum is bounded at each side by the raised ridge, cor-

responding with the muscles of the ureters, at each posterior angle bj the open-

ings of the ureters, and, in front, by a slight elevation of the mucous membrane
at the entrance of the urethra, called uvula vesicce.

The external surface of the base of the bladder corresponding with the trigo-

num is also triangular, and separated from the rectum by a thin layer of areolo-

fibrous membrane, derived from the recto-vesical fascia. It is bounded behind

by the recto-vesical fold of peritoneum ; and at each side by the vas deferens

and vesicula seminalis, which converge almost to a point at the base of the

prostate gland. It is through this space that the opening is made in the recto-

vesical operation for puncture of the bladder.

Vessels and Nerves.— The arteries of the urinary bladder are the superior

vesical, three or four small branches which proceed from the commencement of

the hypogastric artery, previously to its complete obliteration ; and inferior vesi-

cal, from the internal iliac. The latter is distributed to the base of the bladder,

vesicuUe seminales, and prostate gland. The veins are numei'ous and of large

size, and form a plexus around the neck and at the base of the bladder; the

plexus communicates with the prostatic plexus and haeraorrhoidal veins. The
nerves of the bladder are derived from the inferior hypogastric plexuses, and

their communications with the third and fourth sacral nerves.

PROSTATE GLANB.

The prostate gland (Ttpolarynxi, prasponere) is situated in front of the neck of

the bladder, behind the triangular ligament and pelvic fascia, and upon the

rectum, through which latter it may be felt with the finger. It surrounds the

commencement of the urethra for a little more than an inch of its extent, and
resembles a Spanish chestnut both in size and form; the base being directed

backwards towards the neck of the bladder, the apex forwards, and the convex
side towards the rectum. It is retained firmly in position by the anterior and
lateral ligaments of the bladder, and by a process of the recto-vesical fascia,

which forms a sheath around it. It consists of three lobes, two lateral and a

middle lobe or isthmus; the lateral lobes are distinguished by an indentation at

the base of the gland, and a slight furrow on its upper and lower surface. The
third lobe or isthmus is a small transverse band which passes between the two
lateral lobes at the base of the organ.

In structure the prostate is composed of smooth muscle and glandular tissue,

the latter being not more than one-third or one-fourth of the whole, and con-

sisting of from thirty to fifty compound racemose glands, of a pyriform shape.

It is of a grayish-red color, and dense in texture, splits easily in the course of

its ducts, and is surrounded by a proper fibrous covering, and by a plexus of
veins inclosed in a sheath derived from the recto-vesical fascia. Its secretion is

poured into the prostatic portion of the urethra by fifteen or twenty excretory

ducts. The ducts of the lateral lobes open into the urethra at each side of the

veru montanum ; those of the third lobe open upon and behind the veru. The
urethra, in passing through the prostate, lies one-third nearer its upper, than its

lower, surface.

Ellis regards the prostate as '' essentially a muscular body, consisting of cir-

cular or orbicular involuntary fibres, with one large central hole for the passage
of the urethra," the circular fibres being continuous behind with those of the
middle muscular layer of the bladder, and prolonged in front upon the mem-
branous portion of the urethra as a stratum, -gL of an inch thick. This muscu-
lar layer he proposes to call orbicularis vel sphincter uretlircm. The longitudinal

fibres of the detrusor urinje continued forwards on the upper surface of the

prostate, and attached to it laterally and behind, therefore represent the external

muscular coat of the prostate, while the longitudinal fibres inclosing the urethra
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within the prostate constitute an internal muscular layer, corresponding and con-

tinuous with that of the bladder. The small secreting glands contained in the

prostate are but an appendage of the mucous membrane projecting amongst

the muscular fibres, and occupy but a small portion of the organ, chiefly at its

base.

The arteries of the prostate are small and derived from the inferior vesical

and middle haemorrhoidal ; they distribute numerous capillaries to the glandular

structure of the organ. The veins form a rich plexus in the submucous tissue

of the urethra, and another of larger vessels on the exterior of the gland ; the

latter receives from the front the veins of the penis, and terminates in the vesi-

cal plexus

VESICUL^ SEMINALES.

On the under surface of the base of the bladder, and converging towards the

base of the prostate gland, are two lobulated and somewhat pyriforra bodies,

about two inches in length, the vesiculse seminales.

Fig. 374. Their upper surface is in contact with the base of

,
the bladder ; the under side rests on the rectum,

separated only by a process derived from the recto-

vesical fascia ; the larger extremities are directed

backwards and outwards, and the smaller ends

almost meet at the base of the prostate. They in-

close between them a triangular space, which is

bounded posteriorly by the recto-vesical fold of

peritoneum, and corresponds with the trigonum
vesicae on the interior of the bladder. Each A'esi-

cula is formed by the convolutions of a single

tube, which gives off several irregular caecal sac-

culi and branches. It is inclosed in a thin fibrous

membrane, and is constricted beneath the isthmus

of the prostate gland into a small excretory duct.

The vas deferens, somewhat enlarged and saccu-

lated, lies along the inner border of each vesicula,

and is included in its fibrous investment. It com-
municates with the duct of the vesicula beneath

the isthmus of the prostate, and forms the ejacu-

latory duct.

The ejaculatory duct is about three-quarters of

an inch in length, and running forwards, first

between the base of the prostate and the isthmus,

and then through the tissue of the veru montanum,
opens on the mucous membrane of the urethra,

by the side of or within the aperture of the sinus

pocularis.

The vesicuhie seminales and vasa deferentia are

partly covered in by a muscular layer, compressor

vfsiculcr. et ductus seminalis (Ellis); which is brought

into view on raising the recto-vesical fascia. This

muscular layer consists of transverse and longitu-

dinal fibres, the transverse Jihres being the most

superficial, and continuous with the posterior bor-

der of the prostate gland ; i\\e longitudinaljihres

lying in contact with the vesiculse and vasa deltj-

rentia. The longitudinal fibres form a continuous

fleshy plane for the space of half an inch behind the prostate, and are pro-

onged for a short distance backwards on the vesiculse and vasa deferentia,

Posterior aspect of the

MALE bladder; the serous cover-

ing is removed in order to show

the muscular coat. 1. Body of

the bladder. 2. Fundus. 3. In-

ferior fundus or base. 4. Ura-

ehus. 5, 5. Ureters, fi, 6. Vasa

deferentia. 7, 7. Vesiculae semi-

nales. The triangular area,

bounded by the vasa deferentia

and vesiculae seminales at either

side, a dotted line above, and

the figure 3 below, is the space

corresponding with the trigo-

num vesicje. It is this part of

the bladder which is pierced, in

puncturing the bladder through

the rectum. The dotted line,

forming the base of this triangu-

lar area, marks the extent of

the recto-vesical fold of perito-

neum.
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lying cliiefly along their borders; while anteriorly the fibres accompany the

ejaculatory ducts to the termination of the latter in the urethi'a, and are con-

tinuous with the internal longitudinal coat of the prostatic urethra. " This

muscular layer will compress and shorten the vesiculas seminales, and the lower

dilated ends of the vasa deferentia;" and most forcibly when the bladder is

distended.

In structure the vesiculse seminales are composed of three coats : external, a

i\im fibrous membrane, made up of condensed areolar tissue; middle, a muscu-

lar coat, consisting of smooth muscular fibres arranged in two layers, longitudi-

nal and circular; and internal, a thin mucous membrane, vascular, marked by
a delicate reticulation of ridges and alveoli, and coated with a squamous epithe-

lium of cells containing yellowish pigment granules. The vesiculae are covered

externally and their convolutions held together by a thin membrane of areolar

tissue, and they are further invested by the recto-vesical fascia, and the muscu-

lar stratum already described.

MALE ORGANS OF GENERATION.

The organs of generation in the male are, the penis and testes, with their

appendages.

PENIS.

The Penis is divisible into a body, root, and extremity. The hody is sur-

rounded by a thin integument, which is remarkable for the looseness of its con-

nexion with the deeper parts of the organ, and for containing no adipose tissue.

The root is broad, and firmly adherent to the rami of the pubes and ischium by
means of two strong processes, the crura, and connected to the symphysis pubis

by an elastic fibrous membrane, the ligamentuin suspensorium. The extremity

or ylans penis resembles an obtuse cone, somewhat compressed from above down-
wards, and of a deeper red color than the surrounding skin. At its apex is a

-small vertical slit, the meatus uri.narius, which is bounded by two, more or less

protuberant, labia; and, extending backwards from the meatus, a grooved

raphe, to which a loose fold of mucous membrane, the frcBniim prceputii, is at-

tached. The base of the glans is marked by a projecting collar, the corona

glandis, upon which are seen a number of small papilfary elevations, the

glandulcR odori/ercE Tysoui. Behind the corona is a deep fossa, fossa glandis

(cervix), bounded by a circular fold of integument, prceputiumy which, in the

collapsed state of the organ, may be drawn over the glans, but, in its distended

state, is obliterated, and serves to facilitate its enlargement. The internal sur-

face of the prepuce is lined by mucous membrane, covered by a thin epithe-

lium ; this membrane, on reaching the cervix glandis, is reflected over the

glans, and, at the meatus urinarius, is continuous with the mucous lining of

the urethra.

The supterjicial fascia of the penis is thin, and its areolar structure free from
fat; it is continuous with the superficial fascia of the abdomen above, and with

the dartos and superficial fascia of the perineum below.

The ligamentum suspensorium penis is an elastic fibrous membrane of trian-

gular form, attached by its apex to the symphysis pubis; and, by its base, to the

body of the penis. Near the latter attachment it separates into two layers, to

give passage to the dorsal vessels and nerves of the penis.

The penis is composed of the corpus cavernosum and corpus spongiosum, and
contains in its interior the longest portion of the urethra.

The Corpus cavernosum is distinguished into two lateral portions (corpora

cavernosa) by an imperfect septum and a superior and inferior groove, and is

divided posteriorly into two crura. It is firmly adherent, by means of its crura,

to the rami of the pubes and ischium; and each crus, previously to its junctiou
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with its fellow, presents a slight enlargement, which was named by Kobelt, the

hulh. The corpus cavernosum forms, anteriorly, a single rounded extremity,

which is received into a fossa in the base of the glans ; the superior groove lodges

tlie dorsal vessels of the penis, and the inferior receives the corpus spongiosum.

Its fibrous tunic is thick, elastic, and extremely firm, and sends a number of

fibrous bands and cords (trabeculse) inwards from the inferior groove, which
cross the interior in a radiating direction, and are inserted into the inner walls

of the tunic. These trabeculae are most abundant at the middle line, where
they are ranged vertically, side by side, somewhat like the teeth of a comb, and
constitute the imperfect partition of the corpus cavernosum, called septum pec-

tiniforme. The septum is more complete at its posterior than towards its ante-

rior part.

The tunic of the corpus cavernosum consists of two layers of fibrous fasciculi,

the external being longitudinal and forming a kind of close net by the frequent

interchange of their fibrous bundles; the internal, less thick, being disposed in

a circular direction, and constituting the septum pectluiforme. From its ante-

rior extremity it gives off small fibrous bands, which are prolonged into the sub-

stance of the glans penis.' The cavity of the corpus cavernosum is occupied by
the spongy mass of its erectile tissue.

The Corpus spongiosum is situated along the under surface of the corpus

cavernosum, in its inferior groove. It commences by its posterior extremity,

between and beneath the crura penis, where it forms an enlargement, the hulh,

and terminates anteriorly by another expansion, the glans penis. Its middle

portion, or body, is nearly cylindrical, and tapers gradually from the posterior to

the anterior extremity. The bulb is adherent to the triangular ligament by
means of a prolongation of fibrous membrane ; in the rest of its extent the corpus

spongiosum is attached to the corpus cavernosum by areolar tissue, and by veins

which pass upwards to reach the dorsal vein. It is composed of erectile tissue,

inclosed in a dense fibrous layer much thinner than that of the corpus caverno-

sum, and contains the spongy portion of the urethra, which lies nearer its upper
than its lower wall. The bulb shows a tendency to division into two lobes, an

appearance which is due to the existence of a thin longitudinal septum in its

interior.

The fibrous tunic of the corpus spongiosum, unlike that of the corpus caver-

nosum, consists only of circular fibres which are reflected inwards along the

middle line, forming a septum which is complete only in the bulb; the reflected

fibres of this septum embrace the urethra throughout its entire length, and ex-

clude the latter from the proper structure of the corpus spongiosum.

Erectile tissue is a peculiar cellulo-vascular structure, entering in considerable

quantity into the composition of the organs of generation. It consists essen-

tially of a plexus of veins so closely convoluted and interwoven, as to give rise

to a cellular appearance when examined by means of a section. The veins

forming this plexus are smaller in the glans penis, corpus spongiosum, and cir-

cumference of the corpus cavernosum, than in the central part of the latter,

where they are large and dilated. They have no other coat than the internal

lining prolonged from the neighboring veins ; and the interstices of the plexus

are occupied by a reddish smooth muscular tissue. The arteries are convoluted

in the passive state of the penis, but straightened in its distended condition

;

they terminate in large capillaries, which do not form a plexus, as in other situ-

ations, but open directly into these dilated veins. Some of the finer twigs of

the arteries have a peculiar, twisted, and dilated or tendril-like appearance, first

described by Miiller under the name of artericB helicincB. The helicine arteries

were supposed by MiilL'^r to end by cascal terminations ; but Kolliker finds a

minute artery to proceed from the bulbous extremity of each of these dilated

yessels, and terminate like the other capillaries in the veins. Arnold regards

1 Ellis: loc. citat.
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The venous plexus conveys the

[Fio. 375.

thj helicine arteries as mere vascular loops,

blood into the efferent veins of

the penis, by which it is returned

to the general circulation.

Vessels a7id A^ervcs.—The arte-

ries of the penis are derived from

the internal pudic ; they are, the

arteries of the bulb, arteries of

the corpus cavernosum, and dor-

sales penis. Its veins are super-

ficial and deep. The deep veins

run by the side of the deep arte-

ries, and terminate in the inter-

nal pudic veins. The superficial

veins escape in considerable num-
ber from the base of the clans,

aud converge on the dorsum penis,

to form a large dorsal vein, which
receives other veins from the cor-

pus cavernosum and spongiosum

in its course, and passes back-

wards between two layers of the

ligamentura suspensorium, and
through the triangular ligament

beneath the arch of the pubes, to

terminate in the prostatic plexus.

The Lymphatics terminate in

the upper group of inguinal

glands, while some of the deeper

lymphatics take the course of the

urethra and end in the pelvic glands. The nerves are derived from the pudic

uerve, sacral plexus, and hypogastric plexus.

Portion of thk erectile tissue of the cor-

pus CAVERNOSUM, magnified to show the areolar

structure and the distribution of the arteries

(Miiller). a. A small artery, supported by the

larger trabeculse, and branching out on all sides.

c. The tendril-like arterial tufts, or helicine arte-

ries of Miiller. d. The areolar structure formed

by the finer trabeculae.]

URETHRA.

The urethra is the membranous canal extending from the neck of the bladder

to the meatus urinarius. It is curved in its course, and composed of three

layers, a mucous coat, submucous coat, and muscular coat. The mucous coat

is thin and smooth ; it is continuous internally, with the mucous membrane of

the bladder; externally, with the investing membrane of the glans; and at cer

tain points of its extent, with the lining membrane of the numerous ducts

which open into the urethra, namely, those of Cowper's glands, prostate gland,

vasa deferentia, and vesiculso seminales. It is provided with a squamous epi-

thelium corresponding with that of the bladder. The submucous coat is loose,

and contains numerous racemose mucous glands, which open on the surface of

the mucous membrane. The muscular coat consists of longitudinal fibres, in-

termingled with areolar and elastic tissue, and is derived from the internal mus-
cular layer of the bladder. The urethra is about eight inches in length, and
divided into a prostatic, membranous, and spongy portion.

The Prostatic portion, a little more than an inch in length, is situated in

the prostate gland, about one-third nearer its upper than its lower surface, and

extending from its base to its apex. On its lower circumference or floor is a

longitudinal ridge or crest, the veru montanum, or caput gallinaginis, formed

by a fasciculus of the longitudinal muscular fibres of the urethra ; and at <!ach

side of the veru, a shallow fossa, the- p '-astatic sinus, in which are seen the

numerous openings (15 to 20) of the prostatic ducts.
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The veru montanum is most prominent in the centre; and immediately in

front of the prominent part is the opening of a small csecal sac, the sinus 2>ocu-

Fig. 37G.

LOHSITUDINAL SECTIOJf OF THE BLADDER, PROSTATE GLAXD, AND PENIS, SHOWING THE

TRETHRA. 1. Urachus attached to the upper part of the fundus of the bladder. 2. Recto-

vesical fold of peritoneuin, at its point of reflexion from the base of the bladder, upon the

anterior surface of the rectum. 3. Opening of the right ureter. 4. A slight ridge, formed

by the muscle of the ureter, and extending from the termination of the ureter to the com-

mencement of the urethra. This ridge forms the lateral boundary of the trigonum vesicuB.

5. Commencement of the urethra; the elevation of mucous membrane immediately below

the figure is the uvula vesicae. The constriction of the bladder at this point is the neck of

the bladder. 6. Prostatic portion of the urethra. 7. Prostate gland; the diiference of thick-

ness of the gland, above and below the urethra, is shown. 8. Isthmus, or third lobe of the

prostate; immediately beneath which the ejaculatory duct is seen passing. 9. Right vesi-

cula seminalis ; the vas deferens is seen to be cut short ofi", close to its junction with the

ejaculatory duct. 10. Membranous portion of the urethra. 11. Cowper's gland of the right
'

side, with its duct. 12. Bulbous portion of the urethra; throughout the whole length of

the urethra of the corpus spongiosum numerous lacunae are seen. 1.3. Fossa navicularis.

14. Corpus cavernosum, cut somewhat obliquely to the right side, near its lower part. The
character of the venous-cellular texture is well shown. 15. Right erus penis. 16. Near the

upper part of the corpus cavernosum, the section has fallen a little to the left of the middle

line; a portion of the septum pectiniforme is consequently seen. This figure also indicates

the thickness of the fibrous investment of the corpus cavernosum, and its abrupt termina-

tion at the base of (17) the glans penis. 18. Lower segment of the glans. 19. Meatus nri-

narius. 20. Corpus spongiosum. 21. Bulb of the corpus spongiosum.

fan's, or utriculus prostaticus. This sac is the analogue of the uterus; it is

nearly half an inch in length, extends back beneath the third lobe of the pros-

tate, and by its approach to the surface contributes to the prominence of the

veru montanum. Its walls, of a yellowish-white color, are composed of areolar

and elastic tissue, mingled towards its fundus with smooth muscular fibre, and
it is lined within by a columnar epithelium. The ejaculatory ducts, enveloped
in longitudinal smooth muscular fibre, take their course forwards by the side

of the sinus pocularis, and terminate within its aperture by slit-like openings.
The prostatic portion of the urethra, when distended, is the most dilated part

of the canal ; but, excepting during the passage of urine, is completely closed

by its muscular tissue. In the contracted state of the urethra, the veru monta-
num acts as a valve, being pressed upwards against its roof; but, during the

action of the detrusor muscle of the bladder, the canal is dilated.

The Membranous portion, the narrowest part of the canal, measures about
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three lines in diameter, and is somewhat less than an inch in length. It extends

from the apex of the prostate gland to the bulb of the corpus spongiosum, and

Fig. 377

The bulbous, membranous, and prosta-

tic URETHRA, WITH PART OF THE BLADDER.

1. Part of the urinary bladder; its internal

surface. 2. Trigonum vesicae. 3. Openings

of the ureters. 4. Uvula vesicae. 5. Vera

montanum. 6. Opening of the sinus pocula-

ris. 7, 7. Apertures of the ejnculatory ducts.

8, 8. Openings of the prostatic ducts. The

figures 7, 7, and 8, 8, are placed on the cut

surface of the supra-urethral portion of the

prostate gland. 9, 9. Lateral lobes of the

prostate gland, a. Membranous portion of

the urethra, h, b. Cowper's glands, c, c. Aper-

tures of the excretory ducts of Cowper's

glands, d. Commencement of the bulbous

portion of the urethra, e. e, Upper surface of

the bulb of the corpus spongiosum. /,/. Crura

penis, g, g. Corpus cavernosum. li. Spongy

portion of the urethra.

passes through the triangular ligament. Its coats are, the mucous membrane,
longitudinal muscular coat, and compressor urethrse muscle. The submucous
tissue is richly supplied with vessels.

The Sponyi/ portiovy about six inches in length, forms the rest of the extent

of the canal, and is lodged in the corpus spongiosum from its commencement at

the triangular ligament to the meatus urinarius. It is narrowest in the body, and
dilated at each extremity, posteriorly in the bulb, where it is named the bulbous

portion, and anteriorly in the glans penis, where it forms the /ossa vavicularis.

The meatus urinarius is the most constricted part of the canal ; so that a cathe-

ter, which will enter that opening, may be passed freely through the whole

extent of a normal urethra. Opening into the bulbous portion are two small

excretory ducts about an inch in length, which may be traced backwards, be-

tween the coats of the urethra and the bulb, to the under part of the membra-
nous portion behind the triangular ligament, where they originate in two small,

lobulated, and somewhat compressed glands, of about the size of peas, Cowper's

glands. These glands are inclosed in a thin membrana propria, their glandular

tructure being held together by areolar tissue and smooth muscular fibre

;

smooth muscular fibre is also found as a longitudinal layer around their excre-

tory ducts. Their glandular vesicles are lined by a tesselated epithelium, the

epithelium of the excretory ducts being of the columnar kind. They are situated

immediately beneath the membranous portion of the urethra, and are inclosed

by the lower segment of the compressor urethrae muscle, so as to be subject to

muscular compression. On the whole internal surface of the spongy portion

of the urethra, and especially along its lower surface, are numerous small open-

ings of lacunae, the apertures of mucous glands situated in the submucous
areolar tissue. The openings of the lacunae are directed forwards, and are

liable occasionally to intercept the point of a small catheter in its passage

to the bladder. At about an inch and a half from the opening of the meatus,

in the upper wall of the urethra, one of the lacunaa is generally found much
larger than the rest, and is named the lacuna magna. In a preparation of this

lacuna, made by Sir Astley Cooper, the extremity of the canal presents several

large primary ramifications.
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TESTES.

The testes are two small glandular organs suspended from the abdomen bj
the spermatic cords, and inclosed in an external tegumentary covering, the

scrotum.

The Scrotum is distinguished into two lateral halves or hemispheres by a

raph^, which is continued anteriorly along the under surface of the penis, and
posteriorly along the middle line of the perineum to the anus. Of these two
lateral portions the left is somewhat longer than the right, and corresponds with

the greater length of the spermatic cord on the left side.

The scrotum is composed of two layers, integument, and a proper covering,

the dartosj the integument is thin, devoid of fat, semi-transparent, possesses

numerous large sebiparous and sudoriparous glands, is beset with hairs which
issue obliquely from the skin, and have prominent roots, and has usually a dark

color from the presence of pigment in the epidermis. The tunica dartos is a

thin reddish layer composed of smooth muscular tissue ; it forms the proper

tunic of the scrotum, and sends inwards a septum, septum scroti, which divides

the cavity into two sacs for the two testes. The dartos is continuous around

the base of the scrotum with the common superficial fascia of the abdomen
and perineum, and in an attenuated form is prolonged upon the penis to the

prepuce.

The Spermatic cord is the medium of communication between the testes

and the interior of the abdomen ; and is composed of arteries, veins, lymphatics,

nerves, the excretory duct of the testicle, and investing tunics. It commences
at the internal abdominal ring, where the vessels of which it is composed con-

verge, and passes obliquely along the spermatic canal : the cord then escapes at

the external abdominal ring, and descends through the scrotum to the posterior

border of the testicle. The left cord is somewhat longer than the right, and
permits the left testicle to reach a lower level than its fellow.

The Arteries of the spermatic cord are, the spermatic artery from the aorta;

the deferential artery, accompanying the vas deferens, from the superior vesical

;

and, the cremasteric, from the epigastric artery. The spermatic veins form a

plexus, which constitutes the chief bulk of the cord ; they are provided with

valves at short intervals, and the smaller veins have a peculiar tendril-like

arrangement, which has obtained for them the name of vasa pampinifor-
mia. The lymphatics are of large size, and terminate in the lumbar glands.

The nerves are the spermatic plexus, which is derived from the aortic and renal

plexus, the genital branch of the genito-crural nerve, and the scrotal branch of

the ilio-inguinal.

The Vas deferens, the excretory duct of the testicle, is situated along the pos-

terior border of the cord, where it may be distinguished by the hard and cordy

sensation which it communicates to the fingers. It is about a line or a line and
a half in thickness; its parietes are thick and tough, and its canal from one-

fourth to one-third the diameter of the entire duct. In structure it is composed
of three coats, an external or fibrous coat, which is thin; & middle or muscular
coat, which is remarkable for its thickness, and consists of three layers of smooth
muscular fibre, namely, external longitudinal, middle circular, and internal lon-

gitudinal ; and an internal or mucous coat, the mucous membrane being pale in

color, disposed in longitudinal plaits, and coated with a squamous epithelium,

composed of cells containing yellowish pigment granules. In the dilated por-

tion, near its extremity, it presents a reticular appearance, like that of the vesi-

culag seminales.

The Coverings of the spermatic cord are, the spermatic fescia, cremaster

tuuscle, and fascia propria. The spermatic fascia is a prolongation of the inter-
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Columnar fascia, derived from the borders of the external abdominal ring during

the descent of the testicle in the foetus. The cremasteric covering, nythroid, is

the thin muscular expansion formed by the spreading out of the fibres of the

cremaster, which is likewise carried down by the testis during its descent.

The foscia propria is a continuation of the infundibuliform process from the

transversalis fascia, which immediately invests the vessels of the cord, and is

also obtained during the descent of the testis.

The Testis (testicle) is a small oblong and rounded gland, about an inch and

a half in length, somewhat compressed at the sides and behind, and suspended

in the cavity of the scrotum by the spermatic cord.

Its position in the scfotum is oblique, so that the upper extremity is directed

upwards and forwards, and a little outwards ; the lower, downwards and back-

wards, and a little inwards; the convex border looks forwards and downwards,

and the flattened border, to which the cord is attached, backwards and up-

Transversr section of the testicle. 1. Cavity l^iQ- S78.

of the tunica vaginalis ; the most external layer is

the parietal layer; and that in contact with the

organ, the visceral layer. 2. Tunica alhuginea.

3. Mediastinum testis giving off numerous fibrous

cords in a radiated direction to the internal surface

of the tunica albuginea. The cut extremities of the

vessels below the figure belong to the rete testis
;

and those above to the arteries and veins of the organ.

4. Tunica vasculosa, or pia mater testis. 5. One of

the lobules, consisting of the convolutions of the

tubuli seminiferi, and terminating by a single duct,

the vas rectum. Corresponding lobules are seen be-

tween the other fibrous cords of the mediastinum.

6. Section of the epididymis.

wards. Lying against its outer and posterior border is a flattened body which

follows the course of the testicle, and extends from its upper to its lower extre-

mity; this body is named, from its relation to the testis, epididymis (jTti, upon,

6i6d^oj, the testicle) ; it is divided into a central part or body, an upper extre-

mity or globus major, and a lower extremity, globus minor (cauda) epididymis.

The globus major [or head] is situated against the upper end of the testicle, to

which it is closely adherent; the globus minor [or tail] is placed at its lower

end, is attached to the testis by areolar tissue, and curves upwards, to become
continuous with the vas deferens. The testis is invested by three tunics, tunica

vaginalis, tunica albuginea, and tunica vasculosa, and is connected to the

inner surface of the dartos by a large quantity of extremely loose areolar tissue,

in which fat is never deposited, but which is very susceptible of serous

infiltration.

The Tunica vaginalis is a pouch of serous membrane derived from the peri-

toneum in the descent of the testis, and afterwards obliterated from the abdo-

men to within a short distance of the gland. Like other serous coverings, it is

a shut sac, investing the organ, visceral portion, and then reflected so as to

form a bag around its circumference, parietal portion. The visceral portion,

tunica vaginalis propria, covers the surface of the tunica albuginea, and sur-

rounds the epididymis, connecting it to the testis by means of a duplicature.

The parietal portion, tunica vaginalis communis, is attached by its external

surface, through the medium of a quantity of loose areolar tissue, to the inner

surface of the dartos. Between the two layers is the smooth surface of the

shut sac, moistened by its proper secretion.

The Tunica albuginea (dura mater testis) is a thick areolo-fibrous membrane,
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Fig. 379.

of a bluish-white color, and the proper tunic of the testicle. It is adherent
externally to the tunica vaginalis propria, and, from the union of a serous with

a fibrous membrane, is regarded as a libro-serous membrane, like the dura mater
and pericardium. After surrounding the testicle, the tunica albugioea is re-

flected from its posterior border into the interior of the gland, and forms a

projecting longitudinal ridge, the mediastinum testis (corpus Highmorianura),'

from which numerous fibrous cords (trabeculse, septula) are given off, to be in-

serted into the inner surface of the tunic. The medi-

astinum serves to contain the vessels and ducts of the

testicle in their passage into the substance of the organ,

and the fibrous cords are adapted to prevent compres-

sion of the gland. If a transverse section of the testis be

made, and the surface of the mediastinum examined,

it will be observed that the bloodvessels of the sub-

stance of the organ are situated near the posterior bor-

der of the mediastinum, while the divided ducts of the

rete testis occupy a place nearer the free margin.

The Tunica vasculosa (pia mater testis) is the nu-

trient membrane of the testis; it is situated immedi-
ately within the tunica albuginea, and incloses the sub-

stance of the gland, sending processes inwards between
the lobules, in the same manner that the pia mater is

reflected between the convolutions of the brain.

The substance of the testis consists of numerous coni-

cal flattened lobules (lobuli testis), the bases being

directed towards the surface of the organ, and the

apices towards the mediastinum. Krause found be-

tween four and five hundred of these lobules in a sin-

gle testis. Each lobule is invested by a distinct sheath

formed of two layers, one being derived from the tunica

vasculosa, the other from the tunica albuginea. The
lobule is composed of from one to three minute tubuli,

tuhuli seminiferi^ exceedingly convoluted, anastomosing

frequently with each other near their extremities, termi-

nating in loops or in free caecal ends, and of the same
diameter (j^o of an inch, Lauth) throughout. The
tubuli seminiferi are of a bright yellow color; they be-

come less convoluted in the apices of the lobules, and
terminate by forming between twenty and thirty small

straight ducts of about twice the diameter of the tubuli

seminiferi, the vasa recta. The vasa recta enter the

substance of the mediastinum, and terminate in from

seven to thirteen ducts, smaller in diameter than the vasa

recta. These ducts pursue a waving course from below upwards through the

fibrous tissue of the mediastinum ; they communicate freely with each other,

and constitute the rete. testis. At the upper extremity of the mediastinum, the

ducts of the rete testis terminate in from nine to thirty small ducts, the vasa

efferentia,^ which form by their convolutions a series of conical masses, the

'Nathaniel Highmore, a physician of Oxford, in his "Corporis Humani Disquisitio

Anatouiica," published in 1651, considers the corpus Highmorianum as a duct formed hy

the convergence of the fibrous cords, which he mistakes for smaller ducts.

2 Lauth estimates the whole number of tubuli seminiferi in each testis at 840, and their

average length at 2 feet 3 inches. According to this calculation, the entire length of the

tubuli seminiferi would be 1890 feet.

3 Each vas efferens with its cone measures, according to Lauth, about 8 inches. The
entire length of the tubes composing the epididymis, according to the same authority, is

about 21 feet.

Anatomy of the tes-

iis. 1, 1. Tunica albugi-

nea. 2, 2. Medinstinum

testis. 3, 3. Lobuli testis.

4, 4. Vasa recta. 5. Rete

testis. 6. Vasa efferentia,

of which six only are re-

presented in this diagram.

7. Coni vasculosi, consti-

tuting the globus mnjor

epididymis. 8. Body of

the epididymis. 9. Glo-

bus minor epididymis. 10.

Vas deferens. 11. Vascu-

lum aberrans.
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coni vasculosi ; from the bases of these cones tubes of largei' size proceed,

which constitute, by their complex convolutions, the body of the epididymis

The tubes become gradually larger

towards the lower end of the epi- [fi«- 380

didymis, and terminate in a single

large and convoluted duct, the vas

deferens.

The Epi(l!di/inis is formed by

the convolutions of the excretory

seminal ducts, externally to the

testis, and previously to their ter-

mination in the vas deferens. The
more numerous convolutions and

the agirregation of the coni vas-

culosi at the upper end of the or-

gan constitute the globus major ;

the continuation of the convolu-

tions downwards is the bod^ ; and

the smaller number of convolu-

tions of the single tube at the lower

extremity, the globus minor. The
tubuli are connected together by
filamentous areolar tissue, and are

inclosed by the tunica vaginalis.

A small convoluted duct, of va-

riable length, is generally con-

nected with the duct of the epi-

didymis, just at the commence-
ment of the vas deferens. This

is the vasculum aberrans of Hal-

ler ; it is attached to the epidi-

dymis by the areolar tissue in

which that body is enveloped.

Sometimes it becomes dilated to-

wards its extremity, but more fre-

quentl}' retains the same diameter

throughout.

The Vas deferens may be traced upwards, from the globus minor of the epi-

didymis along the posterior part of the spermatic cord, and along the spermatic

canal to the internal abdominal ring. From the ring it is reflected inwards to

the side of the fundus of the bladder, and descends along its posterior surface,

crossing the direction of the ureter, to the inner border of the vesicula semina-

lis. In the latter situation it becomes somewhat larger in size and sacculated,

and terminates at the base of the prostate gland, by uniting with the duct of

the vesicula seminalis, and constituting the ejaculatory duct. The ejaculatory

duct, which is thus formed by the junction of the duct of the vesicula semina-

lis with the vas deferens, passes forwards in the outer wall of the sinus pocula-

ris, and terminates by a slit-like opening close to or just within the aperture of

the sinus.

Glandular stuucture of the testis, displayec

BY iiercurial INJECTION ; after Lauth. i, a, a. Glan-

dular substance of the testis subdivided into lobes,

each lobe being composed of convoluted tubuli

closely packed, h. Rete testis, c, c. Vasa efferen-

tia. d. Inflected part of the vasa eiferentia forming

the coni vasculosi. e, e. Dilatations of the eflferent

vessels, /. Body of the epididymis, g. Tail of the

epididymis, h. Vasculum aberrans. i. Convoluted

part of the vas deferens, k. Straight part of the

vas deferens.]

FEMALE PELVIS.

The peculiarities in form of the female pelvis have already been exarainf^d

with the anatomy of the bones (p. 118). Its lining boundaries are the same

as those of the male.
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The contents are the bladder, vagina, uterus with its appendages, and
rectum. Some portion of the small intestine also occupies the upper part of its

cavity.

The Bladder is in relation with the pubes in front, with the uterus
behind, from which it is usually separated by a convolution of small intes,-

tine, and with the neck of the uterus and vagina beneath. The form of the
female bladder corresponds with that of the pelvis, being broad from side to

side, and often bulging more on one side than on the other. This is particu-

larly evident after parturition. The coats of the bladder are the same as those
of the male.

The Urethra, about an inch and a half in length, is lodged in the upper
and anterior wall of the vagina, in its course downwards and forwards, beneath

Fig. 381.

SiPE VIEW OF THE VISCERA OF THE FEMALE PELVIS. 1. Symphysis pubis; to the upper
part of which the tendon of the rectus muscle is attnehed. 2. Abdominnl parietes. 3. Col-

lection of fat, forming the prominence of the mons Veneris. 4. Urinary bladder. 5. En-
trance of left ureter. 6. Canal of the urethra, converted into a mere fissure by the contrac-

tion of its walls. 7. Meatus urinarius. 8. Clitoris, with its prseputium, divided through the

middle. 9. Left nympha. 10. Left labium majus. IL Meatus of the vagina, narrowed by
the contraction of its sphincter. 12, 22. Canal of the vagina, on which the transverse rugffi

are apparent. 13. Thick wall of separation between the base of the bladder and the vagina.

14. Wall of separation between vagina and rectum. 15. Perineum. 16. Os uteri. 17. Cer-

vix. 18. Fundus uteri. The cavitas uteri is seen along the centre of the organ. 19. Rec-
t-um, showing the disposition of its mucous membrane. 20. Anus. 21. Upper part of

rectum invested by peritoneum. 23. Utero-vesical fold of peritoneum. The recto-

uterine fold is seen between the rectum and posterior wall of the vagina. 24. Reflexion

of peritoneum, from the apex of the bladder upon the urachus to the internal surface of

the abdominal parietes. 25. Last lumbar vertebra. 26. Sacrum. 27. Coccyx.

the arch of the pubes, to the meatus urinarius. It is composed of tnree coats,

mucous, submucous, and muscular: the murovs mat is vascular, and disposed
ifj longitudinal folds, and is continuous internally with the mucous membrauo
of the bladder and externally with that of the vulva. It is provided with a
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squamous epithelium, having a deep stratum of elongated cells, like the mucous
membrane of the bladder, and near its extremity has, opening on its surface,

the ducts of numerous racemose mucous glands, the glands of Littre. The
submucous coat is loose, and provided with a considerable plexus of veins, and

in its areolar tissue are situated the racemose mucous glands, which open into

the urethra near its termination. The muscular coat consists of two layers,

which are continuous with the muscular structure of the bladder, the internal

layer being longitudinal, and mingled with areolar and elastic tissue ; the ex-

ternal circular, and continuous with the middle layer of the muscular coat.

The female urethra is remarkable for its distensibility, which is only restricted

at the meatus by a ring of dense areolar tissue; hence, in distending the

urethra for surgical purposes, it is often necessai'y to divide the margin of the

meatus with the knife.

INTERNAL ORGANS OF GENERATION.

VAGINA.

The Vagina is a membranous canal, leading from the vulva to the uterus, and
corresponding in direction with the axis of the outlet of the pelvis. It is con-

stricted at its commencement, but near the uterus becomes dilated, and is closed

by the contact of the anterior with the posterior wall. Its length is variable

;

but it is always longer on the posterior than on the anterior wall, the former
being usually about five or six inches in length, the latter about four. It is

attached to the cervix of the uterus, which latter projects into the upper extre-

mity of the canal. Its upper fourth is covered posteriorly l»y the peritoneum,
while anteriorly the peritoneum is reflected from the cervix uteri without reach-

ing so low as the vagina; it is firmly connected to the bladder in front, and loosely

to the rectum behind ; while at the sides it receives the attachment of the pos-

terior layer of the broad ligaments above, and that of the pelvic fascia and leva-

tores ani below. Its close connexion with the bladder occasions the prolapsus

of that organ in cases of prolapsus uteri, while its looser connexion with the

rectum preserves the latter from a similar accident.

The vagina, about one line in thickness, is composed of three coats, external,

fibrous; middle, muscular; and internal, mucous. The externa^,, ov Jihroiis coat,

is thin and white, and consists of condensed areolar tissue, with an admixture
of elastic fibres. It is firm around the upper part of the tube, and lax inferiorly,

and contains in its tissue, especially below, an abundant venous plexus. By its

inner surface it is blended with the muscular coat without any distinct separa-

tion. The middle, or muscular coat, is composed of smooth muscular fibre,

arranged in longitudinal and circular bundles, and intermingled with areolar

tissue and a considerable plexus of veins. The internal, or mucous coat, is of
a pale red color, and disposed in numerous plaits or folds, columnce rugosce

;

which diverge transversely from a middle line, or raph6, situated on the ante-

rior and posterior wall of the vagina; the rugas are most strongly developed on
the anterior wall, and the median raphe are termed columns of the vagina. lu
intimate structure the mucous membrane consists of areolar and elastic tissue,

to which its firmness and elasticity are due, and presents numerous conical, pa-
pillae imbedded in a squamous epithelium. The epithelium is thick and lami-
nated, resembling that of the oesophagus, its upper scales measuring about j^j'^tti

of an inch in diameter; it is continuous externally with the epithelium of tlie

vulva, and terminates internally at about the middle of the cervix uteri.

37
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UTERUS.

The Uterus is a flattened organ of a pyriform shape, having the hase directed

upwards and forwards, and the apex downwards and backwards, in the line of

Fig. 382.

Uterds with its appendages tiewed from the front. 1. Body of the uterus. 2.

Fundus. 3. Cervix. 4. Os uteri. 5. Vagina; the cipher is placed on the posterior raph6

or columna, from which the transverse rugae are seen passing off at each side. 6, 6. Broad

ligament of the uterus. 7. Convexity of the broad ligament formed by the ovary. 8, 8.

Round ligaments of the uterus. 9, 9. Fallopian tubes. 10, 10. Fimbriated extremities of

the Fallopian tubes; on the left side of the figure, the mouth of the tube is turned forwards

in order to show its ostium abdominale. 11. Ovary. 12. Utero-ovarian ligament. 13.

Fallopio-ovarian ligament, on which some small fimbriae are continued for a short distance.

14. Peritoneum of anterior surface of uterus. This membrane is removed at the left side

of the figure, but on the right is continuous with the anterior layer of the broad ligament.

the axis of the inlet of the pelvis,

course of the vagina. It is convex

Section of virgin or nulliparous

UTERUS, a. Cavity of the body. o.

Orificium internum and inferior angle

of the cavity, i, i. The two superior

angles of the cavity and orifices of

the Fallopian tubes, through which

bristles are passed, s. Fundus, e.

Cavity of the cervix, n, n. Plicae

palmate.]

what less thick. The opening of

and forming a considerable angle with the

on its posterior surface, and somewhat flat-

tened in front; in the unimpregnated state

it is about three inches in length, two in

breadth across its broadest part, and one

in thickness; and is divisible into fundus,

body, cervix, and os uteri. At the period

of puberty, the uterus weighs about one

ounce and a half; after parturition, from

two to three ounces; and at the ninth month
of utero-gestation, from two to four pounds.

The fundus and bod^/ are inclosed in a

duplicature of peritoneum, which is con-

nected with the sides of the pelvis, and

forms a transverse septum between the

bladder and rectum. The folds formed by

this duplicature of peritoneum at either

side of the organ are the broad ligaments.

The cervix is the lowest portion of the

uterus ; it is distinguished from the body

by a well-marked constriction; around its

circumference is attached the upper end of

the vagina, and at its extremity is an open-

ing which is nearly round in the virgin,

and transverse after parturition, the os uteri

(os tincae), bounded before and behind by
two labia ; the posterior labium being some-

what longer than the anterior, and some-

the OS uteri is of considerable size, and is
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named the orificium. uteri externum; the canal then becomes narrowed, and at

the upper end of the cervix is constricted into a smaller opening, the orifiditm

internum} Beyond this point the canal of the cervix expands into the shallow

triangular cavity of the uterus, the inferior angle corresponding with the orifi-

eium internum, and the two superior angles, which are funnel-shaped, and repre-

sent the original bicornute condition of the organ, with the commencement of

the Fallopian tubes.

The uterus is composed of three tunics : of an external or serous coat, derived

from the peritoneum, which constitutes the duplicatures at each side of the

organ called the broad ligaments ; of a middle or muscular coat, which gives

thickness and bulk to the uterus ', and of an internal or mucous membrane,
which lines its interior, and is continuous on the one hand with the mucous
lining of the Fallopian tubes, and on the other with that of the vagina.

In the unimpregnated state the muscular coat is exceedingly dense in texture,

offers resistance to section with the scalpel, and appears to be composed of

whitish fibres inextricably interlaced and mingled with bloodvessels. In the

impregnated uterus the fibres are of large size, distinct, and separable into three

[Fig. 384. [Fig. 385.

External layer op uterine muscular

FIBRES.]

Internal layer op uterine muscular

FIBRES.]

layers : external, which are longitudinal and transverse, the former constituting

a thin plane on the anterior and posterior surface and fundus of the organ, the

latter being prolonged outwards on the Fallopian tubes, and into the round and

ovarian ligaments ', middle, a thick layer consisting of flat bundles of transverse,

longitudinal, and oblique fibres, complexly interlaced, and traversed by a

plexus of large veins, which give this portion of the substance of the aterus a

spongy appearance ; and an internal layer of longitudinal, transverse, and ob-

lique fibres. The longitudinal fibres of the internal or deep layer aro thin and

slender, the transverse stronger and continued as an annular stratum upon the

Fallopian tubes, while around the os uteri they form a circular ring, the sphinc-

ter uteri. The formative elements of the muscular coat are short, fusiform fibre-

cells, about -^^g of an inch long, with long oval nuclei, intermingled with a con-

siderable quantity of immature nucleated areolar tissue.

The mucous membrane, of a whitish or pale red color, is closely connected,

or more correctly, is blended with the muscular coat; it is composed of imma-
ture nucleated areolar tissue without elastic fibres, is smooth on the surface, and

1 The orificium internum is not unfrequently obliterated in old persons ; indeed, this

obliteration is so common, as to have induced Mayer to regard it as normal.
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,—

t

coated by a ciliated epithelium, the direction of the vibrations of the cilia being

from without inwards. In the cervix uteri the mucous membrane is somewhat
thicker than in the fundus, and on

[FiQ. 386. the anterior and posterior surface

of its canal is disposed in folds,

pliciR palmatce, which have re-

ceived the name of arhor vitcp

uferina. In the lower part of the

cervix, moreover, are found filiform

papillse, invested by a ciliated epi-

thelium.

The mucous glands of the uterus,

ox uterine glands, are minute fol-

licles corresponding in length with

the thickness of the mucous mem-
brane, very numerous, sometimes

simple, sometimes bifid, and some-

times spirally twisted. Their struc-

ture resembles other mucous glands,

namely, a membrana propria, an

epithehum of spheroidal cells in

the fundus of the follicle, and of

columnar cells in the excretory

duct. They become much enlarged

during pregnancy. In the cervix

uteri, between the plicae palmatae,

are found other mucous follicles

which secrete the peculiar, trans-

parent, vitreous or crystalline mu-
cus of that region. It is these

follicles in an imperforate state

which constitute the small trans-

parent vesicles termed ovula JVa-

bothi, seen in the canal of the cervix, around the os uteri, and sometimes in its

cavity.

Vessels and Nerves.— The Arteries of the uterus are, the uterine from the

internal iliac, and the ovarian from the aorta; they ramify through the muscu-
lar and mucous coat, forming a plexus of larger vessels in the deep portion of

the latter, and of smaller vessels in its superficial portion; from the smaller

vessels are given off the capillaries, which constitute a fine plexus around the

glands and a coarse plexus at the surface, the blood from the latter passing into

the veins. The Veins take the course of the arteries, and terminate, in the

venous plexus situated on each side of the body of the uterus. In the impreg-

nated womb, the veins are so much dilated as to deserve the name of sinuses

;

they are thin in structure, and devoid of valves, and their great number in the

muscular coat gives a spongy appearance to the walls of the pregnant uterus.

The Lymphatics are numerous, the deep commencing in the mucous membrane,
the superficial taking their course in the subserous tissue ; they follow the

direction of the bloodvessels, and terminate in the pelvic and lumbar glands.

The Nerves of the uterus are derived from the hypogastric and spermatic

plexuses, and from the sacral plexus. They have been made the subject of

special investigation by Dr. Robert Lee, who has successfully repaired the

omission made by Dr. Willam Hunter, in this part of the anatomy of the organ

In his numerous dissections of the uterus, both in the unimpregnated and
gravid state, Dr. Lee has made the discovery of several large nervous ganglia

und plexuses. Tlie principal of these, situated at each side of the cervix uteri

MuLTiPAROus UTERUS laid open by removing a

part of its anterior wall. m,m. Mucous membrane.

p, p. Substance of the uterine walls. Below is

shown <a single gland from the mucous membrane.

o. Mouth of the gland, t. Csecal extremity.]
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immediately behind the ureter, he terms the Jit/pogasfnc ganglion ; it receives

the greater number of the nerves from the hypogastric and sacral plexuses, and
distributes branches to the uterus, vagina, bladder, and rectum. Of the branches

to the uterus, a large fasciculus proceeds upwards by the side of the organ

towards its angle, where they communicate with branches of the spermatic

plexus, and form another large ganglion, which he designates the spermatic

ganglion, and which supplies the fundus uteri. Besides these. Dr. Lee describes

vesical and vaginal ganglia, and anterior and posterior subperitoneal ganglia

and plexuses, which communicate with the preceding, and constitute an exten-

sive nervous network over the entire uterus. Dr. Lee concludes his observa-

tions by remarking :— "These dissections prove that the human uterus pos-

sesses a great system of nerves, which enlarges with the coats, bloodvessels, and
absorbents, during pregnancy, and which returns after parturition to its original

condition liefore conception takes place. It is chiefly by the influence of these

nerves that the uterus performs the varied functions of menstruation, concep-

tion, and parturition, and it is solely by their means that the whole fabric of

the nervous system sympathises with the different morbid affections of the

uterus. If these nerves of the uterus could not be demonstrated, its physiolosy

and pathology would be completely inexplicable." '

APPENDAGES OP THE UTERUS.

The Appendages of the uterus are inclosed by the lateral duplicatures of

peritoneum, called the broad ligaments. They are the Fallopian tubes and
ovaries.

The Fallopian ^ tubes or oviducts, the uterine trumpets of the French
writers, are situated in the upper border of the broad ligaments, and are con-

nected with the superior angles of the uterus. They are somewhat trumpet-

shaped, being smaller at the uterine than at the free extremity, and narrower in

the middle than at either end. Each tube is about four or five inches in length,

and more or less flexuous in its course. The canal of the Fallopian tube is

exceedingly minute; its inner extremity opens by means of the ostium uterinum
into the upper angle of the cavity of the uterus, and the opposite end into the

cavity of the peritoneum. The free or expanded extremity of the Fallopian

tube presents a double and sometimes a triple series of small processes or

fringes, which surround the margin of the trumpet or funnel-shaped opening,

the ostium abdominale. This fringe-like appendage to the end of the tube has
gained for it the appellation of the fimbriated extremity; and the remarkable
manner in which this circular fringe applies itself to the surface of the ovary

during sexual excitement, the additional title of morsus diaboli. A short li2:a-

mentous cord proceeds from the fimbriated extremity to be attached to the

distal end of the ovary, and serves to guide the tube in its seizure of that

organ.

The Fallopian tube is composed of three tunics, an external and serous invest-

ment derived from the peritoneum ; a middle or musndar coat, consisting of

circular (internal) and longitudinal (external) fibres, continuous with those of
the uterus; and an internal or lining mucoiis membrane, which is continuous
on the one hand with the mucous membrane of the uterus, and at the opposite

extremity with the peritoneum. The fibres of smooth muscle are mingled, as in

^ Philosophical Transactions for 1842.

2 Gabriel Fallopius, a nobleman of Modena, was one of the founders of modern anatomy
He was Professor at Ferrara, then at Pisa, and afterwards succeeded Vesalius at Padua
His principal observations are collected in a work, " Obsei'vationes Anatomicse," which ha
published in 1561.
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the uterus, with immature nucleated areolar tissue. The mucous membrane is

thin, pale, and soft, without villi or glands, and disposed in longitudinal plaits.

It is invested by an epitlieUum. consisting of a single layer of conical or filiform

ciliated cells, the direction of the vibrations of the cilia being towards the cavity

of the uterus.

[Fig. 387.

The Ovaries, testes rmdwhres, are two oblong, flattened and oval bodies, of a

whitish color and uneven surface, [about half an inch thick, three-quarters of an

inch wide, and from an inch to an inch and a half long,] situated in the poste-

rior layer of peritoneum of the broad ligaments. They are connected to the

upper angles of the uterus at each side by means of a rounded cord, consisting

of fibrous tissue, and a few muscular fibres derived from the uterus, the liga-

ment of the ovary. By the opposite extremity they are connected by another

and a shorter ligament to the fimbriated aperture of the Fallopian tube.

In structure tiie ovary is composed of a spongy fibrous parenchyma or stroma

of a grayish-red color, containing a number of small cells traversed by bloodves-

sels, and inclosed in a capsule consisting of

two tunics, external or serous, derived from

the peritoneum, and investing it completely,

with the exception of its lower border where
the vessels enter; and internal o^c fibrous,

called also tunica propria and tunica albugi-

nea, the latter from its analogy with the

fibrous coat of the testis. By its inner sur-

face the tunica albuginea blends with the

substance of the ovary. The stroma is com-
posed of immature nucleated and fibrous areo-

lar tissue, and, traced from the lower border

of the organ, its fibres radiate from the lower

border and centre towards the circumference

in small bundles, between which and near the surface of the ovary, are seen a

number of small cells or vesicles termed ovisacs or Graafian vesicles. The
peripheral position of the larger ovisacs has caused

a division of the stroma into medullary and coi'ti-

cal, in the latter of which, the ovisacs are chiefly

found. The number of ovisacs in a single ovary

has been estimated at from 30 to 100 or even 200
;

and their size varies from a quarter of a line to

three lines in diameter.

The Ovisac or Graafian vesicle \or follicle~\, is a

vesicle consisting of an external membrane and

fluid contents. The membrane is composed of an

outer coat, the tunica fibrosa, the theca folliculi of

Von Baer; and an internal lining or epithelium..

The tunica fibrosa is highly vascular, is connected

to the stroma of the ovary by means of a loose areo-

lar tissue, and is composed of condensed immature

areolar tissue. Externally, it is whitish and firm
;

internally, reddish and soft. The epithelium con-

sists of round or polygonal cells with large nuclei,

and a greater or less number of fatty granules ; the

cells quickly lose their definition after death, and
then the epithelium assumes the appearance which
has gained for it the name of membrana granulosa^

namely, a granular layer with numerous nuclei.

The membrana granulosa forms an uniform lining to the ovisac, excepting on

SrcTION op HtTAfAJf OVARY, showlDg

the formation of Graafian vesicles ; about

twice the natural size.]

[Fig. 388.

Graafian follicle of the
sow; after Kolliker. Magni-

fied about 10 diameters, a. Ex-

ternal, 6, internal layer of the

fibrous membrane of the folli-

cle, c. Membrana granulosa.

d. Liquor folliculi. e. Germi-
nal eminence, a projection ofthe

membrana granulosa. /. Ovu-

lum with a zona pellucida, vi-

tellus, and germinal vesicle.]



ROUND LIGAMENTS. 583

the side nearest the surface of the ovary, where the cells are accumulated into a

a small emiueuce, termed mmiilus proNgei-us or germinal eminence. This ger-

minal eminence contains a minute globular nucleated vesicle, the ovulnm. The
fluid contents of the ovisac, liquor /oUicuIi, are a clear yellowish fluid resem-

bling serum, and a few free nuclei detached from the membrana granulosa.

The ovuhnn, or future ovum, measuring in its mature state about y-J^ of an
inch in diameter, is a globular vesicle consisting of a cell membrane, the mem-
brana vitellina, a. yelk, or vitellus, and a vesicular nucleated nucleus, the vesi-

cular nucleus being the germinal vesicle, and the nucleolus the germinal spot

The cell membrane is clear and transparent, and has received the name of zona,

pellucida, and the yelk yellowish and viscid, consisting of numerous minute
granules intermingled with fat granules ; the fluid of the germinal vesicle is clear

and colorless.

As the ovisac attains maturity, it approaches nearer and nearer the capsule

of the ovary, and, pressing against the capsule, renders it so thin that moderate
pressure, such as that made by the fimbriated extremity of the Fallopian tube,

causes the protrusion and rupture both of the ovisac and the capsule of the

ovary. By this rupture the ovulum is expelled, carrying with it the germinal

eminence and part of the membrana granulosa, which in its new relation is termed
the germinal disk, discus proligerus. The ovisac, now emptied of its contents,

is quickly filled with a sanguineous fluid, resulting from the tearing of its vessels,

the internal portion of the tunica fibrosa becomes thickened and plicated, and
converted into a yellow vascular tissue, while the external layer of the tunic

retains its character of a white fibrous membrane. This is the coypus luteum, a

yellowish mass with fast diminishing cavity, plicated structure, vascular, and
inclosed in a thin fibrous layer. It retains these characters up to the second or

third month of pregnancy, and then slowly diminishes in size, being gradually

last some months after parturition is complete, or reduced to a small whitish

or dark-colored mass, corpus albicans vel nigrum. The corpora lutea, which
are independent of pregnancy, false corpora lutea, disappear in the course of

<sne or two months, and leave behind them a scarcely perceptible trace of their

existence.

Vessels and Nerves.—Th.Q Af'teries of the ovaries are branches of the uterine;

^he spermatic or ovarian artery being distributed to the broad ligaments,

according to Weber, and not specially to the ovaries. The arteries enter the

ovary along its inferior border by numerous minute trunks, which pass in a

serpentine course through its stroma, to be distributed chiefly to the walls of

the ovisacs, forming an exterior coarse and interior fine capillary plexus

The Veins constitute an ovarian plexus, which terminates in the uterine plexus

The Lijmphatics, few in number, terminate in the pelvic and lumbar glands

The Nerves are derived from the spermatic plexus, and take the course of the

arteries.

The Round ligaments are two musculo-fibrous cords between four and five

inches long, situated within the layers of the broad ligaments, and extending

from the upper angles of the uterus, and along the spermatic canals to the labia

majora, in which they are lost. They are composed of smooth muscular fibre

and areolar tissue, but towards the internal abdominal rings, have also nume-
rous fasciculi of striated muscular fibres. The round ligaments are accompa-

nied by a small artery, by several filaments of the spermatic plexus of nerves,

by a plexus of veins, and by a process of the peritoneum which represents the

serous membrane investing the spermatic cord in the male. In the young
subject, this process extends for a short distance along the spermatic canal,

and is denominated the canal of Nuck; it is sometimes pervious in the adult.

The plexus of veins occasionally becomes varicose, and forms a small tumor at

the external abdominal ring, which has been mistaken for inguinal hernia.
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The round ligaiuents serve to retain the uterus in position in the pelvis, apd,

during utero-gestation, to draw the anterior surface of the organ against the

abdominal parietes.

EXTERNAL ORGANS OF GENERATION.

The female organs of generation are divisible into internal and external ; the

internal are contained within the pelvis, and have been already described; thej

are the vagina, uterus, ova-
[Fio. 380. ries, and Fallopian tubes.

The external organs are the

mons Veneris, labia majora,

labia minora, clitoris,, me-

atus urinarius, and open-

ing of the vagina.

The 3Ions Veneris is the

eminence of integument,

situated on the front of the

pubes. Its areolar tissue

is loaded with adipose sub-

stance, and the surface co-

vered with hairs.

The Labia majora are

two large longitudinal folds

of integument, containing

areolar tissue, fat, and a

tissue resembling the dar-

tos. They inclose an ellip-

tical fissure, the common
urino-sexual opening or

vulva. The vulva receives

the inferior opening of the

urethra and vagina, and is

bounded anteriorly by the commissura superior, and posteriorly by the commis-
Kiira inferior. Stretching across the posterior commissure is a small transverse

fold, the frcenulum labiorum, or fourchette, which is ruptured during parturi-

tion; and immediately within this fold a small cavity, the fossa navicularis.

The length of the perineum is measured from the posterior commissure to the

margin of the anus, and is usually not more than an inch. The external sur-

face of the labia is covered with hairs ; the inner surface is smooth, and lined

by mucous membrane, which contains a number of large sebiparous glands, and
is covered by a thin cuticular epithelium. The use of the labia majora is to

favor the expansion of the vulva during parturition ; for, in the passage of the

head of the foetus, the labia are unfolded and completely effaced.

The Labia minora, or nymphce, are two smaller folds, situated within the

labia majora. Superiorly they are divided into two processes, which surround

the glans clitoridis, the superior fold forming the prceputium clitoridis, the infe-

rior its frcenulum. Inferiorly, they diminish gradually in size, and are lost on

the sides of the opening of the vagina. The nymphae consist of mucous mem-
brane, covered by a thin cuticular epithelium. They are provided with a

number of sebiparous glands, and contain, in their interior, a plexus of blood-

vessels.

The Clitoj-is is a small elongated organ situated in front of the pubes, and
supported by a suspensory ligament. It is formed by a small body, analogous

to the corpus cavernosum penis, and, like it, arises from the ramus of the os

pubis and ischium at each side by two crura. At the extremity of the clitoria

Female external organs of generation, m. Mons
Veneris, p. Perineum. I, I. Labia majora. i. Fourchette,

or inferior commissure of the vulva, n, n. Nymphae, or labia

minora, c. Clitoris, u. Meatus urinarius; the space be-

tvpeen the meatus and the clitoris is the vestibule. ;;. Vagi-

nal orifice.]
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[Fia. 390.

is a small accumulation of erectile tissue which is highly sensitive, and is termed
the glaiis. The corpus cavernosum clitoridis, like that of the peuis, is com-
posed of erectile tissue inclosed in a dense layer of fibrous membrane, and is

susceptible of erection. Like the penis, also, it is provided with two small

muscles, the ercctores clitoridis.

At about an inch behind the clitoris is the entrance of the vagina, an elliptical

opening, marked by a prominent margin. The entrance to the vagina is closed

in the virgin by a duplicature of mucous membrane of a semilunar form, which
is stretched across the opening; this is the hi/men. Sometimes the membrane
forms a complete septum, and gives rise to inconvenience by preventing the

escape of the menstrual effusion. It is then called an imperforate hymen.
The hi/men must not be considered a necessary accompaniment of virginity, for

its existence is uncertain. When present, it assumes a variety of appearances

:

it may be a membranous fringe, with a round opening in the centre; or a semi-
lunar fold, leaving an opening in front; or a transverse septum, having an open-
ing both in front and behind; or a vertical band with an opening at each side.

The rupture of the hymen, or its rudimentary existence, gives rise to the

appearance of a fringe of papillse around the opening of the vagina ; these are

called caritncul^ myrtiformes.

The triangular smooth surface between the clitoris and the entrance of the
vagina, which is bounded at each side by the upper portions of the nymphse, is

the vestibule.

At the posterior part of the vestibule and near the margin of the vagina is the

opening of the urethra, the meatus urinarius ; and around the meatus an eleva-

tion of the mucous membrane formed by
the aggregation of numerous mucous
glands. This prominence serves as a

guide to finding the meatus in the opera-

tion of introducing the female catheter.

Beneath the vestibule at each side, and
extending from the clitoris to the side of

the vagina, are two oblong or pyriform

bodies, consisting of erectile tissue in-

closed in a thin layer of fibrous membrane.
These bodies are narrow above, pars inter-

media, broad and rounded below, and are

termed by Kobelt, who considers them
analogous to the bulb of the male urethra,

the bulbi vesfibuli. Behind these bodies

and lying against the outer wall of the

vagina are two small glands analogous to

Cowper's glands in the male subject;

they are the glands of Bartlioline. Each
gland opens by means of a long excretory

duct on the inner side of the correspond-

ing nynipha.

The mucous membrane of the external

organs, about a quarter of a line in thick-

ness, is composed of areolar and elastic

tissue, without fat, and rich in capillary

vessels. It is furnished with numerous
papillae, which are large on the labia mi-

nora, smaller on the clitoris, and is in-

vested by a squamous epithelium On
the internal surface of the labia majora, on the labia minora, and occasionally
around the meatus urinarius and entrance of the vagina, there exist sebiparous

The erectile structures of Tt/E ex-
ternal ORGANS OP GENERATION IN THE
FEMALE, the skin and mucous membrane
being removed; lateral view. (Kobelt).

—

a. Bulbus vestibuli. c. Plexus of veins

named pars intermedia, e. Glans of the

clitoris. /. Body of the clitoris, h. Dor-

sal vein, i. Right crus of clitoris, jn. Vulva.

»). Right gland of Barthollne.]
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glands; while on the vestibule, around the meatus urinarius and arouna ihe

entrance of the vagina, there is an abundance of racemose mucous glands, open-

ing on the surface of the membrane by shorter and longer ducts. The glands

of Bartholine are common racemose mucous glands, nearly half an inch in

diameter, and made up of pyriform glandular vesicles, lined by squamous epi-

thelium, and surrounded by a dense nucleated areolar tissue. Their excretory

ducts, more than half an inch in length, are invested by columnar epithelium,

and surrounded by a thin layer of smooth-muscle cells, disposed longitudinally.

The secretion of these glands is a clear, yellowish, viscous mucus.

Vessels and Nerves. — The external organs of generation are abundantly sup-

plied with arteries, chiefly by the internal pudic ; they terminate in a deep and

superficial capillary plexus, as in other mucous membranes. Valentin has de-

scribed helicine arteries in the clitoris. The veins returning the blood from the

capillaries form a rich plexus, which is especially abundant in the bulbi vestib-

uli of Kobelt. The lymphatics are numerous, and communicate partly with the

inguinal and partly with the pelvic glands. The nerves are derived partly from

the hypogastric plexus and partly from the sacral plexus.

MAMMARY GLANDS.

The MammcB are situated in the pectoral region, and are separated from the

pectoralis major muscle by a thin layer of superficial fascia. Their base is

somewhat elliptical, the long diameter corresponding with the direction of the

fibres of the pectoralis major muscle; and the left mamma is generally a little

larger than the right. They exist in the male, but in a rudimentary state, un-

less excited into growth by some peculiar or morbid action, such as the loss or

atrophy of the testes.

Near the centre of the convexity of each mamma is a small prominence of

the integument, called the nipple (mamilla), which is surrounded by an areola

having a colored tint. In females of fair com-
[FiQ. 391. plexion before impregnation, the color of the

areola is a delicate pink; after impregnation, it

enlarges and assumes a brownish hue, which deep-

ens in color as pregnancy advances; and after the

birth of a child, the brownish tint continues

through life.

The areola is furnished with a number of sebip-

arous glands, which secrete a peculiar fatty sub-

stance for the protection of the delicate integu-

ment around the nipple. During suckling these

glands increase in size, and have the appearance

of small pimples, projecting from the skin. At
this period they serve by their secretion to defend

the nipple and areola from the excoriating action

of the mouth of the infant.

In structure, the mamma is a compound race-

mose or conglomerate gland, consisting of lobes,

lobules, and gland-vesicles. The lobes, from 15 to

25 in number, have each a separate system of lob-

ules and gland-vesicles, and a distinct excretory

duct; hence, the mamma maybe regarded as being

composed of a number of separate glands, their ex-

'2 9' cretory ducts converging to the mamilla, and termi-

nating at its extremity by distinct apertures. The
lobes are irregular in size and form, flattened, and

bounded by rounded angles; they are made up of smaller lobes or lobules,

Section of MAMjrARY g

1, 1. Galactophorous ducts.

L':buli.]
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and the lobules of other lobules still more diminutive, the smallest lobules

consisting of round or pyriforni gland-vesicles.

The (/land-vexic'Ies, about 7^^^ of an inch in diameter, are composed of a struc-

tureless membrane, or inemhrana propria, lined with an epithelium of spheroidal

nucleated cells. The gland-vesicles communicate with an excretory duct, and

the excretory ducts of all the lobules unite to form a common excretory duct

or canal for each lobe, ductus lactiferus, ductus galactophorus. The ductus

lactiferus taking its course beneath the areola, dilates into an elongated sac

or ampulla, saccidus vel sinns lactiferus, and reaching the base of the mamilla,

contracts in size and bends outwards into that process to terminate at its ex-

tremity by a small aperture. At the point of escape from the lobe, the lacteal

duct measures from one to two lines in diameter; the lacteal sac is double that

size : within the mamilla the duct measures between half a line and a line, and

the excretory aperture about one quarter of a line. There are from 15 to 25

ducts in the nipple, a number corresponding with the number of lobes com-

posing the gland.

The gland-vesicles are held together by a dense white areolar tissue, which

unites the lobules into lobes, and connects the different lobes with each other,

forming a covering for the whole, and being itself surrounded with adipose

tissue. The lactiferous ducts are composed of areolar tissue, which is homo-

geneous internally, and fibrillated and nucleated and mingled with elastic fibres

externally. Moreover, according to Henle, there is an indicatiqn of longitudinal

smooth muscular fibre. The fibrous coat of the lactiferous tubes is plaited, and

their interior lined by a columnar epithelium.

The mamilla or nipple is covered by a thin epidermis, presenting more or

less pigment in its rete mucosum ; it possesses at the extremity a number of

papillae, between which are the lactiferous openings, and it is composed internally

of the lactiferous ducts, united together and surrounded by areolar and smooth

muscular tissue, the latter giving the nipple the faculty of erection and retrac-

tion. The integument of the areola, besides possessing a colored epidermis

with numerous large sudoriparous and sebiparous glands, the latter associated

with fine hairs, is also provided with a layer of smooth muscular fibre, which

gives it a power of contraction.

The secretion of milk is effected by the formation of oil-globules in the epi-

thelial cells of the gland-vesicles; the

epithelial cells being perfected, are [Fig. 392.

pushed outwards and displaced by a

new layer of similar cells which form

beneath them; they are thus carried

forwards into the lacteal ducts, where
the cell bursts and gives exit to its oil-

globules, now become milk-globules ;

and the cell-membrane and nucleus are

lost. These milk-globules suspended

in a fluid, the milk-plasma, constitute

the milk. Previously to conception,

the mammse only secrete a yellowish

viscid mucus, and at the commence-
ment of lactation the milk is imperfect

and termed colostrum., having entering

into its composition a number of cells

filled with yellow fat-globules, named
colostrum-corpuscles.

The m.ammari/ gland of the male is

rudimentary; it varies in size from a

quarter of an inch to two inches in breadth, by one to three lines in thickness

•i^^S'oo'^

Milk. Milk-globules f^nd colostrum-cor-

puscles, the latter being the largest.]
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It is firm it texture, presents no division into lobes, and its ducts are small

without dilatations, and terminate in gland-vesicles larger than those of the

female.

The development of the mammary gland commences at the fourth or fifth

month of embryonic life, at first by a papilla of the rete mucosum, which subse-

quently gives off primary and secondary branches ; the papilla and its branches

are for a time solid, but as development advances they become hollow and

invested externally by a fibrous membrane. At birth the gland measures be-

tween two and four lines in breadth, and presents from twelve to fifteen lobular

divisions, and then goes on gradually, but very slowly, increasing in bulk. True

gland-vesicles do not make their appearance until the period of menstruation,

and are not fully developed throughout the entire gland until the first preg-

nancy. After the period of child-bearing, the gland gradually degenerates, the

gland-vesicles disappear, and in old age the organ passes into a state of atrophy,

the ducts, with their epithelium in a state of fatty degeneration alone remain-

ing, surrounded by a cushion of fat which takes the place of the glandular

tissue.

Vessels avd Nerves. — The mammge are supplied with Arteries from the tho-

racic branches of the axillary, the intercostals, and internal mammary; having

entered the substance of the gland they divide into capillaries, which constitute

a close network around the gland-vesicles. The Veiiis form an incomplete circle

around the base of the nipple, circidus venosus Halleri, from which larger veins

conduct the blood to the circumference of the gland, and by these communica-
tions form a plexus on its surface. They terminate in the axillary vein, internal

mammary, intercostals, and jugular veins.

The Lymphatics are abundant in the integument covering the mammae, but have

not yet been observed in the structure of the gland ; they take the course of the

veins, inwards, to the anterior mediastinal glands; and outwards along the bor-

der of the pectoralis major to the axillary glands.

The Nerves of the mammary gland are derived from the anterior cutaneous

branches of the second, third, and fourth intercostal nerves ; and from the lateral

cutaneous branches of the same nerves.

CHAPTER XII.

ANATOMY OP THE F (E T U S .

The medium weight of a child of the full period, at birth, is seven pounds,

and its length seventeen inches ; the extremes of weight are four pounds and
three-quarters, and ten pounds; and the extremes of measurement fifteen and
twenty inches. The head is of large size, and lengthened from before back-

wards; the face small. The upper extremities are greatly developed, and the

thorax expanded and full. The upper part of the abdomen is large, from the

great size of the liver; the lower part is conical and small. And the lower ex-

tremities are diminutive in proportion to the rest of the body. The external

genital organs are large, and fully developed, and the attachment of the umbili-

cus is one inch further from the vertex of the head than from the soles of the

feet ; and one inch further from the ensiform cartilage than from the symphysis
pubis.

Osseous system.— The development of the osseous system has been treated

of in the first chapter.
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The Ligamentous system presents no peculiarity deserving of remark.

Muscular system. — The muscles of the foetus at birth are large and fully

formed. They are of a lighter color than those of the adult, and of softer tex-

ture. The transverse stria3 on the fibres of animal life are not distinguishable

until the sixth month of foetal life.

Vascular system. — The circulating system presents several peculiarities:

Istly, in the heart; there is a communication between the two auricles by means
of the foramen ovale. 2ndly, in the arterial system j there is a communication
between the pulmonary artery and arch of the aorta, by means of a large trunk,

the ductus at-teriosus. Brdly, also in the arterial system ; the internal iliac

arteries, under the name of hypogastric and umbiHcal, are continued from the

foetus to the placenta, to which they return the blood which has circulated in

the system of the foetus. 4thly, in the venous system; there is a communica-
tion between the umbilical vein and inferior vena cava, called the ductus venosus.

rcETAL circulation,

The pure blood is brought from the placenta by the iimhilical vein. The
umbilical vein passes through the umbilicus, and enters the liver, where it

Fig. 393.

0„ f>
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FcETAL CIRCULATION. I. Umbilical cord, consisting

of umbilical vein and two umbilical arteries
; pro-

ceeding from the placenta (2). 3. Umbilical vein,

dividing into branches; two (4, 4), to be distributed

to the liver; and one (5), the ductus venosus, which
enters the inferior vena cava (6). 7. Portal vein,

returning the blood from the intestines, and commu-
nicating with the right hepatic branch. 8. Right

auricle; the course of the blood is denoted by the

arrow, proceeding from 8, to 9, the left auricle.

10. Left ventricle ; the blood following the arrow to

the arch of the aorta (11), to be distributed through

the branches given off by the arch to the head and
upper extremities. The arrows 12 and 13, repre-

sent the return of the blood from the head and

upper extremities through the jugular and subcla-

vian veins, to the superior vena cava (14), to the

right auricle (8), and in the course of the arrow

through the right ventricle (15), to the pulmonary

artery (16). 17. Ductus arteriosus, which appears

to be a proper continuation of the pulmonary artery;

the offsets at each side are the right and left pul-

monary artery; these are of extremely small size

as compared with the ductus arteriosus. The ductus

arteriosus joins the descending aorta (18, 18), which

divides into the common iliacs, and these into the

internal iliacs, or hypogastric arteries (19), and
return the blood along the umbilical cord to the

placenta; while the other divisions, the externa)

iliacs (20), are continued into the lower extremities.

The arrows at the terminations of these vessels mark
the return of the venous blood by the veins to the

inferior cava.

divides into several branches; two or three of these branches are distributed to

the left lobe; one branch communicates with the portal vein in the transverse
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fissure, and supplies the right lobe; and a large branch, the ductus venosus,

passes directly backwards, and joins the inferior vena cava. In the inferior

cava the pure blood becomes mixed with that which is returning from the lower

extremities and abdominal viscera, and is carried through the right auricle

(guided by the Eustachian valve) and through the foramen ovale, into the left

auricle. From the left auricle it passes into the left ventricle, and from the left

ventricle into the aorta, whence it is distributed by means of the carotid and

subclavian arteries, principally to the head and upper extremities. From the

head and upper extremities, the impure blood is returned by the superior vena

cava to the right auricle ; from the right auricle, it is propelled into the right

ventricle ; and from the right ventricle into the pulmonary artery. In the

adult, the blood would now be circulated through the lungs, and oxygenated

;

but in the foetus the lungs are solid, and almost impervious. Only a small

quantity of blood passes therefore into the lungs; the greater part courses

through the ductus arteriosus, into the commencement of the descending aorta,

where it becomes mingled with that portion of the pure blood which is not sent

through the carotid and subclavian arteries.

Passing along the aorta, a small quantity of this mixed blood is distributed by
the external iliac arteries to the lower extremities ; the greater portion is con-

veyed by the internal iliac or hypogastric, and umbilical arteries to the pla-

centa ; the hypogastric arteries pass forwards by the side of the fundus of the

bladder, and upwards along the anterior wall of the abdomen to the umbilicus,

where they become the umbilical arteries.

From a careful consideration of this circulation, we perceive—
1st. That the pure blood from the placenta is distributed in considerable

quantity to the liver, before entering the general circulation. Hence arises the

abundant nutrition of that organ, and its enormous size in comparison with

other viscera.

2dly. That the right auricle is the scene of meeting of a double current; the

one coming from the inferior cava, the other from the superior, and that they

must cross each other in their respective course. How this crossing is effected,

a cursory examination of the foetal heart will show; for the direction of entrance

of the two vessels is so opposite, that they may discharge their currents through

the same cavity without admixture. The inferior cava opens almost directly

into the left auricle; and, by the aid of the Eustachian valve, the current in

the inferior cava is almost entirely excluded from the right auricle.

odly. That the blood which circulates through the arch of the aorta comes

directly from the placenta ; and, although mixed with the impure blood of the

inferior cava, yet is propelled in such abundance to the head and upper extremi-

ties, as to provide for the increased nutrition of those parts, and prepare them,

by their greater size and development, for the functions which they are required

to perform at the instant of birth.

4thly. That the blood circulating in the descending aorta is very impure,

being obtained principally from the returning current in the superior cava ; a

small quantity only being derived from the left ventricle. Yet it is from this

impure blood that the nutrition of the lower extremities is provided. Hence

we are not surprised at their insignificant development at birth ; vsrhile we per-

ceive the providence of nature, which directs the nutrient current, in abundance,

to the organs of sense, prehension, and deglutition, organs so necessary, even at

the instant of birth, to the safety and welfare of the creature.

After birth, the foramen ovale becomes gradually closed by a membranous

layer, which is developed from the margin of the opening from below upwards,

and completely separates the two auricles. The situation of the foramen is seen

in the adult heart, on the septum auricularum, and is called the fossa ovalis;

the prominent margin of this opening is the annulus ovalis.

As soon as the lungs have become inflated by the first act of inspiration, the
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blood of the pulmonary artery courses through its right and left branches into

the lungs, to be returned to the left auricle by the pulmonary veins. Thus the

pulmonary circulation is established. Then the dvctus arteriosus contracts and

degenerates into an impervious fibrous cord, serving in after life simply as a

bond of union between the left pulmonary artery and the concavity of the arch

of the aorta.

The current through the umbilical cord being arrested, the Tiypogastric arte-

ries likewise contract and become impervious. The umbilical vein and ductus

venosus, also deprived of their circulating current, become reduced to fibrous

cords, the former being the round ligament of the liver, and the latter a fibrous

band which may be traced along the fissure of the ductus venosus to the inferior

vena cava.

Nervous system.— The brain is very soft, almost pulpy, and has a reddish

tint throughout ; its weight at birth, relatively to the entire body, is as one to

six, and the diflference between the white and gray substance is imperfectly

marked. The nerves are firm and well developed.

ORGANS or SENSE.

Ei/e.— The eyeballs are of large size and well developed at birth. The pupil

Is closed by a vascular membrane called the membrana pupinaris,vf]\iGh. disap-

pears at about the seventh month. Sometimes it remains permanently, and

produces blindness. It consists of two thin membranous layers, between which

the ciliary arteries are prolonged from the edge of the iris, and form arches and

loops by returning to it again, without anastomosing with those of the opposite

side.

The removal of the membrane takes place by the contraction of these arches

and loops towards the edge of the pupil. The capsule of the lens is extremely

vascular.

Ear.— The ear is remarkable for its early development ; the labyrinth and

ossicula audiius are ossified at an early period, and the latter are completely

formed before birth. The only parts remaining incomplete are the mastoid

cells, and meatus auditorius. The membrana tympani in the foetal head is

very oblique, occupying almost the basilar surface of the skull ; hence probably

arises a deficient acuteness in the perception of sound. It is also extremely

vascular.

Nose.— The sense of smell is imperfect in the infant, as may be inferred

from the small capacity of the nasal fossse, and the non-development of the eth-

moid, sphenoid, frontal, and maxillary sinuses.

THYROID GLAND.

The Thyroid gland is of large size in the foetus, and is developed by two

lateral halves, which approach and become connected at the middle line so as to

constitute a single gland. It is doubtful whether it performs any special func-

tion in foetal life.

THYMUS GLAND.

The Thymus gland^ consists "of a thoracic and a cervical portion on each

side. The former is situated in the anterior mediastinum, and the latter is

placed in the neck just above the first bone of the sternum and behind the

1 In the description of this gland I have followed the account of it given by Sir Astley

Cooper in his celebrated monograph "On the Anatomy of the Thymus Gland," 1882.
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sterno-hyoidei and sterno-thyroidei muscles." It extends upwards from the

fourth rib as high as the thyroid gland, resting against the pericardium, sepa-

rated from the arch of the aorta and great vessels by the thoracic fascia, and
lying at each side of the trachea in the neck.

Although described usually as a single gland, it consists actually of two late-

ral, almost symmetrical glands, connected with each other by areolar tissue only,

and having no structural communication; they may therefore be "properly
called a right and left thymus gland."

The thymus is perceptible as early as the seventh week of embryonic exist-

ence, and continues gradually increasing with the growth of the foetus until the

seventh month. At the eighth month it is large ; during the ninth, it under-

goes a sudden change, assumes a greatly increased size, and at birth weighs 240
grains. After birth it continues to enlarge until the expiration of the second

year, when it ceases to grow, and begins to diminish between the eighth and
twelfth year ; being often well developed at the age of twenty, and only disap-

pearing entirely before forty.

The thymus is a blood-vascular gland, composed of lobules disposed in a spiral

form around a central canal. The lobules are held together by a firm areolar

tissue ("reticulated"), and the entire gland is inclosed in a coarse areolar

capsule.

The Lobules, somewhat more than a quarter of an inch in diameter, of a

rounded and pyriform shape, are composed of smaller lobules, and the smaller

Fig. 394.

Section of the thymus gland at the eighth month. (This figure, and the succeeding,

were drawn with the liind permission of Sir Astley Cooper from two of bis preparations;

the references were made by Sir Astley himself.) 1. Cervical portions of the gland; the

independence of the two lateral glands is shown. 2. Secretory cells seen on the cut surface of

the section ; these are observed in all parts of the section. 3, 3. Pores or openings of the

secretory cells and pouches; they are seen dispersed on the whole internal surface of the

great central cavity or reservoir. The continuity of the reservoir in the lower or thoracic por-

tion of the gland, with the cervical portion, is seen in the figure.

lobules, which are hollow in the interior, are made up of small round or poly-

gonal solid masses, the gland-granules or acird. The gland-granules, sepa-

rate externally, are adherent by their inner borders, and inclose the cavity of the

smaller lobule, the '•'secretory cell;" the secretory cells open into the ''•'pouch"

or cavity of the lobules, and the pouches of the lobules open into the central

canal or cavity, "•the reservoir of the thymus."
The substance of the thymus is contained in the gland-granules, of which the



THYMUS GLAND. 59 3

Fig. 895.

walls of the organ are constructed ; this substance is of a grayish-white color,

soft, about a quarter of a line in thickness, and placed between two membranes,

a thin fibrous, almost homogeneous mcmhrayia propria externally, which invescs

each separate lobule, and is continued over the entire gland; and a thin vascu-

lar membrane internally, consisting of a plexus of bloodvessels held together by

a small quantity of areolar tissue. The proper substance of the gland is com-

posed of cells, free nuclei, hloodvessels, and a small quantity of areolar tissue.

The cells are pale, sometimes nucleated, and sometimes without nuclei, con-

taining a few scattered fat-granules, and sometimes

filled with fat. The tree nuclei, more numerous
than the cells, are round and slightly flattened, filled

with homogeneous clear contents, and sometimes

furnished with a nucleolus. The arteries form a

plexus near the surface of the internal cavity, from

which branches are sent into the lobules, and from

the lobules into the smaller lobules and granules,

the vessels always preserving their position at the

internal part of the glandular wall, and terminating

in a close capillary network.

When either gland is carefully unravelled by
removing the areolar capsule and vessels, which

retain the lobules in contact, the reservoir, from

being folded in a serpentine manner upon itself,

admits of being drawn out into a lengthened

tubular cord,^ around which the lobules are clus-

tered in a spiral manner, and resemble knots on a

cord, or a string of beads.

The internal cavity, or reservoir, which is most

commonly a lengthened canal, but sometimes a

space of moderate breadth, has a similar structure

to the walls of the lobules, the external fibrous

membrane being thicker and stronger, and the

granular substance thinner, and provided with a

plexus of large vessels. On its internal surface are

seen the apertures or "j^ores" of the "pouches"
and " secretory cells," each pore being surrounded

by a vascular mesh, which forms a slightly prom-

inent rim ; but there is no epithelium, and

nothing analogous in structure to a mucous
membrane.
The contents of the cavity of the thymus are a

whitish and milky albuminous fluid, slightly acid,

and containing in suspension an abundance of

free nuclei, with isolated cells, and when the gland

is on the decline, certain peculiar bodies, first

noticed by Hassall, and named concentric corpuscles.

The free nuclei are globular and oval in form,

uneven in outline, various in size, and provided

with a small central nucleus. The concentric

corpuscles, which appear with the decline of the

gland, have a thick concentrically striated cell-

membrane and granular contents, while others,

much larger, consist of several of the former inclosed in a common envelop, also

Course and termination "^y

THE "absorbent ducts" of the
THYMUS OF THE CALF; frOm 0116

of Sir Astley Cooper's prepara-

tions. 1. Internal jugular veins.

2. Superior vena cava. 3. Tho-

racic duct, dividing into twc

branches, which reunite pre-

viously to their termination in

the root of the left jugular vein.

4. The two thymic ducts; that

on the left side opens into the

thoracic duct, that on the right

into the root of the right jugular

vein.

38

' See Plates in Sir Astley Cooper's work.



594 FffiTAL LUNGS.

concontrically striated. They are met with near the wall of the cavity, and pro-

Dably result from some alteration of the elements of the granular substances asso-

ciated with the degeneration of the gland. They are allied to the bodies termed

corpora amylacea, found in the brain.

In the human foetus, the thymic fluid was found by Sir Astley Cooper in too

small proportion to be submitted to chemical analysis. But the thymic fluid of

the foetal calf, which exists in great abundance, gave the following analytical

'

results : one hundred parts of the fluid contained sixteen parts of solid matter,

which consisted of,—
Incipient fibrine.

Albumen,
Mucous and muco-extractive matter,

Muriate and phosphate of potass,

Phosphate of soda,

Phosphoric acid, a trace.

The Arteries of the thymus gland are derived from the internal mammary,
superior thyroid and inferior thyroid. The Veins terminate in the left vena

innominata, and some small branches in the thyroid veins. The Nerves are

minute, and derived chiefly, through the internal mammary plexus, from the

superior thoracic ganglion of the sympathetic. Sir Astley Cooper also saw a

branch from the junction of the pueumogastric and sympathetic pass to the side

of the gland.

The Lymphatics terminate in the general union of the lymphatic vessels at

the junction of the internal jugular and subclavian vein. Sir Astley Cooper

injected them once only in the human foetus, but in the calf he finds two large

lymphatic duets, which commence in the upper extremities of the glands, and

pass downwards to terminate at the junction of the jugular and subclavian vein

at each side. These vessels he considers to be the "absorbent ducts of the

glands, ' thymic ducts f they are the carriers of the fluid from the thymus into

the veins."

Sir Astley Cooper concludes his anatomical description of this gland with the

following observations :— "As the thymus secretes all the parts of the blood,

viz., albumen, fibrine, and particles, is it not probable that the gland is designed

to prepare a fluid well fitted for the foetal growth and nourishment from the

blood of the mother, before the birth of the foetus, and, consequently, before

chyle is formed from food ?— and this process continues for a short time after

oirth, the quantity of fluid secreted from the thymus gradually declining as

that of chylification becomes perfectly established."

FCETAL LUNGS.

The Lungs, previously to the act of inspiration, are dense and solid in struc-

ture, and of a deep red color. Their specific gravity is greater than water, in

which they sink to the bottom ; whereas lung which has respired will float upon
that fluid. The specific gravity is, however, no test of the real weight of the

lung, the respired lung being actually heavier than the foetal. Thus the weight

of the fcetal lung, at about the middle period of uterine life, is to the weight

of the body as 1 to 60.'^ But, after respiration, the relative weight of the lung

fc the entire body is 1 to 30.

' This analysis was conducted by Dr. Dowler of Ptichmond.
2 Cruveilhier, "Anatomie Descriptive," vol. ii. p. 621
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FCETAL HEART.

The Heart of the foetus is large in proportion to the size of the body; it is

also developed very early, representing at first a simple vessel, and undergoing

various degrees of complication, until it arrives at the compound character

which it presents after birth. The two ventricles form, at one period, a single

cavity, which is afterwards divided into two by the septum ventriculorum. The
two auricles communicate up to the moment of birth, the septum being incom-

plete, and leaving a large opening between them, tha furamen ovale (foramen

of Botal).'

The Ductus arteriosus is another peculiarity of the foetus connected with the

heart; it is a communication between the left pulmonary artery and the arch

of the aorta. It degenerates into a fibrous cord after birth, from the double

cause, of a diversion in the current of the blood towards the lungs, and from

the pressure of the left bronchus, caused by its distension with air.

VISCERA OF THE ABDOMEN.

At an early period of uterine life, and sometimes at the period of birth, as I

have twice observed in the imperfectly-developed foetus,- two minute fibrous

threads may be seen passing from the umbilicus to the mesentery. These arc

the remains of the omphalo-mesenteric vessels.

The Omphalo-mesenteric are the first developed vessels of the germ : they
ramify on the vesicula umbilicalis, or yelk-bag, and supply the newly-formed
alimentary canal of the embryo. From them, as from a centre, the general cir-

culating system is produced. After the establishment of the placental circula-

tion they cease to carry blood, and dwindle to the size of mere threads, which
may be easily demonstrated in the early periods of uterine life ; but are com-
pletely removed, excepting under peculiar circumstances, at a later period.

The Alimentari/ canal is developed from the inferior and middle layer of the

germinal membrane ; the former, producing the mucous membrane with its epi-

thelium and glands; the latter, the muscular and serous coats, together with
the vessels and nerves.

The Stomach is of small size, and the great extremity but little developed.

It is also more vertical in direction the earlier it is examined, a position that

would seem due to the enormous magnitude of the liver, and particularly of its

left lobe.

The Appendix vermiformis cceci is long and of large size, and is continued
directly from the central part of the cul-de-sac of the caecum, of which it

appears to be a constricted continuation. This is the character of the appendix
caeci in the higher quadrumana.

The large intestines are filled with a dark green viscous secretion, called

meconium (^fj.r;xu,v, poppy), from its resemblance to the inspissated juice of tho

pappy.

The Pancreas is comparatively larger,in the foetus than in the adult.

The Spleen is comparatively smaller in the foetus than in the adult. It la

developed at the end of the second month in the foetal meso-gastrium, from the

1 Leonard Botal, of Piedmont, was the first of the moderns who gave an account of
this opening, in a work published in 1565. .His description is very imperfect. The fora-

men was well known to Galen.
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middle layer of the germinal membrane ; it is somewhat lobulated at first, and

whitish in color, but soon becomes red and abundant in vessels.

FOETAL LIVER.

The Liver is the first formed organ in the embryo, consisting primarily of

two small masses of cells, appertaining, the one to the epithelial, the other lo

the fibrous coat of the intestine. The cells rapidly increase in number, the

epithelial cells forming solid cylinders which ramify and anastomose with each

other, and finally constitute the secretory portion of the gland; the other cells,

included within the network of the former, constituting the areolar and vascu-

lar structure of the organ. Subsequently the solid cylinders are hollowed in

their interior, and form the biliary ducts. Dr. Handfield Jones considers the

liver to take its origin independently of the intestine, namely, from the gall-

bladder, which is at first solid, like the columns of cells above described, and

gives off two branches, one to join the intestine, while the other is developed

into the liver. At the third week the liver fills the whole abdomen, and is one-

half the weight of the entire embryo. At the fourth month the liver is of

immense size in proportion to the bulk of the foetus. At birth, it is of very

large size, and occupies the whole upper part of the abdomen. The left lobe is

as large as the right, and the falciform ligament corresponds with the middle

line of the body. The liver diminishes rapidly after birth, probably from oblit-

eration of the umbilical vein.

KIDNEYS AND S U P R A - R E N A L C A P S U L E S .

The Kidneys present a lobulated appearance in the foetus, which is their

permanent type among some animals, as the bear, the otter, and cetacea.

The Supra-renal capsules are organs which appear, from their early and con-

siderable development, to belong especially to the economy of the foetus. They
are distinctly formed at the second month of embryonic life, and are greater in

size and weight than the kidneys. At the third or fourth month, they are

equalled in bulk by the kidneys; and at birth are about one-third less than

those organs.

VISCERA ar THE PELVIS.

The Bladder in the foetus is long and conical, and situated altogether above

the upper border of the ossa pubis, which are as yet small and undeveloped. It

is, indeed, an abdominal viscus, and is connected superiorly with a fibrous cord,

called the vrachus, of which it appears to be an expansion.

The Urachus is continued upwards to the umbilicus, and becomes connected

with the umbilical cord. In animals it is a pervious duct, and is continuous

with one of the membranes of the embryo, the allantois. It has been found

pervious in the human foetus; and the urine has been known to pass through
the umbilicus. Calculous concretions have also been found in its course.

The Uterus, in the early periods of embryonic existence, appears bifid, from

the large size of the Fallopian tubes, and the small development of the body
of the organ. At the end of the fourth month, the body assumes a larger bulk,

and the bifid appearance is lost. The cervix uteri in the foetus is larger than

the body of the organ.
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The Ovay-u'n are situated, like the testicles, in the lumbar region, near the

kidneys, and descend from thence, gradually, into the pelvis.

TESTES.

The Testicles in the embryo are situated in the lumbar regions, immediately

in front of and somewhat below the kidneys. The}' have, connected with them
iuferiorly, a peculiar structure, which assists in their descent, and is called the

gubernaculum testis.

The Gubernaculum is a soft and conical cord, composed of areolar tissue, con-

taining in its areolae a gelatiniforni fluid. In the abdomen it lies in front of the

psoas muscle, and passes along the spermatic canal, which it serves to distend

for the passage of the testis. It is attached by its superior and larger ex-

tremity to the lower end of the testis and epididymis, and by the inferior ex-

tremity to the bottom of the scrotum. The gubernaculum is surrounded by a

thin layer of muscular fibres, the cremaster, which pass upwards upon this body
to be attached to the testis. Inferiorly the muscular fibres divide into three

processes, which, according to Curling,' are thus attached : "The external and
broadest is connected to Poupart's ligament in the inguinal canal • the middle
forms a lengthened band, which escapes at the external abdominal rins, and
descends to the bottom of the scrotum, where it joins the dartos ; the internal

passes in the direction inwards, and has a firm attachment to the os pubis and
sheath of the rectus muscle. Besides these a number of muscular fibres are

reflected from the internal oblique on the front of the gubernaculum."

Fig. 396. Fig. 397.

Fig. 396.— Diagram illitstrattng the descent of the testis. L Testis. 2. Epididj

mis. 3, .3. Peritoneum. 4. Pouch formed around the testis by the peritoneum, the future

cavity of the tunica vaginalis. 6. Pubic portion of the cremaster attached to the lower part

of the testis. 6. Portion of the cremaster attached to Poupart's ligament. The mode of

eversion of the cremaster is shown by these lines. 7. Gubernaculum attached to the bottom
of the scrotum, and becoming shortened by the contraction of the muscular fibres which
surround it. 8,8. Cavity of the scrotum.

Fig. 397. — In this figure the testis has completed its descent. The gubernaculum
is shortened to its utmost, and the cremaster completely everted. The pouch of peritoneum
above the testis is compressed so as to form a tubular canal, z. A dotted line marks the

point at which the tunica vaginalis will terminate superiorly; and the figure 2 its cavity.

3. Peritoneal cavity.

The Descent of the testicle is gradual and progressive. I^etween the fifth and
sixth month it has reached the lower part of the psoas muscle, and, during the

1 "On the Structure of the Gubernaculum," &c., by Mr. Curling, Lecturer on Morbid
Anatomy in the London HospitaL Lancet, vol. ii. 1840-41, p. 70.
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seventh, makes its way through the spermatic canal, and descends into the

scrotum.

While situated in the lumbar region, the testis and gubernaculum are placed

behind the peritoneum by which they are invested upon their anterior surface

and sides. As they descend, the investing peritoneum is carried downwards

with the testis into the scrotum, forming a lengthened pouch, which by its upper

extremity opens into the cavity of the peritoneum. The upper part of this

pouch, being compressed by the spermatic canal, is gradually obliterated, the

obliteration extending downwards along the spermatic cord nearly to the testis.

That poi'tion of the peritoneum which immediately surrounds the testis is, by

the above process, cut oif from its continuity with the peritoneum, and is termed

the tunica vaginalis ; and as this membrane must be obviously a shut sac, one

portion of it investing the testis, and the other being reflected so as to form a

loose bag around it, its two portions have received the appellations of tunica

vaginalis propria, and tunica vaginalis reflexa.

The descent of the testis is effected by means of the traction of the muscle of

the gubernaculum, the cremaster. " The fibres," writes Mr. Curling, " pro-

ceeding from Poupart's ligament and the obliquus internus, tend to guide the

gland into the inguinal canal j those attached to the os pubis, to draw it below

the abdominal ring; and the process descending to the scrotum, to direct it to

its final destination." During the descent, " the muscle of the testis is gradu-

ally everted, until, when the transition is completed, it forms a muscular en-

velope external to the process of peritoneum, which surrounds the gland and

the front of the cord." " The mass composing the central part of the guberna-

culum, which is so soft, lax, and yielding as in every way to facilitate these

changes, becomes gradually diffused, and, after the arrival of the testicle in the

scrotum, contributes to form the loose cellular tissue which afterwards exists so

abundantly in this part." The attachment of the gubernaculum to the bottom

of the scrotum is indicated throughout life by distinct traces.
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cavernosi, 327
centralis retina3, 300, 468
cerebellar, 304
cerebral, 300, 304
cervicalis ascendens, 306

profunda, 307
superficialis, 308

choroidean, 301, 305
ciliary, 300, 468
circumflex femoris, 332

humeri, 309
ilii, 328, 331

coccygeal. 325
cceliac, 317
colic, 320, 322
comes nervi ischiatici, 826
comes nervi phrenici, 305
communicans cerebri, 301
coronaria cordis, 288

labii, 293
ventriculi, 317

corporis bulbosi, 327
cavernosi, 327

cremasteric, 328
crico-thyroid, 292
cubitalis, 313
cystic, 31

9

dental, 297
diaphragmaticte, 317
digitales manus, 315

pedis, 389
dorsnles pollicis, 313
dorsalis hallucis, 336

(699)
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Arterif.s— continued.

dorsjiHs iiidicis, 313
linguffi, 292
niisi, 300
pedis, 335
penis, 327

dorsalis scapulte, 306, 309
eniulgeiit, 323
epigastric, 328

superficial, 331
ethmoidal, 300
facial, 292
femoral, 329
frontal, 300
gastric, 317, 320
gastro-duodenalis, 318
gastro-epiploica dextra, 318

sinistra, 320
gluteal, 325, 327
htemorrhoidal, 322, 325, 326

external, 326
helicine, 568
hepatic, 317, 546, 550
hypogastric, 324, 589
ileo-colic, 320
iliac, common, 323

external, 328
internal, 324

ilio-lumbar, 327
infra-orbital, 297
innominata, 289
intercostal, 316

anterior, 305
superior, 307

interosseous, 315
intestini tenuis, 320
ischiatic, 325
labial, 293
lachrymal, 299
laryngeal, 292
lateralis nasi, 293
lienalis, 319
lingual, 292
lumbar, 323
magna poUicis, 336
malleolar, 335
mammary, 588

interna], 305
masseteric, 297
mastoid, 294
maxillary internal, 295
mediastinal, 305, 316
meningea, anterior, 299, 385

inferior, 294, 385
media, 297, 385
parva, 297, 385
posterior, 294, 303, 385

mesenteric, 320
inferior, 321

metacarpal, 313, 315
metatarsal, 336
musculo-phrenic, 305
nasal, 293, 297, 300, 460
nutritia humeri, 311

tibife, 338
obturator, 325
occipital, 294

Aeteeies— coniimied.

oesophageal, 316
ophthalmic, 299
orbital, 295
ovarian, 320, 580
palatina descendens, 298

inferior, 293
palatina superior, 298
palpebral, 300
pancreatica magna, 319
pancreaticae parvae, 319
pancreatico-duodenahs, 319, 820
parotidean, 294
perforantes, femoral, 332

palmares, 313
plnntares, 339

pericardiac, 305, 316
perineal superficial, 326
peroneal, 337
pharyngea ascendens, 294
phrenic, 317
plantar, 338 -

popliteal, 333
princeps cervicis, 294

pollicis, 313
profunda cervicis, 307

femoris, 331
humeri, 310
penis, 327

prostatic, 566
pterygoid, 297, 298
pterygo-palatine, 297
pudic external, 331

internal, 326, 327
pulmonary, 340, 514
pyloric, 318
radial, 311
radialis indicis, 313
ranine, 292
recurrens interossete, 315

radialis, 312
tibialis, 335, 338
ulnaris, 314

renal, 323, 560
sacra lateialis, 327

media, 323
scapular posterior, 306
sigmoid, 322
spermatic, 321, 328
spheno-palatiue, 297
spinal, 303
splenic, 319
sterno-mastoid, 294
stylo-mastoid, 294
subclavian, 301
sublingual, 292
submaxillary, 293
submental, 293
subscapular, 309
superficialis volte, 312
supraorbital, 299
supra-renal, 322, 556
supra-scapular, 306
sural, 334
tarsea, 336
temporal, 295
temporales profundse, 297
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A B rKUiES— continued.

thoracic, 308
thymic, 594
thyroidea ima, 289

inferior, 306
media, 289
superior, 292

tibialis antica, 33-4

postica, 337
transversa colli, 306

faciei, 295
humeri, 308
perinei, 327
scapuloe, 306

tympanic, 296, 299
ulnar, 313
umbilical, 824, 589
uterine, 325, 580
vaginal, 325
vasa brevia, 320

intestini tenuis, 320
vertebral. 303
vesical, 324, 564
Vidian, 298

Arthrodia, 130, 151

Ai'ticulations, 131, 186
Arytenoid cartilages, 504

glands, 509
Auricles of the heart, 494, 498
Auriculo-ventricular openings, 496, 499
Axis, coeliac, 317

thyroid, 306
Axis-cylinder, 370

B.

Bartholine's duct, 525
glands, 585

Base of the brain, 398
Bauhini, valvula, 532
Bertiui, columns of, 559
Berzelius, analysis of bone, 41
Biliary ducts, 550, 553
Bladder, 562, 576, 596
Blastema, 533
Bones, asymmetrical, 42

azygos, 42
chemical composition, 41

corresponding, 42
development, 44
general anatomy, 41

lateral, 42
number of, 48
structure, 42
vSymmetrical, 42

astragalus, 124
atlas, 49
axis, 50
calcis, 124
capitatum. 111
carpus, 109
clavicula, 102
coccyx, 57
costse, 100
coxse, 113
cuboides, 126
cuneiforme carpi, 110

39

Bones— continued.

cuneiforme tarsi externum, 125

internum, 126
medium, 126

episternalia, 188
ethmoides, 70
femur, 119
fibula, 122
frontale, 61

humerus, 105

hyoides, 98
ilium, 114
innominatum, 113
ischium, 115
jugale, 76
lachrymale, 75
magnum, 111

malare, 76

maxillare inferius, 80
superius, 72

metacarpus, 112
metatarsus, 127
multangulum majus, 110

minus, 110
nasi, 72
naviculare, 108, 125
occipitale, 57
orbiculare, 476
palati, 77
parietale, 60
patella, 121
phalanges manfts, 113

pedis, 128
pisiforme, 110
pubes, 115
radius, 108
sacrum, 55
scaphoides carpi, 109

tarsi, 125
scapula, 103
semilunare, 109
sesamoidea manus, 129

pedis, 129
sphenoides, 67
sternum, 99
suprasternalia, 100, 187
tali, 124
tarsus, 124
temporale, 68
tibia, 121

trapezium, 110
trapezoides, 110
triquetra, 82
turbinatum inferius, 79

superius, 71

tympanicum, 66
ulna, 107
unciform e. 111
unguis, 75
vertebra dentata, 50

prominens, 50
vertebrse cervical, 49

dorsal, 51

lumbar, 51
vomer, 79
Wormiana, 82

Botal, forameu of, 595
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Botal, notice of, 595
Erachia cerebri, 39-5

Brain, 383
sand, 395

Bronchi, 509, 512
Bronchial cells, 512

tubes, 509, 512
Bronchocele, 510
Bruniier's glands, 540
Bulb, corpus spongiosum, 568
Bulbi fornicis, 400
Bulbous part of the urethra, 571
Bulbus aortre, 286

olfactorius, 406
rachidicus, 401

venae jugularis, 349
Bursse mucosas, 136

C.

Caecum, 529
Calamus scriptorius, 396
Calcigerous cells, 44
Calices, 561
Camper's ligament, 275
Canal of Fontana, 465

Nuck, 583
Petit, 467, 468
Sylvius, 394

Canals of Havers, 43
Canthi, 469
Capillaries, 282, 285
Capitula laryngis, 504
Capsule of Glisson, 519, 547, 549
Capsules, supra-renal, 556
Caput coli, 529

gallinaginis, 569
Cardia, 527
Carpus, 105, 112
Cartilage, 45, 132

interarticular of clavicle, 151
interarticular of jaw, 143
interarticular of wrist, 155
semilunar, 161

xiphoid, 100
Cartilages, costal, 101, 146
Cartilaginification, 45
Caruncula lachrymalis, 471

mamillaris, 406
sublingualis, 525

Carunculfe myrtiformes, 585
Casserian ganglion, 410
Cauda equina, 404
Cava, vena, 354
Cells, bone, 44

calcigerous, 44
hepatic, 548

Cellular tissue, 134
Jementum, 93
Centrum ovale, 388
Cerebellum, 375, 396
Cerebro-spinal axis, 368

fluid, 386, 403
Cerebrum, 376, 387
Ceruminous glands, 475, 491
Cervical ganglia, 453
Chambers of the eye, 467

Cheeks, 521
Chemical elements, 28
Chiasma nervorum opticorum, 407
Choante narium, 526
Chorda ductus arteriosi, 340
Chordoe longitudinales, 389

tendinejB, 496, 500
vocales, 506
Willisii, 347

Choroid membrane, 464
plexus, 389, 392, 396

Cilia, 471
Ciliated epithelium, 534
Ciliary canal, 465
Ciliary ligament, 465

processes, 465
Circle of Willis, 305
Circulation, adult, 281, 494

foetal, 589
Circulus tonsillaris, 420

venosus Halleri, 588
Willisii, 305

Clitoris, 584
Clivus Blumenbachii, 66
Cochlea, 481
Coeliac axis, 317
Colon, 530
Colostrum, 587
Columna nasi, 459
Columnre carneae, 496, 500

papillares, 497
Columnar epithelium, 534
Comedones, 459
Commissures, 394

great, 388
Conarium, 395
Concha, 473
Congestion of the liver, 552
Coni renales, 559

vasculosi, 574
Conjunctiva, 471
Connective tissue, 134
Conus arteriosus, 496
Coracoid process, 105
Corium, 486, 535
Cornea, 462
Cornicula laryngis, 504
Cornu Ammonis, 391
Cornua of the ventricles, 301
Corona glandis, 567
Coronfe tubulorum, 538
Coronary valve, 495
Corpora albicantia, 400

Arantii, 497, 500
cavernosa 567
geniculata, 393
Malpighiana, 555, 559
mamillaria. 400
olivaria, 401
pisiformia, 400
pyramidalia, 373, 401
quadrigemina, 395
restiformia, 401
striata, 389

Corpus albicans, 583
callosum, 377, 388
cavernosum, 567
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Cc-fiPrs continued.

ciliare, 4G5
dentatum, 874, 379, 398, 401

timbriatum, 390, 392
geniculatum, 393
Higliraorianum, 574
luteum, 5S3
nigrum, 583
psalloides, 392
rhomboideum, 398
spongiosum, 568
striatum, 389

Corpuscles of Purkinje, 42
Corpuscula amylacea, 396

tactus, 487, 489
Costal cartilages, 101

Cotuiinius, notice of, 481
Cotyloid cavity, 116

Cowper's glands, 571

Cranial nerves, 405
Cranium, 83

area of, 89
Cribriform fascia, 279
Cricoid cartilage, 504
Crico-thyroid membrane, 505
Crura cerebelli, 398, 401

cerebri, 400
diaphragmatis, 218
penis, 567

Crural canal, 279
ring, 279

Cryptge niucosce, 537
Crystalline lens, 468
Cumulus proligerus, 583
Cuneiform cartilages, 504
Cupola, 482
Curling, researches of, 597
Cuticle, 487
Cutis, 486
Cystic duct, 553
Cytoblast, 33, 487

D.

Dartos, 572
Derbyshire neck, 510
Derma, 486
Detrusor uringe, 564
Diaphragm, 218
Diaphysis, 47
Diarthrosis, 130
Digital cavity, 891

Dorsi-spinal veins, 356
Ductus ad nasum, 473

arteriosus, 589, 595
Bartholini, 525

communis chpledochus, 553

cysticus, 553
ejaculatorius, 566, 576
galactophorus, 586
hepaticus, 553

lactiferus, 587
lymphaticus dexter, 368
pancreaticus, 554
prostaticus, 565, 569
Riviniani, 525
Stenonis, 525

Ductus— continuecl.

thoracicus, 307
thymic, 594
venosus, 589

Duodenum, 528
Dura mater, 383, 403

E

Ear, 473, 591

Eiaculatory duct, 566, 576
Elastic tissue, 131, 283
Ellis, researches of, 564, 565
Enamel, 93

Enarthrosis, 130
Encephalon, 383
Endocardium, 502
Endolymph, 483
Ensiform cartilage, 100
Entozoon folliculorum, 491

Ependyma ventriculorum, 396
Epidermis, 487
Epididymis, 573, 574
Epigastric region, 516
Epiglottic gland, 509
Epiglottis, 504
Epiglotto-hyoidean ligament, 506
Epiphysis, 47
Epithelium, 533
Erectile tissue, 568
Eustachian tube, 447, 526

valve, 495
Eustachius, notice of, 495
Eye, 462, 591

Eyebrows, 469
Eyelashes, 471
Eyelids, 469

Falciform process, 278
Fallopian tubes, 581

Fallopius. notice of, 581
Falx cerebelli, 384

cerebri, 384
Fascia, general anatomy if, 268

abdominal, 270
anal, 275
antibrachial, 277
brachial, 276
cervical, 269
Cooperi, 271
costo-clavicular, 270
cribriform, 279
cruralis, 280
dentata, 392
iliaca, 273
intercolumnar, 214, 271

ischio-pubica, 275

ischio-rectal, 275
lata, 277
lumbar, 216
lumbo-dorsalis, 202
manus dorsalis, 277
obturator, 275
ocular, 178
palmar, 277
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Fascia— coniinned

parotid, 2G9
pclvica, 273
perineal, 275, 276
plantar, 281

popliteal, 280
propria, 280
recto-vesical, 274

spermatica, 214, 572
supra-liyoidean, 189, 270
temporal, 269
thoracic, 270
transversalis, 271

Fasciculi cuneati, 374
graciles, 374, 402
iunominati, 374, 896, 402
siliquse, 374, 401

teretes, 396, 402
FascioliB cinerete, 396
Fauces, 522
Femoral arch, 279

canal, 279
hernia, 280
ring, 279

Fenestra ovalis, 477
rotunda, 477

Fenestrated membrane, 135, 284

Ferrein, pyramids of, 559

Fibrpe arciformes, 374, 401
Fibres of the heart, 500
Fibrous cartilage, 133

interarticular of the clavicle, 151

jaw, 143
knee, 161

•wrist, 155
Fibro-cellular tissue, 134

Fibrous tissue, 134
Filamentous tissue, 36, 134

Filum terminale, 403

Fimbrise, Fallopian, 581

Fissure of Bichat, 388
longitudinal, 398
of Sylvius, 387, 399
transverse, 400

Fissures of the spinal cord, 404

Flocculus, 397
Foetal circulation, 589

Foetus, anatomy of, 588

Follicles, structure of, 528

Follicles of Lieberkuhn, 537

Follicular glands, 523

Fontana, notice of, 405

Fontanel, anterior, 62
posterior, 59

Foramen, of Botal, 595

cfficura, 62, 401, 485

commune anterius, 392, 394

posterius, 394

Monro, of, 389, 392, 394

obturator, 116

ovale, 589, 595
saphenum, 278
Soemmering, of, 467

thyroid, 116

Winslow of, 519

Foramina Thebesii, 494

Forceps cerebri, 404

Fornix, 377, 392
Fossa innominata, 473

ischio-rectalis, 275
navicularis urethrse, 571

pudendi, 584
ovalis, 495
scaphoidea, 473

Fovea ovalis, 278
poplitea, 278

Fourchette, 584
Frffina epiglottidis, 484, 506, 522
Frsenulum labiorum, 584

veli medullaris, 396

Frsenum labii, 521

lingua?, 484, 521

prseputii, 567
Funiculi graciles, 374, 402

siliqute, 373, 401

Funiculus olivaris, 373

G.

Galea aponeurotica, 173
capitis, 173

Galen, 281

Gall-bladder, 552
Ganglia, cerebrum, of the, 393

cervical, 458
lumbar, 458
sacral, 458
semilunar, 457
structure of, 379, 382

thoracic, 456
Ganglion of Andersch, 410

Arnold's, 451

azygos, 458
cardiac, 455
carotid, 452
Casserian, 410
ciliary, 449
Cloquet's, 451

diaphragmatic, 457
geniculare, 417
impar, 458
jugular, 419, 421

lenticular, 449
IMeckel's, 450
Miiller's, 419
naso-palatine, 451

ophthalmic, 449

otic, 451

petrous, 419
Eibes, of, 452
semilunar, 457
spheno-palatine, 450
submaxillary, 452

thyroid, 353
vertebral, 453

Ganglion-cells, 379
Gastro-colic omentum, 519

Gastro-hepatic omentum, 5)9

Gastro-splenic omentum, 520

Genu corporis callosi, 388, 39'c

Germinal disk, 583
eminence, 583
vesicle, 583
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Gimbernat's lipiment, 214

Gins^lymus, 130

Gland, epiglottic, 509

pineal, 395
pituitary, 376, 400
prostate, 565
thymus, 591

thyroid, 510, 591

Glands, absorbent, 861

aggregate, 539

arytenoid, 509

Bartholini, 585

bronchial, 514
Brunners, 540

ceruminous, 475
concateuatas, 362

conglobate, 361

Cowper's, 571

duodenal, 540

follicular, 523, 588

gastric, 537

inguinal, 363
lachrymal, 471

lenticuhir, 538
Lieberkuhn's, 537

lingual, 485, 523

lobulated, 524, 589
lymphatic, 859

mammary, 586

mesenteric, 366

Meibomian, 471

muciparous, 540
odoriferse, 567

oesophageal, 540
Pacchionian, 847, 384

parotid, 524
pepsiniferous, 537

Peyer's, 539
pharyngeal, 540

racemose, 524, 539

saccular, 538
salivary, 524
sebiparous, 490
solitary, 588

sublingual, 525
submaxillary, 525

sudoriparous, 491

tracheal, 510
tubular, 537

uterine, 580
vesicular, 538

Glandulfe odoriferse, 567

Pacchioni, 847, 384

Tysoni, 567

Glandular vesicles, 524

Glans clitoridis, 585
penis, 567

Glenoid cavity, 104

Glisson, notice of, 519

Glisson's capsule, 519, 549

Globus major epididymis, 573

minor epididymis, 573

Glomeruli, 560

Glottis, 508
Goodsir, researches of, 94

Goitre, 510
Gomphosis, 130

Graafian vesicles, 582

Gubernaculum testis, 597

Gums, 521

Gyri operti, 399

Gyrus foruicatus, 388, 391

H.

Hair, 489
Harmonia, 82, 129

Haversian canals, 43

Heart, 492, 595

Helicine arteries, 568
Helicotrema, 482

Helix, 473
Hemispheres, cerebral, 376, 387

cerebellar, 375, 397

Hepatic cells, 548

duct, 550, 553

Hernia, congenital, 272
diaphragmatic, 218

direct, 273
encysted, 273

femoral, 280

infantilis, 273

inguinal, 271

scrotal, 273

Hewson onocular muscles and fascia, 178

Highraore, notice of, 574

Hilton's muscle, 507

Hilum lienis, 554
renale, 558

Hippocampus major, 391

minor, 391

Histology, 32

Horner's muscle, 175

Humors of the eye, 467

Hyaloid membrane, 467

Hymen, 585
Hypochondriac regions, 516

Hypogastric region, 516

Hypophysis cerebri, 400

Ileo-cffical valve, 532

Ileo-colic valve, 532

Ileum, 528

Iliac regions, 516

Immediate principles, 28

Incus, 476
Infundibula, 561

Infundibulum, 400, 496

Inguinal canal, 271

region, 516

Inosculation, 282

Inscriptiones tendinese, 217

Interarticular cartilages of the clavicle, 151

jaw, 143

knee, 161

"wrist, 155

Intercolumnar fibres, 214

Intervertebral substance, 138

Intestinal canal, 528

Intestine, large, 542
small, 542

Intumescentia gangliformis, 417
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Iris, 465 .

Isthmus of the fauces, 522

Iter ad infundibulum, 394

ad quartum ventriculum, 394

Jacob's membrane, 466
Jejunum, 526

Joint, ankle, 164
elbow, 153
hip, 159
lower jaw, 142

knee, 160
shoulder, 152
wrist, 155

Jones, Wharton, researches of, 488

K.

Kidneys, 558, 596
Krause, researches of, 226, 574

Labia majora, 584
minora, 584

Labyrinth, 479, 483

Lachrymal canals, 472
gland, 471

papillfB, 469, 472
puncta, 469, 472

sac, 472
tubercles, 469, 472

Lacteals, 360, 366

Lacunae, 571

Lacus laclirymalis, 469

Lamina cinerea, 399
cribrosa, 279, 462

spiralis, 481

Laqueus, 374, 395
Laryngotomy, 505
Larynx, 503

Lateral ventricles, 39fi

Lauth, researches of, 6/i

Lee, Dr., researches of, 580

Lens, 468
Lenticular gangUon, 449

Levers, 232, 259

Lieberkuhn's follicles, 537

Lien succenturiatus, 554
Ligament, 134

LlOAMENTS, 129, 134
accessory, 145
acromio-clavicular, 151

alar, 141, 162

ankle, of the, 164
annular, of the ankle, 280

radius, 154
wrist, anterior, 157

posterior, 277

apicum, 139
areuatum externum, 220

internum, 220

arteriosum, 340
a.<5tragalo-scaphoid, 1 65

Ligaments— continued.

atlo-axoid, 141

bladder, of the, 274, 562
brachio-cubitale, 153

radiale, 153

breve plants, 166

calcaneo-astragaloid, 165
cuboid, 165
scaphoid, 165

Camper's, 275
capsular of the hip, 159

jaw, 143
rib, 144
shoulder, 152
thumb, 157

carpal, 156
carpi volare, 156
carpo-metacarpal, 157
common anterior, 137

posterior, 138
condylo-atloid, 140
conoid, 151-

coracoid, 152
coraco-acromial, 152

clavicular, 151

humeral, 152
coronale, 154

coronary, 154
of the knee, 161

corruscantia, 147
costo-clavicular, 151

coracoid, 270
sternal, 145
transverse, 144
vertebral, 144
xyphoid, 147

cotyloid, 159
crico-thyroidean, 505
crucial, 161

cruciatum, 280
cruciform, 142, 280
deltoid, 164
dentatum. 403
elbow, of the, 153
Fallopii, 214
fundiforme, 280
Gimbernat's, 214
glenoid, 152

glosso-epiglottic, 506
hip-joint, of the, 159
hyo-epiglottic, 506
ilio-femoral, 159
ilio-lumbar, 147
interarticular of ribs, 144
inter-clavicular, 150
intermuscular, 276, 278
interosseous calcaneo-astragaloid, IGft

carpal, 156
peroneo-tibial, 163
radio-ulnar, 154

interspinous, 139
intertransverse, 139
intervertebral, 138
jaw, of the, 142
knee, of the, 160
laciniatum, 280
larynx, of the, 505
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LiQ A JI EXTS C07lti?llied.

lateral, of the ankle, 164
elbow, 153
jaw, 142

knee, IGO
phalanges, foot, 167
phalanges, hand, 158
wrii-t, 156

liver, of the, 518, 544
longuui plantffi, 166
lumho-iliac, 147
lumbo-sacral, 147
metacarpal, 157

metatarsal, 167
mucosum, 162
nuchte, 200
oblique, 154
obturator, 150
occipito-atloid, 140

axoid, 141

odontoid, 141

orbicular, 154
palpebral, 470
patellte, 160
perineal, 275
peroneo-tibial, *63

phalanges, of the foot, 167
phalanges of the hand, 158
plantar, long, 166

short, 166

posticum Winslowii, 160
Poupart's, 214
processuum obliquorum, 139
pterygo-maxillary, 184, 194
pubic, 149
pubio-vesicale, 275
radio-ulnar, 154
rhomboid, 151

rotunda uteri, 583
rotundum, hepatis, 545
sacro-coccygean, 149

sacro-iliac, 148

sacro-ischiatic, 148
sacro-vertebral, 147

spheno-maxillary, 142

stellate, 144
sternal, 147
sterno-clavicular, 150
sterno-xyphoid, 147
stylo-maxillary, 143, 270
subflava, 139

sub-pubic, 149
supra-scapular, 152
supraspinous, 139
suspensorium dentis, 141

hepatis, 544
penis, 567

tarsal, 165
tarso-metatarsal, 167

teres, 154, 159

thyro-arytenoid, 505
thyro-epiglottic, 506
thyro-hyoidean, 505

. tibio-fibular, 163

transverse of the acetabulum, 159

ankle, 164
atlas, 141

Ligaments— continued.

transverse of the knee, 161 •

metacarpus, 157
metatarsus. 167

scapula, 152

semilunar cartilages,

161

trapezoid, 151
triangular, 153, 275
tympanum, of the, 475 *

uterus, of the, 578, 584
vaginal, 158
wrist, of the, 155
Zinn, of, 176

Ligamentum nuchfe, 200
Limbus luteus, 467
Linea alba, 213

Lineas semilunares, 213
transversEe, 214, 389, 396

Linguetta laminosa, 396
Lips, 521

Liquor Cotunnii, 483
Morgagni, 468
Scarpa, of, 483

Littre, glands of, 577
Liver, 543, 596
Lobules of the liver, 547
Lobuli testis, 574
Lobulus auris, 473
Lobulus pneumogastricus, 397
Lobus caudatus, 546

quadratus, 546
Spigelii, 546

Locus niger, 400
perforatus, 399, 400

Lower, notice of, 496
Lumbar fascia, 217

regions, 516
Lungs, 511, 594
Lunula, 489, 497
Lymphatic glands and vessels, 369

axillary, 363
bronchial, 365
cardiac, 365
cervical, 362
concatenatfe, 362
head and neck, 362
heart, 365
iliac, 365
inguinal, 863
intestines, 366
kidneys, 366, 561
lacteals, 360, 366
liver, 366
lower extremity, 368
lungs, 365, 514
mammary, 365, 588
mediastinal, 364
mesenteric, 366
pancreas, 366
pelvic viscera, 367
popliteal, 364
spleen, 366
stomach, 366
testicle, 367
thymic, 594
trunk, 364
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Lymphatics— continued.

upper extrernity, 363
uterus, of the, 580
viscera, 865

Lyra, 392

M
Malleus, 475
Malpighian corpuscles, 565, 559

glomeruli, 559
pyramids, 559

Mammae, 586
Mammary gland, 586
Mastoid cells, 477
Matrix, 489
Maxillo-pharyngeal space, 194
Meatus auditorius, 64, 475

urinarius, female, 576, 585
male, 507

Meatuses of the nares, 91, 461
Meckel's ganglion, 450
Meconium, 595
Mediastinum, 514

testis, 574
Medulla of bones, 44

innominata, 399
oblongata, 374, 401

Medullary membrane, 44
Meibomian glands, 471

Meibomius, notice of, 471
Membrana dentata, 403

fusca, 464
interossea, 154, 163 '

nictitans, 471
pigmenti, 4G5
pupillaris, 591

sacciformis, 155
tympani, 475

Membrane, choroid, 464
hyaloid, 4G7
Jacob's, 466
of tho ventricles, 396

Membranous urethra, 570
Meniscus, 133
Mesenteric glands, 366
Mesentery, 520
Meso-colon, 519
Meso-rectum, 520
Metacarpus, 112

Metatarsus, 127
Milk, secretion of, 587
Mitral valves, 499
Modiolus, 481
Mons Veneris, 584
Morgagni, notice of, 468
Morsus diaboli, 581
Mouth, 521
Mucous membrane, structure, 531

Muscles, actions of, 213, 221, 245, 266
general anatomy of, 168
development, 172

structure, 169
abdomen, of the, 213

abductor iudicis, 245
minimi digiti, 243, 263
oculi, 177

Muscles— coniimied.

abductor pollicis, 241, 242, 2e>ti

accelerator urinaj, 223
accessorii, 181

accessorius, 204, 204
adductor brevis, 254

longus, 254
magnus, 254
minimi digiti, 243
oculi, 176
pollicis, 243, 266

alveolo-labialis, 184

anconeus, 240
anomalus, 180
anterior auriculse, 185
antitragicus, 475
arytenoideus, 506
aryteno-epiglottideus, 507
attollens aurem, 185

humeri, 232
oculi, 176

attrahens aurem, 185
auricularis, 239
azygos uvu1a3, 195
back, of the, 198
basio-glossus, 191

biceps flexor cruris, 255
cubiti, 233

bicipites, 244, 262
biventer cervicis, 205
brachialis anticus, 233
brachio-radialis, 238
broncho-oesophagealis, 541

buccinator, 184
bulbo-cavernosus, 223
caninus, 181

cerato-glossus, 191

cervicalis ascendens, 204
descendens, 204

cervico-mastoideus, 202
chondro-glossus, 191

ciliaris, 175
circumflexus palati, 195
cleido-mastoideus, 187
coccygeus, 225
complexus, 204

parvus, 204
compressor naris, 180

urethrje, 224
vesicute seminalis, 566

constrictor isthmi faucium, 192, 198

pharyngis, 193
urethrsB, 224
vaginas, 225

coraco-brachialis, 232
corrugator supercilii, 175
costo-abdominalis, 214

clavicularis, 229
coracoideus, 229
scapularis, 229
trachelius, 197

cremaster, 216
crico-arytenoideus lateralis, 506

posticus, 506
crico-thyroideus, 506
crotaphytes, 183
crureus, 252
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MvsQL'ES— •continued.

cubito-radialis, 238
cucullaris, 199

curvator coccygis, 225
deltoid, 232
depressor alas nasi, 180

anguli oris, 182
labii inferioris, 182
oculi, 176

detrusor uriuse, 564
diaphragma, 218
digastricus, 190
dilatator conchne, 475

naris, 180
pharyngis, 194

dorso-costalis, 202
dorso-scapularis, 201
Jorso-trachelius, 202
epicranius, 173

erector clitoridis, 226
penis, 223
spinte, 203

extensor carpi radialis, 239
carpi ulnaris, 239
coccygis, 207
cruris, ext. et int., 252
digiti minimi, 239
digj'iorum brevis, 262

communis, 239
longus, 257

indicis, 241

ossis metacarpi, 241

pollicis internodii, 241

proprius, 258
face, of the, 172
fidicinii, 245
flexor accessorius, 264

brevis digiti min., 243, 265
carpi radialis, 235

ulnaris, 236
digitorum brevis, 263

profundus, 237
sublimis, 236

longus digitorum pedis, 260
pollicis, 237, /60

ossis metacarpi, 242
pollicis brevis, 243, 265

longus, 237, 260
frontalis, 173
gastrocnemius, 258
gemellus, 250
genio-hyo-glossus, 191
genio-hyoideus, 190
gluteus maximus, 248

medius, 249
minimus, 249

gracilis, 255
helicis major, 474

minor, 475
humero-cubitalis, 233
hyo-glossus, 191

iliacus internus, 257
ilio-abdominalis, 214
ilio-costalis, 203, 218
iucisorius, 181

indicator, 241

infracostales, 212

40

Muscles— continued.

infra-spiuatus, 230
interaccessorii, 208
intercostales, 212
inter-obliqui, 208
interossei, 244, 262, 265
interspiuales, 207
intertransversales, 207
intracostales, 212
ischio-cavernosus, 223
larynx, of the, 506
latissimus colli, 187
latissimus dorsi, 200
laxHtor tympani, 477
levator alse nasi, 180

anguli oris, 18i
scapulae, 201

ani, 225
glandulaj thyroidese, 510
labii inferioris, 183

superioris, 181
menti, 183
palati, 195
palpebrse, 176
pharyngis, 194
prostata, 563

levatores costarum, 208
lingualis, 192
longissimus dorsi, 203
longus colli, 197
lower extremity, 247
lumbo-abdominalis, 216
lumbo-costalis, 202
lumbricales, 244, 264
mallei externus, 477

internus, 477
masseter, 183
multifidus spinae, 207
mylo-hyoideus, 190
myrtiformis, 180
naso-labialis, 181
nauticus, 260
neck, of the, 186
nutator capitis, 187
obliquus abdominis, 214

auris, 475
capitis, 206
oculi, 177

obturator, 250
occipitalis, 173
cccipito-frontalis, 173
omo-hyoideus, 189
opponens digiti minimi, 243

pollicis, 242
orbicularis oris, 181

palpebrarum, 174
urethrse, 565

palato-glossus, 192, 196
palato-pharyngeus, 196
palmaris brevis, 243

longus, 235
palpebralis, 174
patientias, 201
pectineus, 254
pectoralis major, 228

minor, 229
perineum, of the, 222
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Muscles— continued.

peroneua brevis, 261
longus, 261
tertius, 258

pharynx, of the, 193
plantaris, 259
platysma niyoides, 187
pleuro-oesophagealis, 541
popliteus, 259
posterior auriculse, 185
prsedorso-atloideus, 197
procerus, 179

pronator quadratus, 238
radii teres, 235

psoas magnus, 253
parvus, 218

pterygoideus, 184
pubio-subumbilicalis, 218
pyramidalis abdominis, 218

labii, 181
nasi, 179

pyriformis, 249
quadratus femoris, 250

lumborum. 218
menti, 182

quadriceps femoris, 253
rectus abdominis, 217

capitis anticus major, 196
minor, 196

lateralis, 206
posticus major, 206

minor, 206
femoris, 252
oculi externus, 177

inferior, 176
internus, 176
superior, 176

retrahens aurem, 185
rhomboideus faciei, 180

major et minor, 201
risorius Santorini. 182, 187
rotatores dorsi, 207
sacro-coccygeus anticus, 226

posticus, 207
femoralis, 248
lumbalis, 203

salpingo-pharj'ngeus, 194
sartorius, 251

scalenus anticus, 197
medius, 197
posticus, 197

semi-spinalis dorsi et colli, 206
membranosus, 256
tendinosus, 256

serratus magnus, 229
posticus, 202

soleue, 259
sphincter ani, 224

urethrse, 565
vaginte, 225
vesicae, 564

spinalis cervicis, 206
dorsi, 204

splenius, 202
stapedius, 477
sterno-costalis, 212

humeralis, 228

Muscles— continued.

sterno-hyoideus, 188
mastoideus, 187
pubius, 217
thyroideus, 188

stylo-auricularis, 192
glossus, 192
hyoideus, 190
pharyngeus, 194

sub-acromio-humeralis, 232
subclavius, 229
subcostales, 212
subcrureus, 253
subcutaneus colli, 187
subscapularis, 230
superior auriculse, 185
supinator brevis, 240

longus, 238
supra-costales, 208
supra-spinatus, 230
tempoi'alis, 183
tensor palati, 195

tarsi, 175
tympani, 477
vaginae femoris, 251

teres major, 231
minor, 231

thoraco-facialis, 187
thorax, of the, 212
thyro-arytenoideus, 506

epiglottideus, 507
hyoideus, 189

tibialis anticus, 257
posticus, 260

tongue, extrinsic, of the, 191

trachelo-mastoideus, 20o
occipitalis, 205
scapularis, 201

suboccipitalis, 196
tragicus, 475
transversalis abdominis, 216

cervicis, 205
colli anterior, 198

transversus auriculse, 475
nasi, 180
pedis, 265
perinei, 223, 226

trapezius, 199
triangularis oris, 182

sterni, 212
triceps brachii, 234

extensor cruris, 252
cubiti, 234
surae, 259

trochlesrris, 177
upper extremity, of the, 227

ureters, of the, 564
vastus externus, 252

internus, 252
Wilson's, 224
zygomaticus, 181

Muscular fibre, 169

Musculi pectinati, 496
Myolemma, 169
Myoline, 170
Myopia, 468
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N,

Kubotb, ovula of, 580

Nails, 489
Nares, 90, 4G0. 526

Nasal duct, 473
fossto, 90, 460

Nnsnijth, researches of, 93

Nates cerebri. 395

Nerve-cells, 370
fibres, 369

Nerves, general anatomy, 368
abduceutes, 416
accessorius, 423
acroniiales, 427
auditory, 419,484
auricularis inferior, 415

magnus, 427
posterior, 417
superior, 415
vagi. 421

auriculo-temporal, 415

brachial, 431

buccal, 414, 418
cardiac, 421, 503
carotid, 420. 451

cervical, 426
cervico-facial. 418
chorda tvmpani, 417, 479
ciliary, 411, 449, 468
circumflex, 435
claviculares, 427
coccj'geal, 444
cochlear, 419, 484
communicans noni, 424, 428

peronei, 448
poplitei, 446
tibialis, 446

cranial, 405
crural, 441

cutaneus externus, brachialis, 431
femoralis, 440

internus, brachialis, 431
femoralis, 442

medius, femoralis, 441
patellfe, 442
spiralis, 434

dental, 413, 415
descendens noni, 424
digastric, 418
dorsal, 436
dorsulis penis, 445
eighth pair, 419
eleventh pair, 423
facial, 416
femoral, 441

fifth pair, 410
first pair, 406
fourth pair, 408
frontal, 410
gastric, 422
genito-crural, 539
glosso-pharyngeal, 419, 485
gluteal, 444

inferior, 445
gustatory, 415, 485
hemorrhoidal. 443, 445

Nervks— conlinited.

hypoglossal, 423, 485
ilio-inguinal, 439
ilio-hypogastric, 439
inferior maxillary, 41 !

infra-maxillary, 419
infraorbital, 418
infra-trochlear, 412
inguino-cutaneous, 440
intercostal, 436
interaosto-h'jmeral, 438
interosseous anterior, 433

cruris, 448
posterior, 435

ischiaticus major, 446
minor, 445

Jacobson's, 420, 479
labial, 415
lachrymal, 411

laryngeal inferior, 422, 509
recurrent, 422, 509
superior, 421, 509

lingual, 420, 485
lumbar, 438
lumbo-inguinal, 440
lumbo-sacral, 443
malar, 413, 418
mammse, 588
masseteric, 414
maxillaris inferior, 414

superior, 413
median, 432
mental, 415
molles, 453
motores oculorum, 407
musculo-cutaneous, arm, 431

leg, 440^ 448
musculo-spiral, 434
mylo-hyoidean, 415
nasal, 411, 451, 461
naso-ciliaris, 411

naso-palatine, 451
ninth pair, 419,423
obturator, 440
occipitalis major, 429

minor, 427
oesophageal, 422
olfactory, 406
ophthalmic, 410
optic, 407
orbital, 413
palatine, 451
palmar, 433, 434
par vagura, 420
pathetici, 408
perforans Casserii, 431
perineal, 445
peroneal, 448
petrosal, 451
pharyngeal, 420, 421
phrenic, 428
plantar, 447
pneumogastric, 420
popliteal, 446, 448
portio dura, 416

intermedia, 416
mollis, 419
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Nerves— continued.

pterygoid, 414, 451

pudendalis inferior, 445
pudendus externus, 440
pudic, 445
pulmonary, 422
radial, 435
recurrent, 422
renal, 457, 561
respiratory exterHal, 430

internal, 428
rhomboid, 430
sacral, 443
saphenous external, 446

long or internal, 442
short, 446

second pair, 407
seventh pair, 416
sixth pair, 416
spermatic, 440
spheno-palatine, 413, 450
spinal, 425
spinal accessory, 423
splanchnic, 456
sternal, 427
stylo-hyoid, 417
subclavian, 430
subcutanei colli, 419
subcutaneus malse, 413
sub-occipital, 426
subrufi, 453
subscapular, 431
superficialis colli, 427

cordis, 455
superior maxillary, 413
supra-maxillary, 419
supraorbital, 410
supra-scapular, 481

supra-trochlear, 411

sympatheticus mnjor, 381, 449
minor, 417

temporal, 413, 414, 416, 418
temporo-facial, 418
temporo-malar, 413
tenth pair, 420
third pair, 407
thoracic, 430
thyro-hyoidean, 425
tibialis anticus, 448

posticus, 447
tonsillitic, 420
trifacial, 410
trigeminus, 410
trochlearis, 404
twelfth pair, 423
tympanic, 417, 420, 479
ulnar, 433
vagus, 420
vesical, 565
vestibular, 419, 484
Vidian, 451

Wrisberg, of, 431

Neurilemma, 378
Nidus hirundinis, 398
Nipple, 586

Nodulus, 395, 398

Nodus encephali, 400
Nose, 459, 591
Nuck, canal of, 583
Nucleolus cellse, 83, 44
Nucleus cellae, 33, 44

cinereus, 374
lenticularis, 37'>

olivse, 374, 401
teniafor«ais, 376

Nymphse, 585

Obturator foramen, 116
CEsophagus, 527
Omentum, gastro-colic, 519,

gastro-hepatic, 519
gastro-splenic, 520
great, 519
lesser, 519

Omphalo-mesenteric vessels, 59J

Optic commissure, 407
thalami, 889, 393

Orbiculare, 6s, 476
Orbits, 89
Os tinc^, 578
Ossicula auditus, 475
Ossification, 45
Osteo-genesis, 45
Osteology, 41

Ostium abdominale, 581
uterinum, 581

Otoconites, 483
Ovaries, 582, 597
Oviducts, 581
Ovisacs, 582
Ovula Graafiana, 582

Naboth, of, 580
Ovulum, 583

Pacchionian glands, 347, 384

Pacinian corpuscles, 380
Palate, 94, 521

Palmar arch, 313
Palpebrse, 469
Palpebral ligaments, 470

sinuses, 471
Pancreas, 553
Panizza, researches of, 453
Papilla of the nail, 489

skin, 486
tongue, 485

calyciformes, 485
capitatse, 485
circum valla tee, 485
conicse, 485
filiformes, 485
fungiformes, 485
lenticulares, 485

Parotid gland, 524
Pedunculi cerebri, 400
Pelvis, 113, 117, 562, 575
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Pelvis, viscera of, M'2, 576
Penis, 506
Pericardium, 492, 502
Perichondrium, 44
Pericranium, 44
Perilymph, 4S3

Perineum, muscles of, 222, 225

Periosteum, 44
Peritoneum, 517
Perspiratory ducts, 491

Pes accessorius, 391

auserinus, 417

hippocampi, 391

Petit, notice of, 408
Peyer's glands, 539
Phalanges, 113, 128
Pharynx, 526

Pia mater, 887, 403
Pigmentum nigrum, 465
Pillars of the abdominal ring, 214

diaphragm, 218
palate, 522

Pineal glsind, 395
Pinna, 473
Pituitary gland, 376, 400

membrane, 461

Plrura, 514
Plexus, general anatomy, 878

aortic, 457
axillary, 429
brachial, 429
cardiac, 455
carotid, 452
cavernous, 452
cervical, 426, 429
choroid, 889, 392, 396
coeliac, 457
coronary, 456
epigastric, 457
gangliformis, 421
gastric, 457
guise, 422
hepatic, 457
hypogastric, 458
lumbar, 438
maxillary, 413, 415
mesenteric, 457
oesophageal, 422
patellar, 443
pharyngeal, 420, 421, 458
phrenic, 457
prostatic, 354, 565
pterygoid, 345
pulmonary, 422, 514
renal, 457
sacral, 443
solar, 457
spermatic, 458
splenic, 457
submaxillary 427
supra-renal, 457, 558
tonsillitic, 420
tympanic, 420
uterine, 354, 580
vertebral, 454
vesical, 354, 565

Plica semilunaris, 218, 471
Pliciu longitudinalcs, 531, 582

palmatos, 580
sigmoidete, 532

Pneumogastric lobule, 397
Polypus of the heart, 494
Pomum Adami, 504
Pons Tarini, 400

Varolii, 375, 400
Pores, 488, 491
Portal vein, 358, 546, 549
Portio dura, 416

mollis, 419, 484
Porus opticus, 462
Poupart's ligament,- 214
Prepuce, 567
Presbyopia, 468
Processus e cerebello ad testes, 898

clavatus, 402
vermiformes, 397

Promontory, 477
Prostate gland, 565
Prostatic urethra, 569
Protuberantia annularis, 400
Pulmonary artery, 340, 514

plexuses, 422, 514
sinuses, 498
veins, 858, 514

Puncta lachrymalia, 469, 471
vasculosa, 388

Punctum ossificationis, 45
Pupil, 465
Purkinje, corpuscles of, 42
Pylorus, 527
Pyramid, 397, 477
Pyramids, anterior, 374, 401

Ferrein, of, 559
Malpighi, of, 559
posterior, 402

R.

Rainey, Mr., researches of, 387, 513

Raphe, corporis callosi, 389
Receptaculum chyli, 867

Rectum, 630
Horner's observations on the, 533, 542

Regions, abdominal, 515

Reil, island of, 399

Respiratory muscles, 218
nerves, 405
tract, 405

Rete mucosum, 487
testis, 574

Retina, 406
Ribes, ganglion of, 452

Ribs, 100
Rima glottidis, 508
Ring, external abdominal, 214, 271

femoral, 279
internal abdominal, 271

Rivinian ducts, 525
Rugge, 531

Ruysch, notice of, 465
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Sacculus communis, 483
laryngis, 608
proprius, 483

Salivary glands, 524
Saphenous opening, 278

veins, 352
Sarcolemma, 169
Soala tyrapani, 483

vestibuli, 483
Scarf-skin, 487
Scarpa, notice of, 483
Schindylesis, 82, 129 .

Schneider, notice of, 461
Schneiderian membrane, 461
Sclerotic coat, 462
Scrotum, 572
Searle, researches of, 500
Sebiparous glands, 490
Semicircular canals, 480
Semilunar fibro-cartilages, 161

valves, 497, 500
Septum auricularum, 494

crurale, 279
lucidum, 392
pectiniforme, 568
scroti, 572

Serous membrane, structure, 520
Sesamoid bones, 129
Sheath of arteries, 285

rectus, 218
Sigmoid valves, 497, 500
Sinus ampullaceus, 480

lactiferus, 587
Sinuses, structure, 343

aortic, 286, 600
basilar, 848
cavernous, 348
circular, 348
fourth, 847
lateral. 347
longitudinal inferior, 347

superior, 347
occipital anterior, 348

posterior, 847
petrosal inferior, 348

superior, 348
pocularis, 570
prostatic, 569
pulmonary, 498
rectus, or straight, 347
rhomboidalis, 395
transverse, 348
uterine, 580
Valsalva, of, 286, 497, 500

Skeleton, 48
Skin, 486
Skull, 57
Socia parotidis, 525
Soemmering, notice of, 467
Soft palate, 522
Spermatic canal, 271

cord, 572
Spheno-maxillary fossa, 84
Spheno-palatine ganglion 450

Spheroidal epithelium, 534
Spigel, notice of, 646
Spinal cord, 371. 402

nerves, 378
veins, 356

Spleen, 554, 595
Splenium corporis callosi, 388
Spongy part of the urethra, 571
Squamous epithelium, 533
Stapes, 476
Stencn, notioe of, 525
Stenon's duct, 525
Steatozoon folliculorum, 491
Stoechiology, 28
Stomach, 527
Striae longitudinales, 395

medullares, 419
muscular, 169

Structural elements, 32
Sub-arachnoidean fluid, 386, 403

space, 386, 403
tissue, 386, 403

Sublingual gland, 525
Submaxillary gland, 525
Substantia cinerea, 369

ferruginea, 375
nigra, 376
ostoidea, 93
perforata, 899

Sudoriferous ducts, 491

Sudoriparous glands, 491
Sulci of the spinal cord, 404
Supercilia, 469
Superficial fascia, 268
Supra-renal capsules, 556, 596
Suspensory ligament, liver, 544

penis, 567
Sutures, 82, 129
Sylvius, notice of, 387
Sympathetic system, 881, 456
Symphysis, 115, 130
Synarthrosis, 129
Synovia, 136
Synovial membra,ne, 136

T.

Tapetum, 465
Tarin, Peter, notice of, 889
Tarsal cartilages, 470
Tarsus, 124, 127
Teeth, 91

Tegmentum, 374
Tela choroidea, 392
Temporal fossa, 83

Tendo Achillis, 259
oculi, 176
palpebrarum, 175

Tendon. 134, 168
Tenia hippocampi, 391

semicircularis, 889
Tarini, 889

Tenon on ocular muscles and fascia, 171

Tentorium cerebelli, 384
Testes cerebri, 395
Testicles, 573, 597
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Testicles, descent, 597
Tlinlaini optioi, oSO, 808
Tlu'besius, notice of, -lOi

ThociD, 159

Thoracic duct, 3G7
Tlioriix. 99. 492
Tliyimis glaiul, 591
Thvro-liyoid membrane, 505
Tliyro'il axis, 300

cartilage. 504
foramen, 1 10

gland, 510, 591
Tissues, 35
Tomentum cerebri, 387
Tongue, 484, 5l!l

Tonsils, 522
cerebelli, 395, 397

Torcular [lerophili, 347
Trachea, 509
Tractus opticus, 407

spiralis, 481

respiratorius, 405
Tragus, 474
Triangles of the neck, 188, 189
Tricuspid valve, 496
Trigonum vesica, 564
Trochanter major et minor, 119
Trochlea, 177
Trochlearis, 177
Tuber cinereum, 400
Tubercula quadrigemina, 395
Tuberculum Loweri, 496
Tubuli galactophori, 587

lactiferi, 587
seminiferi, 574
uriniferi, 659

Tunica albuginea oculi, 177, 462
testis, 573

erythroides, 573
nervea, 537
Ruyschiana, 465
vaginalis, 574

oculi, 178
vasculosa testis, 574

Tutamina oculi, 469
Tympanic bone, 66
Tympanum, 475
Tyson's glands, 567

TI.

Umbilical region, 516
Uraehus, 563, 596
Ureter, 561
Urethra, female, 576

male, 569
Uterus, 578, 596
Utriculus communis, 483

prostaticus, 570
Uvea, 465
Uvula cerebelli, 395, 397

palati, 522
vesicae, 564

V.

Vagina, 577
mednllaris, 369

Vallecula, 397
Valsalva, sii\nses of, 498, 500
Valve, arachnoid, 396

Bauhini, 532
coronar}', 405
Eustachian, 495
ileo-c;rcal, 532
mitral, 499
pyloric, 53], 541
rectum, of the, 532
semilunar, 497, 500
Tann, of, 398
tricuspid, 496
Vieussens, of, 395

Valves of veins, 343
Valvulos conniventes, 531
Varolius, notice of, 400
Vasa afferentia, 359

efferentia, 359, 574
inferentia, 359
lactea, 586
lymphatica, 359
pampiniformia, 572
recta, 574

Vasa vasorum, 285
Vasculum aberrans, 575
Vas deferens, 572, 575
Veins, 341

structure, 342
angular, 344
auricular, 345
axillary, 351
azygos, 355
basilic, 350
cardiac, 356
cava inferior, 354

superior, 354
cephalic, 350
cerebellar, 346
cerebral, 346
comites, 341, 349, 851
coronary, 356
corporis striati, 346, 389
diploe, 345
dorsal penis, 354
iorsi-spinal, 356
emulgent, 355
facial, 344
femoral, 351
frontal, 344
Galeni, 346, 392
gastric, 358
hepatic, 355, 547, 551
iliac, 354
innominatse. 353
intercostal superior, 356
jugular, 348
lumbar, 355
mammary. 588
mastoid, 345
maxillary internal, 845
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Veins— continued.

median, 851

basilic, 351

cephalic, 351

medulli-spinal, 356
meningo-rachidian, 356
mesenteric, 357
occipital, 345
ovarian, 355
parietal, 347
popliteal, 351
portal, 357, 546, 549
profunda femoris, 352
prostatic, 354, 566
pulmonary, 358
radial, 350
renal, 355, 361
salvatella, 350
saphenous, 352
spermatic, 355, 572
spinal, 356
splenic, 358
subclavian, 351

temporal, 345
temporo-maxillary, 345
Thebesii, 357
thymic, 594
thyroid, 349
ulnar, 350
umbilical, 589
uterine, 354, 580
vena cava, 354
vertebral, 349, 356
vesical, 354, 565

Velum interpositum, 387, 392
medullare, 395, 398
pendulum palati, 522

Vense comites, 341, 349, 351
Galeni, 346, 392
Thebesii, 357
vorticose, 464

Ventricles of the brain, fifth, 392
fourth, 395
lateral, 389
third, 393

heart, 496, 499

Ventricles of the larynx, 508
Vermiform processes, 397
Vertebra, characters of, 48
Vertebral aponeurosis, 202

column, 48
Veru montanum, 569
Vesicula umbilicalis, 595
Vesiculse seminales, 566
Vestibule, 479
Vestibulum vagiDce, 585
Vibrissse, 459
Vidius, Vidus, notice of, 451

Vieussens, notice of, 395
Villi, 586
Vincula accessoria, 236
Vitreous humor, 467
Vulva, 584

W.

Wharton's duct, 485, 525
Willis, notice of, 384
Wilson's muscles, 224
Winslow, notice of, 519
Wirsung, duct of, 554
Wrisberg, nerve of, 431

X.

Xyphoid cartilage, 100

Yellow fibrous tissue, 186

Zinn, notice of, 467
Zona pellucida, 583
Zonula ciliaris, 467

of Zinn, 4f7
Zygoma, 68

Zygomatic fossa, 84

HE END.
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OF
MEDICAL AND SUKGIOAL PUBLICATIONS.

In asking the attention of the profession to the works advertised in tlie following

pages, the publisher would state that no pains are spared to secure a continuance of

the confidence earned for the publications of tiie house by their careful selection and

accuracy and finish of execution.

The prinbed prices are those at which books can generally be supplied by booksellers

throughout the Qnited States, who can readily procure for their customers any works

not kept in stock. Where access to bookstores is not convenient, books will be sent

by mail post-paid on receipt of the price, but no risks are assumed either on the

money or the books, and no publications but ray own are supplied. Gentlemen will

therefore in most cases find it more convenient to deal with the nearest bookseller.

An Ii.LcsTRATED CATALOGUE, of 64 octavo pages, handsomely printed, will be for-

warded by mail, post-paid, on receipt of ten cents.

HENRY C. LEA.
Nos. 706 and 708 Sansom St., Philadelphia, October, ]S76.

ADDITIONAL INDUCEMENT FOR SUBSCRIBERS TO

THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES.

THEEE MEDICAL JOUENALS, containing over 2000 LAEGE PAGES,

Free of Postage, for SIX DOLLAKS Per Annum.

TERMS FOR 1876:

Thk American Journal of the Medical vSciences. and 1 Five Dollars per annum.
The Medical News and Library, both free of postage,

j
in advance.

The American Journal of the Medical Sciences, published quar- ") i.- -j-) ii .

terly (1150 pages per annum), with
|

The Medical News and Library, monthly (384 pp. per annum), and }- per annum,
The Monthly Abstract of Medical Science (592 pages per j

• „^„„„
annum), J

SEPARATE SUBSCRIPTIONS TO

The American Journal of the Medical Sciences, when not paid for in advance,
Five Dollars.

The Medical News and Library, free of postage, in advance, One 'Dollar.

'

The Monthly Abstract of Medical Science, free of postage, in advance, Two
Dollars and a Half.

It is manifest that only a very wide circulation can enable so vast an amount of

valuable practical matter to be supplied at a price so unprecedentedly low. The pub-
lisher, therefore, has much gratification in stating that the very great favor with which
these periodicals are regarded by the profession promises to render the enterprise a
permanent one, and it is with especial pleasure that he acknowledges the valuable
assistance spontaneously rendered by so many of the old subscribers to the " Jour-
nal," who have kindly made known among their friends the advantages thus offered,

and have induced them to subscribe. Relying upon a continuance of these friendly

exertions, he hopes to be able to maintain the unexampled rates at which these works

(For " The Obstetrical Journal," see p. 23.)



2 Henry C. Lea's Publications—(Am. Journ. Med. Sciences).

are now offered, and to succeed in his endeavor to place upon the table of every
reading practitioner in the United Stiites the equivalent of three large octavo volumes,
at the comparatively trifling cost of Six Dollars per annum.
These periodicals are universally known for their high professional standing in their

several spheres.

I.

THE AMERICAN JOUimAL OF THE MEDICAL SCIENCES,

Edited by ISAAC HAYS, M.D.,

is published Quarterly, on the first of January, April, July, and October. Each num-
ber contains nearly three hundred large octavo pages, appropriately illustrated wher-
ever necessary. It has now been issued regularly for over fifty years, during nearly

the whole of which time it has been under the control of the present editor. Through-
out this long period, it has maintained its position in the highest rank of medical
periodicals both at home and abroad, and has received the cordial support of the en-

tire profession in this country. Among its Collaborators will be found a large number
of the most distinguished names of the profession in every section of the United
States, rendering the department devoted to

ORiaiNAL COMMUNICATIONS
full of varied and important matter, of great interest to all practitioners. Thus, during

187.5, articles have appeared in its pages from nearly one hundred gentlemen of the

highest standing in the profession throughout the United States.*

Following this is the "Review Department," containing extended and impartial

reviews of all important new works, together with numerous elaborate " Analytical
AND Bibliographical Notices" of nearly all the medical publications of the day.

This is followed by the " Quarterly Summary of Improvements and Discoveries

IN the Medical Sciences," classified and arranged under different heads, presenting

a very complete digest, of all that is new and interesting to the physician, abroad as

well as at home.
Thus, during the y-ear 1875, the "Journal" furnished to its subscribers 98 Orig-

inal Communications, 95 Reviews and Bibliographical Notices, and 283 articles in

the Quarterly Summaries, making a total of about Five Hundred articles emanating
from the best professional minds in America and Europe.

That the efforts thus made to maintain the high reputation of the "Journal" are

successful, is shown by the position accorded to it in both America and Europe as a
national exponent of medical progress:

—

America continues to take a great place in this

class of journals (quarterlies), at the head of which
the great work of Dr. Hays, the American Journal
of the Meaicai Sciences, !^till holds its ground, as our
quotations have often proved.

—

Dublin Med. Press
and Circular, Jan. 31, 1S72.

Of English periodicals the Lancet, and of American
the Aia. Journal of the Medical Sciences, are to be
regarded as necessities to the reading practitioner.

—

iV r. Medical Gazette, Jan. 7, 1871.

The American Journal of the Medical Sciences
yields to none in the amount of original and bor-

And that it was specifically included in the award of a medal of merit to the Pub-
lisher in the Vienna Exhibition in 1873.

The subscription price of the "American Journal of the Medical Sciences" has

never been raised during its long career. It is still Five Dollars per annum ; and
when paid for in advance, the subscriber receives in addition the "Medical News and
Library," making in all about 1500 large octavo pages per annum, free of postage.

11.

THE MEDICAL NEWS AND LIBRARY

is a monthly periodical of Thirty-two large octavo pages, making 384 pages per

annum. Its "News Department" presents the current information of the day, with

Clinical Lectures and Hospital Gleanings ; while the " Library Department" is de-

voted to publishing standard works on the various branches of medical science, paged

* CommunicatiOQs are invited from geatlemen in all parts of the country^ Klaborate articles iusertfd
by the Editor are paid for by ihe i^ubLsher.

rowed matter it contains, and has established for
itself a reputation in every country where medicine
is cultivated as a science —Brit, and For. Med -Uhi-
rv,rg. Review, April, 1871.

This, if not the best, is one of the best-conducted
medical quarterlies in the English language, and the
present number is not by any means inferior to its

predecessors.

—

London Lancet, Aug. 23, 1S73.

Almost the only one ihat circulates everywhere,
all over the Union and in Europe.

—

London Medical
Times, Sept. o, lb6S.
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separately, so that they can be removed and bound on completion. In this manner
subscribers have received, without expense, such works as " Watson's Pkactioe,"
"'I'ODD AND UoWMAN's PHYSIOI.OliY." " WkST ON CUlILDREN," "MalOAIONK's 8uR-
GKRY," "Stokes's Lectcuks ox Fever," &c. S:c. With July, 187G, will he coinniencod
the publication of Gosselin's " Cmnioal Lectures on Sukcierv," translated from the
French by Lewis A. Stimson, AI.I)., Suroeon to the Presbyterian FTospital, New York
(see p. '2(5), rendering this a particularly desirable time for the couuuoucemeuL of new
subscriptions.

As stated above, the subscription price of the "Medical News and Library" is

One Dollar per annum in advance; ami it is furnished without charge to all advance
payin!>- subscribers to the "American Journal of the Medical Sciences."

III.

THE MONrHLY ABSTRACT OF MEDICAL SCIENCE.

The "Monthly Abstract" is issued on the first of every month, each number con-
taining- forty-eight large octavo pages, thus furnishing in the course of the year about
si.x hundred pages. The aim of the Abstract will be to present a careful condensa-
tion of all that is new and important in the medical journalism of the world, and all

the prominent professional periodicals of both hemispheres will be at the disposal
of the Editors. To show the manner in which this plan has been carried out, it is

sufficient to state that during the year 1875 it contained

—

43 A.rticlcs on Atiatoniy and yiiysioloyy.

5G " " Materia Mcdica and Therapeutics,

204 " " Medicine.
1S3 " " Surgery.
lis " " Midwifery and Gyyifecolofiy.

IS " " Medical tTHris±)rudence and Toxicology.

S " « Uyfjiene—

making in all Six Hundred and Twenty-Nine articles in a single year.

The subscription to the " Monthly Abstract," free of postage, is Two Dollars
and a Half a year, in advance.
As stated above, however, it will be supplied in conjunction with the "American

Journal of the Medical Sciences" and the "Medical News and Library," making
in all about 'JVenty-one Hundred pages per annum, the whole free of postage, for

Sis Dollars a year, in advance.

The first volume of the " Monthly Abstract," from July to December, 1874, can
be had by those who desire to have complete sets, if early application be made, for

$1 .50, 1 vol. 8vo , of 300 pages, cloth ; also, Vol. II. for 1875, 8vo., 600 pp. cloth, for

$3 00.

In this effort to bring so large an amount of practical information within the reach
of every member of the profession, the publisher confidently anticipates the friendly

aid of all who are interested in the dissemination of sound medical literature. He
trusts, especially, that the subscribers to the "American Medical Journal" will call

the attention of their acquaintances to the advantages thus offered, and that he will

be sustained in the endeavor to permanently establish medical periodical literature

on a footing of cheapness never heretofore attempted.

PEEMIUM rOE OBTAINING NEW STJBSOEIBEES TO THE "JOUENAL."
Any gentleman who will remit the amount for two subscriptions for 1876, one of

which must be for a nexo subscriber, will receive as a premium, free by mail, a copy of

"Flint's Essays on Conservative Medicine" (for advertisement of which see p. 15 j,

or of "Sturges's Clinical Medicine" (see p. 14), or of the new edition of "Swayne's
Obstetric Aphorisms" (see p. 24), or of "Tanner's Clinical Manual" (see p. 5),

or of "Chambers's Restorative Medicine" (see p. 16), or of "West on Nervous
Disorders of Children" (see page 21).

%* Gentlemen desiring to avail themselves of the advantages thus offered will do
well to forward their subscriptions at an early day, in order to insure the receipt of

complete sets for the year 1876, as the constant increase in the subscription list

almost always exhausts the quantity printed shortly after publication.

^° The safest mode of remittance is by bank check or postal money order, drawn
to the order of the undersigned. Where these are not accessible, remittances for the

"Journal" may be made at the risk of the publisher, by forwarding in registered

letters. Address,
HENRY C. LEA,

Nos. 706 and 708 Sansom St., Philadelphia, Pa.
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jyUNGLISON {ROBLEY), M.D.,
Late Professor of Institutes of Medicine in Jefferson Medical College, Philadelphia.

MEDICAL LEXICOIS'; A Dictionary op Medical Science: Con-
taining a concise e^cplanation of the various Subjects and Terms of Anatomy, Physiology,
Pathology, Hygiene, Therapeutics, Pharmacology, Pharmacy, Surgery, Obstetrics, Medical
Jurisprudenee, and Dentistry. Notices of Climate and of Mineral Waters ; Formulae for

Officinal, Empirical, and Dietetic Preparations; with the Accentuation and Etymology ol

the Terms, and the French and other Synonymes ; so as to constitute a French as well as

English Medical Lexicon. A New Edition. Thoroughly Revised, and very greatly Mod-
ified and Augmented. By Richard J. Dunglison, M.D. In one very large and hand-
some royaloctavo volume of over 1100 pages. Cloth, $6 60; leather, raised bands, $7 60.

{Just Issued.)

The object of the author from the outset has not been to make the work a mere lexicon oi

dictionary of terms, but to afford, under each, a condensed view of its various medical relations,

and thus to render the work an epitome of the existing condition of medical science. Starting

with this view, the immense demand which has existed for the work has enabled him, in repeated

revisions, to augment its completeness and usefulness, until at length it has attained the positi-on

of a recognized and standard authority wherever the language is spoken.
Special pains have been taken in the preparation of the present edition to maintain this en-

viable reputation. During the tf n years which have elapsed since the last revision, the additions

to the nomenclature of the medical sciences hare been greater than perhaps in any similar period

of the past, and up to the time of his death the author labored assiduously to incorporate every-

thing requiring the atterition of the student or practitioner. Since then, the editoi" has been
equally industrious, so that the additions to the vocabulary are more numerous than in any pre-

vious revision. Especial attention has been bestowed on the accentuation", which will be found

marked on every word. The typographical arrangement has been much improved, rendering

reference much more easy, and every care has been taken with the mechanical execution. The
work has been printed on new type, small but exceedingly clear, with an enlarged page, so that

the additions have been incorporated with an increase of but little over a hundred pages, and
the volume now contains the matter of at least four ordinary octavos.

A book well known to our readers, and of which
BTery American ought to be proud, yhen the learned

author of the work passed away, probably all of us

feared lest the book should not maintain its place

iij the advancing science whope terms it defines. For-

tunately, Dr. Richard J. Dunglison, having assisted his

father in the revision of several editions of the work,

and having been, therefore, trained in the methods and
imbued with the spirit of the book, has been able to

edit it, not in the patchwork manner so dear to the

heart of book editors, so repulsive to the taste of intel-

ligent book readers, but to edit it as a work of the kind

should be edited—to carry it on steadily, without jar

or interruption, along the grooves of thought it has

travelled during its lifetime. To show the magnitvide

of the task which Dr. Dunglison has assumed and car-

ried through, it is only necessary to stale that more
than six thousand new pubjects have been added in the

present edition. Without occupying more space with the

theme, we congratulate the editor on the successful

completion of his labors, and hope hemay reap the well-

earned reward of profit and honor.

—

Fhila. Mtd. Times,

Jan. 3, 1S74.

About the first book purchased by the medical stu-

dent is the Medical Dictionary. The lexicon explana-

tory of technical terms is simply a sine qua non. In a

science so extensive, and with such collaterals as medi-

cine, it is as much a necessity also to the practising

physician. To meet tie wants of students and most
physicians, the dictionary must be condensed while

comprehensive, and practical while perspicacious. It

was because Dunglison's met these indications that it

became at once the dictionary of general use wherever
medicine was studied in the English language. In no
former revision have the alterations and additions been

so great. More than six thousand new subjects and terms
have been added. The chiefterms have been set in black

letterj while the derivatives follow in small caps; an
arrangement which greatly facilitates reference. We
may safely confirm the hope ventured by the editor

"that the work, which possesses for him a filial as well

as an individual interest, will be found vforthy a con-

tinuance of the position so long accorded to it as a

standard authority."

—

Cincinnati Clinic) Jan. 10, 1874.

We are glad to see a new edition of this invaluable
work, and to find that it has been so thoroughly revised,

and so greatly improved. The dictionary, in its pre-

sent form, is a mtdical library in itself, and one of
which every physician should be possessed.—iV. 1'. Med.
Journal, I'eb. 1874.

With a history of forty years of unexampled success
and universal indorsement by the medical profeshion of
the western continent, it would be presumption in any
living medical American to essay its review. No re-

viewer, however able, can add to its fame; no captious
critic, however caustic, can remove a single stone from
its firm and enduring foundation. It is destined, as a
colossal monument, to perpetuate the solid and richly

deserved fame of Robley Dunglison to coming genera-
tions. The large additions made to the vocabulary, we
think, will be welcomed by the profession as supplying
the want of a lexicon fully up with the march ol sci-

ence, which has been increasingly felt for some years
past. The accentuation of terms is very complete, and,
as far as we have been able to examine it, very excel-

lent. We hope it may be the means of securing greater
uniformity of pronunciation among medical men.

—

At-

lanta Med. and Surg. Journ., Feb. 1874.

It would he iaere waste of words in us to express
our admiration of a work which is so universally
and deservedly appreciated. The most admirable
work of its kind in the English language.— Glasgow
Medical Journal, January, 1866.

A work to which there is no equal In the English
language.

—

Edinburgh Medical Journal.

Few works of the ciasB exhibit a grander monument
of patient research and of scientific lore. The extent
of the sale of this lexicon is sufficient to testify to its

usefulness, and to the great service conferred by Di.

Robley Dunglison on the profession, and indeed on
others, by its issue.

—

London Lancet, May 13, lS6o.

It has the rare merit that it certainly has no rival

in the English language for accuracy and extent of

references.

—

London Medical Gazette.

TIOBLYN (RIGHARD D.), M.D.

A DICTIONARY OP THE TERMS USED I^ MEDICmE AND
THE COLLATERAL SCIENCES. Revised, with numerous additions, by Isaac Hays,

M.D., Editor of the "American- Journal of the Medical Sciences." In one large royal

12mo. volume of over 500 double-columned pages; cloth, $1 60 ;
leather, $2 00.

It is the best book of definitions we have, and ou^ht always to bs upon the studsat's table.—Bottt/^eri*

Med- and Surg. Journal.
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A CRXTURY OF AMERirAX MEDICINE. 177(;-187fi. Bv Doctors V. U
Clarke, H. J. Bijrelow, S. D. Gross, T. G. Thomas, and J. S. Billings. In one very hand-
some 12mo. volume of about o50 pages. i^Jitft Ready.)

This work luis appeared in the p.-i^e.s of the .\iuerioau Journal of Medical Sciences during the
year 1S7G. As a detailed account of the development of medical science in America, by ge'iitle-
men of the highest authority in their respective departments, the profession will no' doubt wel-
come it in a form adapted for preservation and reference.

-pOD WELL [G. F). F.R.A.S.. cSr.

A DICTIONARY OF SCIENCE: Comprisin.fr Astronomy, Cliem-
istry. Dynamics, Electricity, Heat, Hydrodynamics, Hydrostatics, Light. Ma.ii-uetism
:Mechanics, Meteorology, Pneumatics, iSound, and t^tatics. Preceded by an Ess.ay on the
History of the Physical Sciences. In one handsome octavo volume of G94 pau-es and
many illustrations : cloth, $5.

'
'^

'

^EILL {JOHN), M.D., and JgMITR {FRANCIS G.), M.D.,
Prof, ofthe Institutes of mdicine in the Univ of Penna

AN ANALYTICAL COMPENDIUM OF THE VARIOUS
BRANCHES OF MEDICAL SCIENCE

;
for the Use and Examination of Students. A

new edition, revised and improved. In one very large and handsomely printed royal 12m(i.
volume, of about one thousand pages, with 374 wood cuts, cloth, $4; strongly bound in
leather, with raised bands, $4 75.

Tte Compendof Drs. Neilland Smitli is incompara-

bly tlie most valuable work of its chiiss ever published

In this country. Attempts have been made in various

xiuarters to squeeze Anatomy, Phybiology, Surgery,

the Practice of Medicine, Obstetrics, Materia Medica,

and Chemistry into a single manual ; but the opera-

tion has signally failed in the hands of all up to the

advent of " Neili and Smith's" volume, which is quite

a miracle of success. The outlines of the whole are

admirably drawn and illustrated, and the authors

are eminently entitled to the grateful consideration

if the student of every class.—iV^. 0. Med. and Sura
Journal. ^

'

There are but few students or practitioners of me-
licine unacquainted with the former editions of thismassuming though highly instructive work The
Thole science of medicine appears to have been sifted
vs the gold-bearing sands of El Dorado, and the pre-
cious facts treasured up in this little Folnme A com-
plete portable library so condensed that the studentmay make it his constant pocket companion.— PFesf-
ern Lancet.

TTARTSRORNE {HENRY), M. D.,

Professor of Hygiene in the University of Pennsylvania.

A CONSPECTUS OP THE MEDICAL SCIENCES; contamin<y
Handbooks on Anatomy, Physiology, Chemistry, Materia Medica, Practical Medicin?
Surgery, and Obstetrics. Second Edition, thoroughly revised and improved. In one large
royal 12mo. volume of more than 1000 closely printed pages, with 477 illustrations on
wood. Cloth, $4 25 ; leather, $5 00. {Lately Issued.)

and the clear and instructive illustrations in some
parts of the wor^—American Journ. of Pharmacu,
Philadelphia, July, 1874.

"^

The volume will be found useful, not only to stu-
dents, but to many others who may desire to refresh
their memories with the smallest possible expendi-
ture of time.—iV Y Med. Journal, Sept. 187-t.

The student will tiud tbis the most convenient and
useful book of the kind on which he can lay his
hand.—Pac*;/i"c Med. and Surg. Journ., Aug. 1874

The work before us has ah-eady successfully assert-

ed its claim to the confidence and favor of the profes-

sion ; it but remains for us to say that in the present

edition the whole work has been fully overhauled

and brought up to the pre.sent status of the .science.

—

Atlanta Med. and Surg. Journal, Sept. 187-1:.

The work is intended as an aid to the medical stu-

dent, and as such appears to admirably fulfil its ob-

ject by its excellent arrangement, the full compilalion

of facts, the pernpicuity aud terseness of iaugu-ttgo,

TUDLOW {J.L.), M.D.
A MANUAL OF EXAMINATIONS upon Anatomy, Physiology,

Surgery, Practice of Medicine, Obstetrics, Materia Medica, Chemistry, Pharmacy, and
Therapeutics. To which is added a Medical Formulary. Third edition, thoroughly revised
and greatly extended and enlarged. With 370 illustrations. In one handsome royal
12mo. volume of 816 large pages, cloth, $3 25 ; leather, $3 75.

The arrangement of this volume in the form of question and answer renders it especially suit-

able for the ofSee esamination of students, and for those preparing for graduation.

mANNER {THOMAS HAWKES), M.D., ^c.

A MANUAL OF CLINICAL MEDICINE AND PHYSICAL DIAG-
NOSIS. Third American from the Second London Edition. Revised and Enlarged by
TiLBUEY Fox, M. D., Physician to the Skin Department in University College Hospital,

&c. In one nett volume small 12mo., of about 375 pages, cloth, $1 50.

*^* By referoBce to the " Prospectus of Journal" on page 3, it will be seen that this work is

offered as a premium for procuring new subscribers to the "American Jouenal of the Medical
Sciences."
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fIRAY [HENRY), F.R.S.,
Lecturer on Anatomy at St. George's Eospital, London.

ANATOMY, DESCRIPTIYE AND SURGICAL. The Drawings by
H. V. Carter, M. D., late Demonstrator on Anatomy at St. George's Hospital ; the Dissec-

tions jointly by the Author and Dr. Carter. A new American, from the fifth enlarged

and improved London edition. In one magnificent imperial octavo volume, of nearly 900

pages, with 466 large and elaborate engravings on wood. Price in cloth, $6 00 ; lea-

ther, raised bands, $7 00. (Jws< Issued.)

The author has endeavored in this work to cover a more extended range of subjects than is cus-

tomary in the ordinary text-books, by giving not only the details necessary for the student, bujf

also the application of those details in the practice of medicine and surgery, thus rendering it both

a guide for the learner, and an admirable work of reference for the active practitioner. The en-

gravings form a special feature in the work, many of them being the size of nature, nearly all

original, and having the names of the various parts printed on the body of the cut, in place of

figures of reference, with descriptions at the foot. They thus form a complete and splendid series,

which will greatly assist the student in obtaining a clear idea of Anatomy, and will also serve to

refresh the memory of those who may find in the exigencies of practice the necessity of recalling

the details of the dissecting room ; while combining, as it does, a complete Atlas of Anatomy, with

a thorough treatise on systematic, descriptive, and applied Anatomy, the work will be found of

essential use to all physicians who receive students in their offices, relieving both preceptor and

pupil of much laborin laying the groundwork of a thorough medical education.

Notwithstanding the enlargement of this edition, it has been kept at its former very moderate

price, rendering it one of the cheapest works now before the profession.

The illustrations are beautifully executed, and ren-

der this work an indispensable adjunct to the library

of the surgeon. This remark applies with great foi'ce

to those surgeons practising at a distance from our
large cities, as the opportunity of refreshing their

memory by actual dissection is not always attain-

able.— Canada Med Journal, Aug. 1870.

The work Is too well known and appreciated by the

profession to need any comment. No medical man
can afford to be without it, if its only merit were to

serve as a reminder of that which so soon becomes
forgotten, when not called into frequent use, viz., the

relations and names of the complex organism of the

human body. The present edition is much improved.
— California Med. Gazette, July, 1870.

Gray's Anatomy has been so long the standard of

perfection with every student of anatomy, that we
need do no more than call attention to the improve-
ment in the present edition.

—

Detroit Review of Med.
and Pha.rm., Aug. 1870.

S'rom time to time, as successive editions have ap-
peared, we have had much pleasure in expressing
the general judgment of the wonderful excellence of
Gray's Anatomy.

—

Cincinnati Lancet, July, 1870.

Altogether, it is unquestionably the most complete
and serviceable text-book in anatomy that has ever
been presented to the student, and forms a striking

contrast to the dry and perplexing volumes on the
same subject through which their predecessors strug-
gled in days gone by.

—

N. Y. Med. Record, June 13,

1870.

To commend Gray's Anatomy to the medical pro-
fession is almost as much a work of supererogation
as it would be to give a favorable notice of the Bible
in the religious press. To say that it is the most
complete and conveniently arranged text-book of ita

kind, is to repeat what each generation of students
has learned as a tradition of thf elders, and verified

by personal experience.

—

N. T. Med. Gazette, Deo.
17, 1870.

OMITH [HENRY E.), M.D., and TJORNER ( WILLIAM E.), M.D.,
Prof, of Surgery in the Univ. of Penna., &o. Late Prof, of Anatomy in the Univ. ofPenna., Aq.

AN ANATOMICAL ATLAS, illustrative of the Structure of the
Human Body. In one volume, large imperial octavo, cloth, with about six hundred and
fifty beautiful figures. $4 60.

The plan of this Atlas, which renders it so pecu-
j
the kind that has yet appeared ; and we must add,

liarly convenient for the student, and its superb ar-
| the very beautiful manner in which it is "got up,"

tistical execution, have been already pointed out. We 1 is so creditable to the country as to be flattering to
must congratulate the student upon the completion onr aatioixilTpvidie.—American MedicaUournal.
of this Atlas, as it is the most convenient work of I

UHARPEY ( WILLIAM), M.D., and Q UAIN {JONES ^ RICHARD).

HUMAN ANATOMY. Revised, with Notes and Additions, by Joseph
Leidy, M.D., Professor of Anatomy in the University of Pennsylvania. Complete in two
large octavo volumes, of about 1300 pages, with 511 illustrations; cloth, $6 00.

The very low price of this standard work, and its completeness in all departments of the subject,
should command for it a place in the library of all anatomical students.

fJODOES [RICHARD M.), M.D.,
Late Demonstrator of Anatomy in the Medical Department of Harvard University.

PRACTICAL DISSECTIONS. Second Edition, thoroughly revised. In
one neat royal 12mo. volume, half-bound, $2 00.

The object of this work is to present to the anatomical student a clear and concise descriptiou
of that which he is expected to observe in an ordinary course of dissections. The author has
endeavored to omit unnecessary details, and to present the subject in the form which many years'
experience has shown him to be the most convenient and intelligible to the student. In the
revision of the present edition, he has sedulously labored to render the volume more worthy of
-the favor with which it has heretofore been received.

HORNER'S SPECIAL ANATOMY AND HISTOLOGY,
j

In 2 vols. 8vo., of over 1000 pages, with more than
Eighth edition, extensively revised and modified, i 300 wood-cuts; cloth, $6 00.
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VLILSON [EEASMUS), F.E.S.
'^ A SYSTEM OF HUMAN ANATOMY, General and Special. Edited

by W. H. CJoBHECHT, M. D., Professor of Geueraland Surgical Anatomy in the Medical Col-
lege of Ohio. Illustrated with three hundred and ninety-seven engravings on wood. In
one large and handsome octavo volume, of over (500 large pages; cloth, $4 00; leather,

$5 00.

The publisher trusts that the well-earned reputation of this long-established favorite will be
more than maintained by the present edition. Besides a very thorough revision by the author, it

has been most carefully examined by the editor, and the efforts of both have been directed to in-

troducing everything which increased experience in its use has suggested as desirable to render it

a complete texi-book for those seeking to obtain or to renew an acquaintance with Human Ana-
tomy. The amount ot' additions which it has thus received may be estimated from the fact that
th«< present edition contains over one-fourth more matter than the last, rendering a smaller type
and an enlarged page requisite to keep the volume within a convenient size. The author has not
only thus added largely to the work, but he has also made alterations throughout, wherever there
appeared the opportunity of improving the arrangement or style, so as to present every fact in its

most appropriate manner, and to render the whole as clear and intelligible as possible. The editoi

has exercised the utmost caution to obtain entire accuracy in the text, and has largely increased
the number of illustrations, of which there are about one hundred and fifty more in this edition

than in the last, thus bringing distinctly before the eye of the student everything of interest or

importance.

TIEATE [CHRISTOPHER), F. R. G.S.,
"*-^ Teacher of Operative Snrffery in University College, London.

PRACTICAL ANATOMY: A Manual of Dissections. From the
Second revised and improved London edition. Edited, with additions, by W. W. Kebn,
M. I)., Lecturer on Pathological Anatomy in the JeJferson Medical College, Philadelphia.
In one handsome royal 12mo. volume of 578 pages, with 247 illustrations. Cloth, $3 50

;

leather, $4 00. {Lately Fublisked.)

Dr. Keen, the American editor of this work, in his

preface, says: "Inpreseuung this American edition

of 'Heath's PracticH,! Anatomy,' I feel that I have
been instrumental in supplying a want loug felt for

a real dissector's manual," and this assertion of its

editor we deem is fully justified, after an examina-
tion of its contents, for it is really an excellent work.
Indeed, we do not hesitate to say, the best of its class

with which we are acquainted ; resembling Wilson
la terse and clear description, excelling most of the
BO-cailed practical anatomical dissectors in the scope
of the subject and practical selected matter. . . .

In reading this work, one is forcibly impressed with
the great pains the author takes to impress the sub-
ject upon the mind of the student He is full of rare
and pleasing little devices to aid memory in main-

taining its hold upon the slippery slopes of anatomy.
-St. Louis Med. and Surg. Journal, Mar. 10, 1871.

It appears to us certain that, as a guide in dissec-
tion, and as a work containing facts oi anatomy in
Orief and easily understood form, this manual is

complete. Tliis work contains, also, very perfect
illustrations of parts which caa thus be more easily
anderstood and studied; in this respect it compares
favorably "irith works of much greater pretension.
Such manuals of anatomy are always favorite works
with medical students. We would earnestly recom-
mend this one to their attention; it has excellences
which make it valuable as a guide in dissecting, aa
well as in studying anatomy.

—

Buffalo Medical and
Surgical Journal, Jan.. 1S71.

nELLAMY{E.), F.R.G.S.

THE STUDENT'S GUIDE TO SURGICAL ANATOMY: A Text-
Book for Students preparing for their Pass Examination. With engravings on wood. In
ono handsome royal 12mo. volume. Cloth, $2 25. (Just Issued.)

We welcome Mr, Bellamy's work, as a contribu-
tion to the study of regii-'nal anatomy, of equal value
to the student aiid the surgeon, it is written in a
clear and conci.se style, and its practical suggestions
add largely to the interest attaching to its technical
details —Chicago Med. Examiner, March 1, 1S74.

We cordially congratulate Mr. Bellamy upon hav-
ing produced it.

—

Med. Times a7id Ga'z,

We cannot too highly recommend it.

—

Student's
Joxirnal.

Mr. Bellamy has spared no pains to produce a real-
ly reliable student's guide to aargical anatomy—one
which all candidates for surgical degrees may con-
sult with advantage, and which posseses much ori-

ginal matter.

—

Med. Press and Circular.

mAGLISE [JOSEPH).
SURGICAL ANATOMY. By Joseph Maclise, Surgeon. In one
volume, very large imperial quarto; with 68 large and splendid plates, drawn in the best
style and beautifully colored, containing 190 figures, many of them the size of life; together
with copious explanatory letter-press. Strongly and handsomely bound in cloth. Price
$14 00.

^ions have hitherto, we think, been given. While
the operator is shown every vessel and nerve where
in operation is contemplated, the exact anatomist is

refreshed by those clear and distinct disseciiona,

which every one must appreciate who has a particle

of enthusiasm. The English medical press has quite
exhausted the words of praise, in recommending this

admirable treatise.

—

Boston Med. and Surg. Jourr,.

We know of no work on surgical anatomy which
ean compete with it.

—

Lancet.
The work of Maclise on surgical anatomy is of the

highest value. In some respects it is the best publi-
cation of its kind we have seen, and is worthy of a
place in the library of any medical man, while the
student could scarcely make a better investment than
this.

—

The WesternJournalofMedicine and Surgery.
So such lithographic illustrations of surgical re-

fJARTSHORNE [HENRY), M.D.,
J.JL Professor of Hygiene, etc , in the U^iiv. ofPenna.

HANDBOOK OF ANATOMY AND PHYSIOLOGY. Second Edi-
tion, revised. In one royal 12mo. volume, with 220 wood- cuts ; cloth, $1 75. (Just Issued .)
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MARSHALL [JOHN), F. R. S.,
J.IL Professor of Surgery in University College, London, &o.

OUTLINES OF PHYSIOLOGY, HUMAN AND COMPAHATIVP.
With Additions by Fkancis Gurney Smith, M. D., Professor of the Institutes of Medi-
cine in the University of Pennsylvania, &c. With numerous' illustrations. In one large
and handsome octavo volume, of 1026 pages, cloth, $6 50 ; leather, raised bands, $7 60^

tlve, with which we are acquainted. To speak of
this work In the terms ordinarily used on such occa-
sions would not be agreeable to ourselves, and would
fail to do justice to its author. To write such a book
requires a varied and wide range of knowledge, con-
siderable power of analysis, correct judgment, skill
in arrangement, and conscientious spirit,

—

London
Lancet, Feb. 22, 1868.

There arefew, ifany, more accomplished anatomists
and physiologists than the distinguished professor of
surgery at University College; and he has long en-
joyed the highest reputation as a teacher of physiol-
ogy, possessingremarkable powers ofclearexposition
and graphic illustration. We have rarely the plea-
sure of being able to recommend a text-book so unre-
servedly as this.

—

British Med.Journal, Jao . 25, 1863.

In fact, in every respect, Mr. Marshall has present-
ed as with a most complete, reliable, and scientific

work, and we feel that it is worthy our warmest
eommendation.

—

St. Louis Med. Reporter, Jan. 1869.

We doubt If there is in the English language any
compend of physiology more useful to the student
than this work.

—

St. Louis Med. and Surg. Journal,
Jan. 1869.

It quite fulfils, in our opinion, the author's design
of making it truly educational in its character—which
Is, perhaps, the highest commendation that can be
asked.

—

Am. Joxwn. Med. Sciences, Jan. 1869.

We may now congratulate him on having com-
pleted the latest as well as the best summary of mod-
ern physiological science, both human and compara-

c-
'ARPENTER [WILLIAM B.), M.D., F.R.S.,

Examiner in Physiology and Comparative Anatomy in the University of London.

PRINCIPLES OF HUMAN PHYSIOLOGY; with their chief appli-
cations to Psychology, Pathology, Therapeutics, Hygiene and Forensic Medicine. A new
American from the last and revised London edition. With nearly three hundred illustrations.

Edited, with additions, by Francis Gurney Smith, M. D., Professor of the Institutes of

Medicine in the University of Pennsylvania, &c. In one very large and beautiful octavo
volume, of about 900 large pages, handsomely printed; cloth, $5 60 ; leather, raised bands,
$6 50.

With Dr. Smith, we confidently believe "that the

present will more than sustain the enviable reputa-

tion already attained by former editions, of being

one of the fullest and most complete treatises on the

subject in the English language." We know of none
from the pages of which a satisfactory knowledge of

the physiology of the human organism can be as well
obtained, none better adapted for the use of such as

take up the study of physiology in its reference to

the institutes and practice of medicine.

—

Am. Jour.

Med. Sciences.

We doubt not it is destined to retain a strong hold
on public favor, and remain the favorite text-book in
our colleges.— Virginia Medical Journal.

The above is the title of what is emphatically tlie

great work on physiology
; and we are conscious that

it would be a useless effort to attempt to add any-
thing to the reputation of this invaluable work, and
can only say to all with whom our opinion has any
influence, that it is our authority.—Atlanta Med.
Journal.

r>Y THE SAME AUTHOR.

PRINCIPLES OF COMPARATIYE PHYSIOLOGY. New Ameri-
can, from the Fourth and Revised London Edition. In one large and handsome ootavo
volume, with over three hundred beautiful illustrations. Pp. 752. Cloth, $5 00.

As a complete and condensed treatise on its extended and important subject, this work becomes
a necessity to students of natural science, while the very low price at which it is offered places it

within the reach of all.

^IRKES [WILLIAM SENHOUSE), M.D.
A MANUAL OF PHYSIOLOGY. Edited by W. Morrant Baker,

M.D., F.R.C.S. A new American from the eighth and improved London edition. With
about two hundred and fifty illustrations. In one large and handsome royal 12mo. vol-
ume. Cloth, $3 25; leather, $3 76. {Lately Issued.)

Kirkes' Physiology has long been known as a concise and exceedingly convenient text-book,
presenting within a narrow compass all that is important for the student. The rapidity with
which successive editions have followed each other in England has enabled the editor to keep it

thoroughly on a level with the changes and new discoveries made in the science, and the eighth
edition, of which the present is a reprint, has appeared so recently that it may be regarded as
the latest accessible exposition of the subject.

On the whole, there is very little in the book
which either the student or practitioner will not find

of practical vahie and consistent with our present
knowledge of this rapidly changing science

; and we
have no hesitation in expressing our opinion that
this eighth edition is one of the best handbooks on
physiology which we have in our language.

—

N. Y.

Med. Record, April l.o, 1873.

This volume might well be used to replace many
of the physiological text-books in use in this coun-
try. It represents more accurately than the works
of Dalton or Flint, the present state of our knowl-
edge of most physiological questions, while it is

much less bulky and far more readable than the lar-

ger text-hooks of Carpenter or Marshall. The book
is admirably adapted to be placed in the hands of
students.

—

Boston Med. and Surg. Journ., April 10,
1873.

In its enlarged form it is, in our opinion, still the
best book on physiology, most useful to the student.
—Phila. 3Ied. Times, Aug. 30, 1873.

This is undoubtedly the best work for students of
physiology extant.

—

Cincinnati Med. News, Sept. '73.

It more nearly represents the present condition of
physiology than any other text-book on the subject,—
Detroit Rev. of Med. Pharm., Nov. 1873.
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nALTON (J. C), M. D.,
•*^ Professor of Physiology in the College of Physicians and Surgeons, New York.&o.

A TREATISE OX HUMAN PHYSIOLOGY. Designed for the use
of Students and Practitioners of Medicine. Sixth edition, thoroughlj' revised and enlarged,
with three hundred and sixteen illustrations on wood. In one very beautiful octavo vol-

ume, of over 800 pages. Cloib, $5 60 ; leather, $6 50. {Noiv Keady.)

From the Preface to the Sixth Edition.

In the present edition of this book, while every part has received a careful revision, the ori-

ginal plan of arrangement has been changed only so far as was necessary for the introduction of

new material.

The additions and alterations in the text, requisite to present concisely the growth of positive

physiological knowledge, have resulted in spite of the author's earnest efforts at condensation,
in an increase of fully fifty per cent, in the matter of the work. A change, however, in the ty-

pographical arrangement has accommodated these additions without undue enlargement in the

bulk of the volume.
The new chemical notation and nomenclature are introduced into the present edition, as hav

ing now so generally taken the place of the old, that no confusion need result from the change.
The centigrade s)'stem of measurements for length, volume, and weight, is also adopted, these

measurements being at present almost universally employed in original physiological investiga-

tions and their published accounts. Temperatures are given in degrees of the centigrade scale,

usually accompanied by the corresponding degrees of Fahrenheit's scale, inclosed in brackets.

New York, September, 1S75.

Ihiring thu past few years several new works on phy-
siology, and new editions of old works, have appeared,
competing for the favor of the medical student, but none
will rival this new edition of Dalton. As now enlarged,
it will be found also to be, in general, a satisfactory work
of reference for the practitioner.

—

CIdcago Med. Journ.
and Examiner, Jan. 1876.

Prof. Dalton has discussed conflicting theories and
conclusions regarding physiological questions with a

fairness, a fulness, and a conciseness which lend fresh-

ness and vigor to the entire book. But his discussions

have been so guarded by a refusal of admission to those
speculative and theoretical explanations, which at best
exist in the minds of observers themselves as only pro-

babilities, that none of his readers need be led into

grave errors while makicg them a study.

—

The Medical
Record, Feb. 19, 1S76.

The revision of this great work has brought it forward
with the physiological advances of the day, and renders
it, as it has ever been, the finest work for students ex-
tant.

—

Nashville Journ. of Med. and Surg., Jan. 1876.

For clearness and perspicuity, Dalton's Physiology
commended itself to the student years ago, and was a
pleasant relief from the verbose productions which it

supplanted. Physiology has, however, made many ad-

vances since then—and while the style has been pre-

served intact, the work in the present edition has been
brought up fully abreast of the times. The new chemical
notation and nomenclature have also been introduced
into the present edition. Notwithstanding the multi-

plicity of text-books on physiology, this will lose none

of its old time popularity. The mechanical execution
of the work is all that could be desired.

—

Peninsular
Journal of Medicine, Dec. 1875.

This popular texl-book on physiology comes to us in
its sixth edition with the addition of about fifty per cent,
of new matter, chiefly in the departments of patho-
logical chemistry and the nervous system, where the
principal advances have been realized. With so tho-
rough revision and additions, that keep the work well
up to the times, its continued popularity may be confi-

dently predicted, notwithstanding the competition it

may encounter. The publisher's work is admirably
done.

—

St. Louis Med. and Surg. Journ., Dec. 1875.

We heartily welcome this, the sixth edition of this
admirable text book, than which there are none of equal
brevity more valuable. It is cordially recommended by
the Professor of Physiology in the University of Louisi-
ana, as by all competent teachers in the United States
and wherever the English language is read, this book
has been appreciated. The present edition, with its 316
admirably executed illustrations, has been carefully
revised and very much enlarged, althoua-h its bulk does
not seem perceptibly increased.

—

Naio Orleans Medical
and Surgical Journal, March, 1876.

The present edition is very much superior to every
other, not only in that it brings the subject up to the
times, but that it doss so more fully and satisfactorily

than any previous edition. Take it altogether, it re-

miiins, in our humble opinion, the best text book on
physiology in any land or language.

—

The Clinic, Nov.
6, 1875.

D UNGLISON [ROBLEY), M.D.,
Professor of Institutes of Medicine in Jefferson Medical College, Philadelphia.

HUMAN PHYSIOLOGY. Eighth edition. Thoroughly revised and
extensively modified and enlarged, with five hundred and thirty-two illustrations. In two
large and handsomely printed octavo volumes of about 1500 pages, cloth, $7 00.

TEHMANN{C. G.).

PHYSIOLOGICAL CHEMISTRY. Translated from the second edi-
tion by Q-eorge E. Day, M. D., F. R. S., &c., edited by R. E. Rogers, M. D., Professor of
Chemistry in the Medical Department of the University of Pennsylvania, with illustrationg
selected from Funke's Atlas of Physiological Chemistry, and an Appendix of plates. Com-
plete in two large and handsome octavo volumes, containing 1200 pages, with yearly two
hundred illustrations, cloth, $6 00.

"D r THE SAME A UTHOR.

MANUAL OF CHEMICAL PHYSIOLOGY. Translated from the
German,, with Notes and Additions, by J. Cheston Morris, M. D., with an Introductory
Essay on "Vital Force, by Professor Samuel Jackson, M. D., of the University of Pennsyl-
vania. With illustrations on wood. In one very hardsome octavo volume of 336 pages.
Cloth, 12 25.
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ATTFIELD [JOHN], Ph.D.,
Profesftor of Practical Chemistry to the Pharmaceutical Society of Great Britain, <frc.

CHEMISTRY, GENERAL, MEDICAL, AND PHARMACEUTICAL
;

irieluding the Cheraistry of the U. S. Pharmnoopoeia. A Mfinual of the Genernl Principles

of the Science, and their Application to Medicine and Pharmncy. Fifth Edition, revised

by the author. In one handsome royal 12mo. volume ; cloth, $2 75 ; leather, $3 25.

(Lately Issited.)

engasfed in medicine and pViarmacv. and we heartily
commend it to our readers.

—

Ganada Lanoe.t, Oct.
1871.

No oilier American puTilication with which we are

acquainted covers the same ground, or does it so well,

lo addition to an admirable expof^ of the facts and
principles of general elementary chemistry, the au-

thor has proi-ented us with a condnnsed massof prac-

tical matter, just snch as the medical student and
practitioner needs.

—

Cincinnati Lancet, Mar, 1874.

We commend the work heartily as one of the best

text-books extant for the medical student.

—

Detroit

Jtev. of Med. and Pharra., Feb. 1872.

The best work of the kind in the English language.
jj, T. Psychological Journal, Jan. 1872.

The work is constructed with direct reference to

the wants of medical and pharmaceutical students;

and, although an English work, the points of differ-

ence between the British and United States Pharma-
copreias are indicated, making it as useful here as in

England. Altogether, the book is one we can heart-

ily recommend to practitioners as well as students.

—N. T. Med. Journal, Dec. 1871.

It differs from other text-books in the following
particulars: first, in the exclusion of matter relating

to compounds which, at present, are only of interest

to the scientific chemist ; secondly, in coniaining the
chemistry of every substance recognized oflScialiy or

in general, as a remedial agent. It will be found a

mo^t valuable book for pupils, assistants, and others

When the original English edition of thiswork was
published, we had occnsion to express our high ap-
preciation of its worth, and also to review, in con-
siderable detail, the mam features of the book. As
the arrangement of subjects, and the main part of
the text of the present edition are similar to the for-

roer publication, it will be needless for us to go over
the ground a second time ; we may. however, call at-

tention to a marked advantage possessed by the Ame-
rican work—we allude to the introduction of the
chemistry of the preparations of the United Sta-tea

Pharmacopceia as well as that relating to the British
authority. — Canadian Pharmaceutical Journal,
Nov. 1871.

Chemistry has borne the name of being a hard sub-
ject to master by the student of medicine, and
chiefly because so much of it consists of compounds
only of interest to the scientific chemist ; in thiswork
such portions are modified or altogether left out, and
in thearrangement of the subject matter of the work,
practical utility is sought after, and we think fully
attained We commend it for its clearness and order
to both teacher and pupil.

—

Oregon Med. and Surg.
Reporter, Oct. 1871.

FOWNES {GEORGE), Ph.D.

A MANUAL OF ELEMENTARY CHEMISTRY; Theoretical and
Practical. "With one hundred and ninety-seven illustrations. A new American, from the
tenth and revised London edition. Edited by Robert Brid6t<is, M. D. In one Iarg6
royal 12mo. volume, of about 850 pp., cloth, $2 75 ; leather, $3 25. (Lately hsued.)

This work is so well known that it seems almost
|
other work that has greater claims on the physician,

euperfiuous for us to speak about it. It has been a
favorite text-book with medical students for years,

and its popularity has in no respect diminished,
Whenever we have been consulted by medical stu-

dents, as has frequently occurred, what treatise on
chemistry they should procure, we have always re-

commended Eownes', for we regarded it as the best.

There is no work that combines so many excellen-

pharmaeeutist, or student, than this. We cheerfully
recommend it as the best text-book on elementary
chemistry, and bespeak for it the careful attention
"tf students of pharmacy.

—

Chicago Pharmacist, Aug,
1869.

Hei'e is a new edition which has been long watched
for by eager teachers of chemistry. In its new garb.

ces. It is of convenient size, not prolix, of plain and under the editorship of Mr. Watts, it has resumed
perspicuous diction, contains all the most recent its old place as the most successful of test-books.—
discoveries, and is of moderate price.—Gi7icinnati ,

Indian Medical Gazette. .Ian. 1, lSfi9

Med. Repertory, Aug. 1869.
! ^^ ^^^j continue, as heretofore to hold the first rank

Large additions have been made, especially in the '• ^s a text-book for students of meAxeine.—Chicago
department of organic chemistry, and we know of no med. Examiner, Aug. 1869.

QDLTNG {WILLIAM),
^-^ Lecturer on Chemistry at St. Bartholomew^s Hospital, &c.

A COURSE OF PRACTICAL CHEMISTRY, arranged for tlie Us©
of Medical Students. With Illustrations. From the Fourth and Revised London EditioE.

In one neat royal 12mo. volume, cloth, $2.

fiALLOWAY {ROBERT), F.G.S.,
^-^ Prof, of Applied Chemistry in the Royal College of Sciencefor Ireland, Sec.

A MANUAL OF QUALITATIVE ANALYSIS. From the Fifth Lon-
don Edition. In one neat royal 12mo. volume, with illustrations ; cloth, $2 50. {Jusi

Issued.)

The success which has carried this work through repeated editions in England, and its adoption

as a text-book in several of the leading institutions in this country, show that the author has suc-

ceeded in the endeavor to produce a sound practical manual and book of reference for the che-

mical student.

Prof. Galloway's books are deservedly in high

esteem, and this American reprint of the fifth edition

(1869) of his Manual of Qualitative Analysis, will be

acceptable to many American students to whom the

English edition is no* accessible.

—

Am,. Jour, of Sci-

ence and Arts, Sept. 1872.

We regard this volume as a valuable addition to
the chemical text-books, and as particularly calcu-
lated to instruct the student in analytical researches
of the inorganic compound.^!, the important vegetable
acids, and of compoiiuds and various .-ecretions aad
I'xcretious of animal origin.

—

A7/1. Journ. of Pharfu,,
Sept. 1872.
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nLOXAM ((7. L.),
-*-' ProfesKor of Ohemixtrf/ in King's College., London.

CHEMISTRY, INORGANIC AND ORGANIC. From the Second Lon-
don Edition. In one very haiidsoine octavo volume, of 700 pages, with about 300 illustra-

tions. Cloth, $4 00 ; leather, $5 00. {Lately Issued.)

It has been the author's endeavor to produce a Treatise on Chemistry sufficiently comprehen-
sive for those studying the science as a branch of general education, and one which a student
may use with advantage in pursuing hischemical studies at one of the colleges or medical schools.

The special attention devoted to Metallurgy and some other branches of Applied Chemistry renders
the work especially useful to those who are being educated for employment in manufacture.

We have in this work a complete and most excel- experiment have been worked up with e.special care.
lent text-hook for the use of schools, and can heart-
11 V recommend it as such.

—

Boston Med. and Surg.
Journ., May 2S, 1S74.

Of »11 the numerous works upon elementary chem-
istry that have been publi.shed within the last few
years, we can point to none that, in fulness, accuracy,
and !-iiiipliciiy, can surpass this; while, in the num-
ber and detailed descriptions of experiments, as also
in the profusflness of its illustrations, we believe it

Eta nds above any similar work publ ished i n t his coun-
try The statements made are clear and con-
cise, and every step proved by an abundance of ex-
periments, which excite our admiration as much by
their simplicity as by their direct conclusiveness.

—

Chicago Med. E.vamiiier, Nov. 15, 1S73.

It is seldom that in the same compass so complete
and interesting a compendium of the leading facts of
chemistry is offered.

—

Druggists'' Circular, Nov. '73.

The above is the title of a work which we can most
conscientiously recommend to students of chemistry.
It is as easy as a work on chemistry could be made,
at the same time that it presents a tu"llaccoj.int of that
science as it now stands. We have spoken of the
workasadmirably adapted to the wants of students

;

it is quite as well suited to the requirements of prac-
titioners who wish to review their chemistry, or have
occasion to refresh their memories on any point re-
lating to it. In a word, it is a book to be read by all
who wish to know what is the chemistry of the pre-
sent dB,y.—Amerioaii Practitioner, Nov. 1873.

Among the various works upon general chemistry
issued, we know of none that will supply the average
wants of the student or teacher better than this.

—

Indiana Journ. of Med., Nov. 1873.

We cordially welcome this American reprint of a
work which has already won for itself so substantial
a reputation in England . Professor Bloxam has con-
densed into a wonderfully small com :ass all the im-
portant principles and facts of chemical science.
Thoroughly imbued with an enthusiastic love for the
science he expounds, he has stripped it of all need

and many of the experiments described are both new
and striking.

—

Detroit Rev. of Med. and Pharia.,
Nov. 1S73.

One of the best text-books of chemistry yet pub-
lished.— Chicago Med. Journ., Nov. lS7o.

This is an excellent work, well adapted for the be-
ginner and the advanced student of chemistry.

—

Am.
Jonrn. of Pharm., Nov. 1873.

Probably the most valuable, and at the same time
practical, text-book on general chemistry extant in
our language.

—

Kansas City Med. Journ., Dec. 1873.

Prof. Bloxam possesses pre-eminently the inestima-
ble gift of perspicuity. It is a pleasure to read his
books, for he is capable of making very plain what
other authors frequently have left very obscure.

—

Va. Clinical Record, Nov. 1S73.

It would be difficult for a practical chemist and
teacher to find any mkterial fault with this most ad-
mirable treatise. The author has given us almost a
cyclopedia within the limits of aconvenient volume,
and has done so without penning the useless para-
graphs too commonly making up a great part of the
bulk of many cumbrous works. The progressive sci-

entist is not disappointed when he looks for the record
of new and valuable processes and discoveries, while
the cautious conservative does not find its pages mo-
nopolized by uncertain theories and speculations. A
peculiar point of excellence is the crystallized form of
expression in which great Iruths are expressed in
very short paragraphs. One is surprised at the brief
space allotted to an important topic, and yet, after
reading it, he feels that little, if any more, should
have been said. Altogether, it is seldom you see a
text-book so nearly faultless.— C'i?icm»iaii Lancet,
Nov. 1873.

Professor Bloxam has given us a most excellent
and useful practical treatise. His 666 pages are
crowded with facts and experiments, nearly all well
chosen, and many quite new, even to scientific men.

It is astonishing how much information he often
less technicalities, and rounded out its hard outlines conveys in a few paragraphs. We might quote fifty
by a fulness of illustration that cannot fail to attract instances of this.

—

Chew,ioal News.
and delight the student. The details of illustrative I

TU'OHLEE AND FITTIG.
'^ OUTLINES OF. ORGANIC CHEMISTRY. Translated with Ad-

ditions from the Eighth German Edition. By Ika Remsen, M.D., Ph.D., Professor of
Chemistry and Physics^n Williams College, Mass. In one handsome volume, royal 12mo.
of 650 pp., cloth, $3.

As the numerous editions of the original attest, this work is the leading text-book and standard
authority throughout Germany on its important and intricate subject—a position won for it by
the clearness and conciseness which are its distinguishing characteristics. The translation has
been executed with the approbation of Profs. Wbhler and Fittig, and numerous additions and
alterations have been introduced, so as to render it in every respect on a level with the most
advanced condition of the science.

^OWMAN {JOHN E.),M. D.

PRACTICAL HANDBOOK OF MEDICAL CHEMISTRY. Edited
by C.L. Bloxam, Professor of Practical Chemistry in King's College, London. Sixth
American.from the fourth and revised English Edition. In one neat volume, royal 12mo.

,

pp. 351, with numerous illustrations, cloth, $2 25.
^F THE SA3IS AUTHOR. (Lately Issued.)

INTRODUCTION TO PRACTICAL CHEMISTRY, INCLUDING
ANALYSIS. Sixth American, from the sixth and revised London edition. With numer-
ous illustrations. In one neat vol., royal 12mo., cloth, $2 25.

K LAPP'S TECHNOLOGY
; or Chemistry Applied to

the Arts, and to Manufactures. With American
additions, by Prof. Walter B. Johnson. In two

very handsome octavo volumes, with 600 wood
engravings, oloth, 16 C.
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pARRISH {ED WARD),
Late Professor of Materia Medica in the Philadelphia College of Pharmacy.

A TREATISE 01^ PHARMACY. Designed as a Text-Book for the
Student, and as a Guide for the Physician and Pharmaceutist. With many Formulae and
Prescriptions. Fourth Edition, thoroughly revised, by Thomas S. Wibgand. In one
handsome octavo volume of 977 pages, with 280 illustrations ; cloth. $6 60 ; leather, $6 50
LLately Issued.)

The delay in the appearance of the new U. S. Pharmacopoeia, and the sudden death of the au-
thor, have postponed the preparation of this new edition beyond the period expected. The notes
and memoranda left by Mr. Parrish have been plnced in the hands of the editor, Mr. Wiegand,
who has labored assiduously to embody in the work all the improvements of pharmaceutical sci-

ence which have been introduced during 'he last ten years. It is therefore hoped that the new
edition will fully maintain the reputation which the volume has heretofore enjoyed as a standard
text-book and work of reference for all engaged in the preparation and dispensing of medicines.

Of T)r. Parrish's great work on pharmacy it only
remains to be said that the editor has accomplished
his work so well as to maintain, in this fourth edi-

tion, the high standard of excellence which it had
attained in previous feditions, under the editorship of

its accomplished author. This has not been accom
plished without much labor, and many additions and
improvements, involving changes in the arrangement
of the several parts of the work, and the addition of

much new matter. With the modifications thus ef-

fected it constitutes, as now presented, a compendium
of the science and art indispensable to the pharma-
cist, and of the utmost value to every practilioner

of medicine desirous of familiarizing himself with
the pharmaceutical preparation of the articles which
he prescribes for his patients.

—

Ohicago Med. Journ.,
July, 1874.

The work is eminently practical, and has the rare

merit of being readable and interesting, while it pre-

serves a striclly scienlific character. The whole work
reflects the greatest credit on author, editor, and pub-
lisher It will convey som e idea of I he liberality which
has been bestowed upon its production when we men-
tion that there are no less than 280 carefully executed
illustrations. In conclusion, we heartily recommend
the work, not only to pharmacists, but also to the
multitude of medical practitioners who are obliged

to compound their own medicines. It will ever hold

an honored place on our own bookshelves.

—

Dublin
Med. Press and Circular, Aug. 12, IST-t.

We expressed our opinion of a former edition in
terms of unqualified praise, and we are in no mood
to detract from that opinion in reference to the pre-
sent edition, the preparation of which has fallen into
competent hands. It is a book with which no pharma-
cist can dispense, and from which no physician can
fail to derive much information of value to him in
practice.

—

Pacific Med. and Surg. Journ., June, '74.

With these few remarks we heartily commend the
work, and have no doubt that it will Inaintain its

old reputation as a text-book for the student, and a
work of reference for the more experienced physi-
cian and pharmacist.— Chicago Med. Examiner,
June 1.5, 1874.

Perhaps one, if not the most important book upon
pharmacy which has appeared in the English lan-
guage has emanated from the transatlantic press.
" Parrish's Pharmacy" is a well-known work on this
side of the water, and the fact shows us that a really
useful work never becomes merely local in its fame.
Thanks t-o the judicious editing of Mr. Wiegand, the
posthumous edition of "Parrish" has been saved to
the public with all the mature experience of its au-
thor, and perhaps none the worse for a dash of new
blood.

—

Lond. Pharm. Journal, Oct. 17, 1874.

aTILLE {ALFRED), M.D.,
A-5 Professor of Theory and Practice of Medicine in the University of Penna.

THERAPEUTICS AND MATERIA MEDICA; a Systematic Treatise
on the Action and Uses of Medicinal Agents, including their Description and Historj.
Fourth edition, revised and enlarged. In two large and handsome 8vo. vols, of about 2000
pages. Cloth, $10; leather, $12. {Just Issued.)

The care bestowed by the author on the revision of this edition has kept the work out of the
market for nearly two years, and has increased its size about two hundred and fifty pages. Not
withstanding this enlargement, the price has been kept at the former very moderate rate.

of the present edition, a whole cyclopaedia of thera-
peutics.

—

Chicago Medical Jour7ial,¥eh. 1875.

The magnificent work of Professor Stille is known
wherever the English language is read, and the art
of medicine cultivated

; known so well that no enco-
mium of ours couldTjrighteu its fame, and no unfa-
vorable criticism could tarnish its reputation.

—

Phil-
adelphia Med. Times, Dec. 12, 1874.

The rapid exhaustion ofthree editions and the uni-
versal favor with which the work has been received
by the medical profession, are sufficient proof of its

excellence as a repertory of practical and useful in-
formation for the physician. The edition before tis

fully sustains this verdict, as the work has been care-
fully revised and in some portions rewritten, bring-
ing it up to the present time by the admission of
chloral and croton-chloral, nitrite of amj'l, bichlo-
ride of methylene, methylic ether, lithium (Com-
pounds, gelseminum, and other remedies.

—

Am.
Journ. of Pharmacy, Feb. 1875.

We can hardly admit that it has a rival in the
multitade of its citations and the fulness of its re-
search into clinical histories, and we must assign it

a ])lace in the physician's library; not, indeed, as
fully representing the present slate of knowledge in
pharmacodynamics, but as by far the most complete
treatise upon the clinical and practical side of the
question.

—

Boston Mtd. and. Surg. Journal, Nov. o.

It is' unnecessary to do much more than to an-
nounce the appearance of the fourth edition of this

well known and exc«llent work,

—

Brit, and For.
Med.-Ohir. Review, Oct. 1875.

For all who desire a complete work on therapeutics
and materia medica for reference, in cases involving
medico-legal questions, as well as for information
concerning remedial agents. Dr. Still^'s is "par ex-

cellence'' the work. The work being out of print, by
the exhaustion of former editions, the author has laid

the profession under renewed obligations, by the
careful revision, important additions, and timely re-

issuing a work not exactly supplemented by ,any
other in the English language, if in any language.
The mechanical execution handsomely sustains the
well-known skill and good taste of the publisher.

—

St. Louis Med. and Surg. Journal, Dec. 1874.

The prominent feature of Dr. StilliS's great work
is sound good sense. It is learned, but its learning
is of inferior value compared with the discriminating
judgment which is shown by its author in the dis-

cussion of his subjects, and which renders it a trust-

worthy guide in the sick-room.

—

Am. Practitioner,
Jan. 1875.

From the publication of the first edition "Still^'s
Therapeutics" has been one of the classics; its ab-
sence from our libraries would create a vacuum
which could be tilled by no other work in the lan-
guage, and its presence supplies, in the two volumes ' 1S74,
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QRIFFITH [ROBERT E.), M.D.

A UXIYEKSxlL FORMULARY, Contaiiiing the Methods of Prepnr-
ing and Administering; Officinal and other Medicines. The whole adapted to Physiciani and
Pharmaceutists. Third edition, thoroughly revised, with numerous additions, bj John M.
M.\isoH, Professor of Materia Medica in the Philadelphia College of Pharma.cy. In one large
andhandsome octavo voIumeofaboutSOO pages, cloth, $4 50 ; leather, $5 50. {Just. Issued.)

This work has long been known for the vast amount of information which it presents in a con-
densed form, arranged for easy reference. The new edition has received the most careful revi-
sion at the competent hands of Professor Maisch, who has brought the whole up to the standard of
the most recent authorities. More than eighty new headings of remedies have been introduced,
the entire work has been thoroughly remodelled, and whatever has seemed to be obsolete has been
omitted. As a comparative view of the United States, the British, the German, and the French
Pharmacopoeias, together with an immense amount of unofficinal formulas, it affords to the prac-
titioner and pharmaceutist an aid in their daily avocations not to be found elsewhere, while three
indexes, one of "Diseases and their Remedies," one of Pharmaceutical Names, and a (General
Index, afford an easy key to the alphabetical arrangement adopted in the text.

The young practitioner will find the work invalu-
able in suggesting eligible modes of admiulstering
many remedies.

—

Am. Journ. of Pkarm., Feb. 187-1.

Oar copy of Griffith's Formulary, after long use,
first in the dispensing shop, and afterw^rds in our
medical practice, had gradually fallen behind in the
onward march of materia medica, pharmacy, and
therapeutics, until we had ceased to consult it as a
daily book of reference. So completely has Prof.
JIaisch reformed, remodelled, and rejuvenated it in
the new edition, we shall gladly welcome it back to
ourtable again beside Dunglison, Webster, and Wood
& Bache. The publisher could not have been more
fortunate in the seleclion of au editor. Prof. Maisch
is eminently the man for the work, and he has done
it thoroughly and ably. To enumerate the altera-
tions, amendments, and additions would be an eud-
less task; everywhere we are greeted with the evi-
dences of his labor. Following the Formulary, is an
addendum of useful Recipes, Dietetic Preparations,
List of Incompatibles, Posological table, table of
Pharmaceutical Names, Officinal Preparations and
Directions, Poisons, Antidotes, and Treatment, and
copious indices, which afford ready access to all parts
of the work. We unhesitatingly commend the book
as being the best of its kind, within our knowledge.—Atlanta Med. and Surg. Journ., Feb. lS7i.

To the druggist a good formulary is simply indis-
pensable, and perhaps no formulary has been more
extensively used than the well-known work before
us. Many physicians have to officiate, also, as drug-
gists. This is true especially of the country physi-
cian, and a work which shall teach him the means
by which to administer or combine his remedies in
the most efllcacious and pleasant manner, will al-

ways hold its place upon his shelf A formulary of
this kind is of benefit also to the city physician in
largest practice.— Qincinnnti Olinic, Feb. 21, 1874.

The Formulary has already proved itself accepta-
ble to the medical profession, and we do not hesitate

to say that the third edition is much improved, and
of greater practical value, in consequence of the care-

ful revision of Prof. Maisch.

—

Ohioago Med,. Exam-
iner, March 15, 1874.

A more complete formulary than it is in its pres-
ent form the pharmacist oi>»pliysician could hardly
desire. To the first some such work is indispensa-
ble, and it is hardly less essential to the practitioner
who compounds his osvn medicines. Much of what
is coatained in the introduction ought to be com-
mitted to memory by every student of medicine.
As a help to physicians it will be found invaluable,
and doubtless will make its way into libraries not
already supplied with a standard work of the kind.
— The Arnerioan Praetiiioner, Louisville, July, '74.

PLLIS [BENJAMIN), M.D.

THE MEDICAL FORMULARY: being a Collection of Prescriptions
derived from the writings and practice of m,^Ily of the most eminent physicians of America
and Europe. Together with the usual Dietetic Preparations and Antidotes for Poisons. The
whole accompanied with a few brief Pharmaceutic and Medical Observations. Twelfth edi-

tion, carefully revised and much improved by Albert H. Smith, M. D. In one volume 8ve.'

of 376 pages, cloth, $3 00.

pEREIRA [JONATHAN), M.D., F.R.S. and L.S.

MATERIA MEDICA AND THERAPEUTICS; being an Abridg-
ment of the late Dr. Pereira's Elements of Materia Medica, arratiged in conformity with
the British Pharmacopoeia, and adapted to the use of Medical Practitioners, Chemists and
Druggists, Medical and Pharmaceutical Students, &c. By P. J. Farre, M.D. , SenioT
Physician to'St. Bartholomew's Hospital, and London Editor of the British Pharmacopoeia;
assisted by Robert Bentlby, M.R.C.S., Professor of Materia Medica and Botany to th^
Pharmaceutical Society of Great Britain; and by Robert Warington, F.R.S., Chemical
Operator to the Society of Apothecaries. With numerous additions and references to the
United States Pharmacopoeia, by Horatio C. Wood, M.D., Professor of Botany in the
University of Pennsylvania. In one large and handsome octavo volume of 1040 closely

printed pages, with 236 illustrations, cloth, $7 00; leather, raised harnds, S8 00.

DUNGLISON'S NEW REMEDIES, WITH FORMULA
FOR THEIR PREPARATION AND ADMINISTRA-
TION. Seventh edition, with extensive additions.

One vol. 8vo., pp. 770; cloth. $4 00.

WHAT TO OBSERVE AT THE BEDSIDE AND AFTER
Death in Medical Cases. Published under the
authority. of the London Society for Medical Obser-
vation. From the second London edition. 1 vol.

royal 12mo., cloth. $1 00.

CiRISTISON'S DISPENSATORY. With copious ad-
ditions, and 'SI.R l9.r«e ^oo<1-eut!cravinss. By R.

Eglesfeld Griffith, M. D. One vol. 8vo., pp. 1000

;

cloth. iS(4no. ^
CARPENTER'S PRIZE ESSAY ON THE USE OF
Alcoholic Liquors is Health and Disease. New
edition, with a Preface by D. F. Condte, M.D., and
explanations of scientific words. In one neat 12mo.
volume, pp. 178, cloth. 60 cents.
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JDRUNTON [T. LAUDER), M.D.,
-*-* Ltchcrer on Materia Jfudica and Therapeutics at St Bartholomtw^s Hospital, &e.

A MANUAL OF MATERIA MEDIC A AND THERAPEUTICS.
INCLUDING THE PHARMACY, THE PHYSIOLOGICAL ACTION, AND THE THE-
RAPEUTICAL USES OF DRUGS. In one neat octavo volume. {Preparing.)

JPENWICK (SAMUEL), M.D.,
-*- Assistant physician to the London Hosjyital.

THE STUDENT'S GUIDE TO MEDICAL DIAGNOSIS. From the
Third Revised and Enlarged English Edition. With eighty-four illustrations on wood.
In one very handsome volume, royal 12mo., cloth, $2 25. {Just Iss2ied.)

Of the m'lny guide-books on medical diagnoi-is,

claimed to be written for the special inst'^nciion of

students, thi» is the best. The author is evidently a

well-read aud accomplished physician, and he knows
how to 'each practical medicine. The charm of sim-

plicily is not the least int-restingfeaturein the man-
ner in whicii Dr. Fen wick conveys insl ruction. There
are few books of this size on practical medicine that

contain so much and convey it so well as the volume
before us. It is a book we can sincerely recommend
to the student for direct instruction, aod to the prac-.

titioner as a ready and useful aid to his memory.

—

Am. Journ. of Syphilography, Jan. \%li..

It covers the ground of medical diagnosis in a con-

cise, practical manner, well calculated to assist the
student in forming a correct, thorough, and system-
atic method of examiuation and diagaosis of disease.
The illustrations are numerous, and finely executed.
Those illustrative of the microscopic appearance of
morbid tissue, &c., are especially clear and di.'^tinct.— Chicago Med. Examiner, Nov. 167.3.

So far superior to any oftered to students that the
colleges of this country should recommend it to their
respective classes.

—

N. 0. Med. and Surg. Journ.,
March, ISli.

This little hook ought to be in the possession of
every medical student.

—

Boston Medical and Surg.
Joxirn , Jan. 15, 1S74.

fIREEN [T. HENRY), M.D.,
^^ Lecturer on Pathology and Morbid. Anatomy at Charing-Oross Hospital Meddcal School.

PATHOLOGY AND MORBID ANATOMY. Second American, from
the Third and Enlarged English Edition With numerous illustrations on Wood. In one
very handsome octavo volume of over 300 pages, eioth, $2 75 {Just Ready.)

This useful and convenient manual has already
reached a third edition, ai^d we ai-e glad to find that.

although it has grown somewhat larger, it still remaius
a little book, and we are inclined to forgive the incri^ase

in size on account of the valuable additions which the

author ha.'! made both to the printed matter and to the

illustrations. The new illuptrations, drawn by Mr. Col-

lings from pi-eparations by Dr. Green himself, are very

good, and the care and trouble expended by the author
in the preparation of this edition will no doubt increase

the popularity of his book, great though it already is.

—

T/ui London Practitioner, Feb. 1876.

We observe that the whole htiS been carefully revised,
that a considerable addition has been made tothe illus-
trations, and that much new matter has been added.
We have not .space for noting each of the additions that
have been made, and it is quite unnecessary )o attempt
ihi.^, fir a work which has already gained a deservedly
.solii) reputation. It is enough to say that it has bcea
brought tbiirouglily up to the knowledge of the present
day, and that the student can have no better or safer
guide to pathology and morbid anatomy than Dr.
Green's 'book.^-Lond. Times and Gaz., Sept 1875.

GLUGE'S ATLAS OF PATHOLOGICAL HISTOLOGY.
Translated, with Notes and Additions, by Joseph
Leidy, M. D. In one volume, very large imperial
quarto, with 320 copper-plate figures-, plain and
colored, cloth. $4 00.

LA ROCHE ON YELLOW FEVER, considered in itt

Historical, Pathological, Etiological, and Thersipeti
' tical Relations. I n two large and handsome ociav<
volumes of nearly 1500 pages, cloth. $7 00.

HOLLAND'S MEDICAL NOTES AND REFLEC-
TiOHs. 1 vol. 8vo., pp. 500, cloth. $3 60.

LAYCOCK'S LECTURES ON THE PRINCIPLES
AND Methods or Medical Observation and Re-
search. For the use of advanced students and
junior practitioners. In one very neat royal 12]iio.
volume, cloth. $1 00.

BARLOWS MANUAL OF THE PRACTICE OP
MEDICINE. With Additions by D. F. Condie,
M D. 1 vol. 8vo., pp. 600, cloth. $2 50.

TODD'S CLINICAL LECTURES ON CERTAIN ACUTS
Diseases. In one neat octavo volume, of 320 pages,
cloth. $2 50,

8TURGES [OGTAVIUS), M.D. Cantah.,
Fellow of the Royal College of Physicians, &o. &c.

AN INTRODUCTION TO THE STUDY OP CLINICAL
ICINE. Being a Guide to the Investigation of Disease, for the Use of Students,
handsome 12ino. volume, cloth, %1 25. {Lately Issued.)

MED-
In one

DAVIS [NATHAN S.),

Prof, of Principles and Practice of Medicine, etc., in Chicago Med. College.

CLINICAL LECTURES ON VARIOUS IMPORTANT DISEASES;
being a collection of the Clinical Lectures delivered in the Medical Wards of Mercy Hos-
pital, Chicago. Edited by Frank H. Davis, M.D. Second edition, enlarged. In one
handsome royal 12mo. volume. Cloth, $1 75. {Lately Issued.)

£fTOKES ( WILLIAM), M.D., D. C. L., F.R.S.,
^--J Regius Professor of Phifnio in the Univ. of Dublin, &c.

LECTURES ON FEVER, delivered in the Theatre of the Meath Hos-
pital and County of Dublin Infirmary. Edited by John William Moore, M.D , Assistant
Physician to the Cork Street Fever Hospital. In one neat octavo volume. Cloth. '$2 00.

{Now Ready.)
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Jj^LINT [A USTIN), M. D.,
* Professor of the Principles and Practice of Medieine. in BeUevue Med. College, N. T.

A TREATISE ON THE PRINCIPLES AND PRACTICE OP
MEDICINE ;

designed for the use of Students and Practitioners of Medicine. FourLh
edition, revised and enlarged. In one large and closely printed octavo volume of ahout 1 100

pages ; cloth, $6 00 ; or strongly bound in leather, with raised bands, $7 00. (Jnnt Issufil.)

By common consent of the English and American medical press, this work has been assigned
to the highest position as a complete and compendious text-book on the most advanced condition
of medical science. At the very moderate price at which it is oflfered it will be found one of the
cheapest volumes now before the profession.

This excellent treati^e on werliciiie lias acquired
j

dents ami a book of ready refei'ence for practitioners,
for itself iu the Ouited State.* a repiitatiuii similar to

j

The force of its logic, its simple and practical teach-
that euioyed in Euglaod by the admirable lectures

of Sir Thomas Watson. It may not possess ihe same
charm of style, hut it his like solidity, the frnit of

I'Ua and patient observj^tioa. and presents kindred
moderalion and ecleciicisni. We have referred to

many of the most import:irit chapters, and Mud the re-

vision spoken of in the preface is a genuine one, and
thHt ilipauthov has very fairly brought up his matter
to the level of the knowledge of the present day. The
vovk h-is this great recommendation, that it is in one
volume, and tnerefore will not be so terrifyiug to the
student as the bulky volumes which several of our
Eusli-ih text-books of medicine have developed into.
— British and Foreign Med.-Ohir. Rev., Jan. 187f

.

It isof cour'^e unnecessary tointroduce or eulogize

this now standard treatise All the colleges rf>com-

mend it as a tpxt-book. and there are few libraries

in which one of its editions is not to be found. The
present edition has been enlarged and revised to bring
it up to the author's present level of experience and
reading. His own clinical studies and the latest con-
tributions to medical literature both in this country
and in Europe, have received careful attention, so
that some portions have been entirely rewritten, and
about seventy pages of new matter have been added.
— Qaicrrgo M^d Jovrn., June, 1873.

Has never been surpassed as a text-book for stu-

inga, have left it without a rival in the field —N. Y.
Med Record, Sept. 1.), 1S74

FliufsPracticeof Medicine has become so fixed in
its position as an .\merican text-book that little need
be said bt>yond the annouucemnnt of a neweditioa.
It may. however, be protier to say that the author
has improved the c.iccasion to introduce the latest
coutrilutions of medical literature together with the
re.'-ulls of his own continued clinical observations.
Not so extended as many of the st-mdard woi'ks on
practice, it still is sniHciently complete for all ordi-
nary reference, and we do not know of a more con-
venient work for the busy general practitioner.

—

Cincinnati Lancet and Ob-ieroer, June, 1S73.

Prof. Flint, in the fourth edition of his great work,
has performed a labor reHectiug much credit upon
himself, and conferring a 1 as tiug benefit upon the pro-
fession. The whole work shows evidence of thorough
revision, so that it appears like a new book written
expressly for the times. For thegeneral practitioner
and student of medicine, we cannot recommend the
book in too strong terms.— A''. ¥. Med. Jour ,Sepl '73.

It is given to very few men to tread iu the steps of
Austin Flint, whose single volume on medicine
though here and there defective, is a masterpiece o-

lucid condensation and of general grasp of an enor*"
mously wide subject

—

Land. Practitioner, Dec. '73'

B T THE SAME AUTHOR.

ESSAYS ON CONSERYATIYE MEDICINE AND KINDRED
TOPICS. In one very handsome royal 12mo. volume. Cloth, $1 38. (Just Issued.)

Tills little work comprises a number of essays written
at various times for medical journals and societies. It is

unnecessary to say aught in regard to the style in which
they .are written, for Dr. Flint is familiar as a house-
hold word to the profession. His name is a guarantee
that the subjects are treated in a masterly manner. "The
followin.it subjects are discussed: Conservative medicine,
as applied to therapeutics and hy.giene, medicine in the
past, the present, and the future, alimentation in dis-

ease, tolerance of disease, on the agency of the mind in

etiology, prophylaxis, and therapeutics, and divine de-
sign, as exemplified in the natural hi.story of diseases.
A more suggestive collection of topics it would be diffi-

cult to conceive The essays on conservative meuiciue
are peculiarly valuable. The author in these takes a
very common-sense view of the treatment of disease,
and shows the necessity of " conserving" to the fullest

extent the strength of the system in order to device the
best results from the vis medicatrix naturce.—Fe.niiisuLar
Mi'd. .Tourn , Oct. Ia7i.

yn'A TSON [THOMAS), M. D., Src.

LECTURES ON THE PRINCIPLES AND PRACTICE OP
PHYSIC. Delivered at King's College, London. A new American, from the Fifth re-

vised and enlarged English edition. Edited, with additions, and several hundred illustra-

ations, by Henry Hartshorse, M.D., Professor of Hygiene in the University of Pennsylv-
nia. In two large and handsome 8vo. vols. Cloth, $9 00 ; leather, $11 00. (Lately Pu!)lisked.)

It is a subject for congratulation and for thankful-

ness that Sir Thomas Watson, during a period of com-
parative leisure, after a long, laborious, and most
honorable professional career, while retaining full

possession of his high mental faculties, should have
employed the opportunity to submit his Lectures to

a more thorough revision than was possible during
the earlier and busier period of his life. Carefully

passing iu review some of the most intricate and im-
portant pathological and. practical questions, there-,

suits of his clear insight and bis calm judgment are

now recorded for the benefit of mankind, in language
which, for precision, vigor, and classical elegance, has
rarely been equalled, and never surpassed The re-

vision has evidently been most carefully done, and
the results appear in almost every page.

—

Brit. Med.
Journ., Oct. 14, 1871.

The lectures are so well known and so justly

appreciated, that it is scarcely necessary to do
more than call attention to the special advantages
of the last over previous editions The author's
rare combination of great scientific attainments com-
bined with wonderful forensic eloquence has exerted
extraordinary influence over the last two generations
of physicians. His clinical descriptions of most dis-

eases have never been equalled ; and on this score

at least his work will live long in the future. The
work will be suught by all who appreciate a great
book.

—

Ainer. Journ. of Syphilography, July, 1S72.

Maturity of years, extensive observation, profound
research, and yet continuous enthusiasm, have com-
bined to give us in this latest edition a model of pro-

fessional excellence in teaching with rare beauty in

the mode of communication. But this classic needs
no eulogium of ours.

—

Ohieago Med. Journ., July,
1872

fhUNGLI-SON, FORBES, TWEEDIE, AND GONOLLY.
THE CYCLOPEDIA OP PRACTICAL MEDICINE: comprisiBg

Treatises on the Nature and Treatment of Diseases, Materia Medica and Therapeutics,

Diseases of Women and Children, Medical Jurisprudence, <fcc. &c. In four large super-royal

octavo volumes, of 3254 double-columned pages, strongly and handsomely bound in leather,

$15; cloth, $11.
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TDRISTO n'i*; [JOHN SYER), M.D., F.R.C.P. (Nearly Ready.)
^"^ phys cian and Joint Lecturer on Medicine, St. Thoma.i's Hospital.

A MAKUj^L on the practice of medicine. Edited, with
Additions, by Jasies H. Hutchinson, M.D., Physician to the Penna Hospital. In one

Landsome octavo volume.

JPOTEERGILVS PRACTITIONER'S HANDBOOK OF TREATMENT.
-^ In one handsome octavo volume. {In preyaration fur eariy publication.)

TTARTSHORNE [HENRY), M.I).,
-*-* Professor of Hygiene in tlie University of Pennsylvania.

ESSENTIALS OF THE PRINCIPLES AND PRACTICE OF MEDI-
CINE. A handy-book for Students and Practitioners. Fourth edition, revised and im-

proved. AVith about one hundred illustrations. In one handsome royal ]2mo. volume,
of about 550 pages, cloth, %2 63 ; half bound, $2 88. {Just Issued.)

The thorough manner in which the author has labored to fully represent in this favorite hand-

book the most advanced condition of practical medicine is shown by the fact that the present

edition contains more than 250 additions, representing the investigations of 172 authors not re-

ferred to in previous editions. Notwithstanding an enlargement of the page, the size has been
increased b)' sixty pages. A number of illustrations have been introduced which it is hoped
will facilitate the comprehension of details by the reader, and no effort has been spared to make
the volume worthy a continuance of the very great favor with which it has hitherto been received.

Witliout doubt the best book of thekiud published
in the Engli-sh language.—Si. Louis Med. and Surg.
Journ., INov. ISTi.

The work is brought fully up with all the recent
advances in medicine, is admirably condensed, and
yet sufHciently explicit for all the purposesintended,
thus making it by far the best work of its character
ever publislied.

—

Cincinnati Clinic, Oct. 2i, 1874.

We have already had occasion to notice the previ-
ous editions of this work. It is excellent of its kind.
The author has given a very careful revision, in view
of the rapid progress of medical science.

—

Jf. Y. Med.
Journ., Nov. 1S74.

As a handbook, which clearly sets forth the essen-

tials of thePKINCIPLES AND PRACTICE OF MEDICINE, WO
do not know of its equal.— Fa. Med. Monthly.

As a brief, condensed, but comprehensive hand-
book, it cannot be in^proved upon.

—

Chicago Med.
Examiner, ]S"ov. 15, lS7-i.

pAVYiF. W.),M.D.,F.R.S.,
-*- Senior Asst. Physician to and Lecttirer on Physiology, at Gwy''s Hospital, &c.

A TREATISE ON THE FUNCTION OF DIGESTION; its Disor-
ders and their Treatment. From the second London edition. In one handsome volume,
small octavo, cloth, $2 00.

ar THE SAME AUTHOR, {Just Issued.)

A TREATISE ON FOOD AND DIETETICS, PHYSIOLOGI-
CALLY and therapeutically" considered. In one handsome octavo volume
of nearly 600 pages, cloth, $4 75.

The present book is a result of his work in this direc-
tion, and is well calculated to do credit to his perseve-
rance in collecting facts, and his judgment in arranging
them in an entertaining, as well as a practical form. It
is but rarely that we have had offered us so much
practical information in so agreeable a manner as is

done by Dr. Pavy in the present instance.—iVew Reme-
dies, July, 1&74.

No modern treatise on this subject, having existed in
the Jinglish language. Dr. Pavy's work supplies a want
which has been very seriously felt, and in a manner

which shows that the author is an extensive reader and
has judiciously arranged the numerous facts and theo-

ries, together with the most striking experiments and
the deductions drawn therefrom. It seems to us that

he has truly conferred a great benefit upon all interested

in the subject-matter of his work, and that nobody will

study its pages without having derived valuable instruc-

tion therefrom, and without considering it not only use-

ful, but next to indispensable.— .4mer. Journ. of
Pharmacy, Aug. 1874.

ffHAMBERS [T. K.), M.D.,
'-' Consulting Physician to St. Mary's Hospital, London, &o.

A MANUAL OF DIET AND REGIMEN IN HEALTH AND SICK-
NESS. In one handsome octavo volume. Cloth, $2 75. {Now Ready.)

new field of which others will no doubt avail them-
selves. Taken altogether, this work is one which
gives, in an agreeable form, much valuable informa-
tion on a most important subject, and ought to have
a large sale both in the profession and out of it.

—

London Med. Record, May 19, 1873.

In compiling this small but comprehensive manual
Dr. Chambers has laid the profession under a debt
of gratitude to him. He writes on the oubject like
one who has given his mind to it, and therefore is
entitled to speak with authority. As a pioneer, Dr
Chambers deserves much credit ; he has opened up a

^Y THE SAME AUTHOR. {Lately Ptihlished.)

RATIYE MEDICINE. An Harveian Annual Oration.
Two Sequels. In one very handsome volume, small 12mo., cloth, $1 00.

With

p'OX [ WILSON), M.D:,
Holme Prof, of Clinical Med., University Coll., London.

THE DISEASES OF THE STOMACH: Being the Third Edition of
the "Diagnosis and Treatment of the Varieties of Dyspepsia." Revised and Enlarged.

With illustrations. In one handsoma octavo volume, cloth, $2 00. {Just Issued.)
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'PLINT [AUSTIN), M.D.,
-*• Priifensnr »/ the. Principles and Practice of Medicine in Bellevue Hospital Med. College, N. Y.

A PRACTICAL TREATISE ON THE DIAGNOSIS, PATHOLOGY,
AND TKEATMENT OF DISEASES OF THE HEART. Second revised and enlarged

edition. In one octavo volume of 550 pages, with a plate, cloth, $4.

I>r. Fliut chose a difflonlt subject for his researches,
j

and clearest practical treatise on those snljjects, and
and has shown remarkable powers of observation ahould bo in the hands of all practitioners and stu-

Biid retit»ction, as well as sr<'at industry, in his treat- I lents. It is a credit to American medical literature.

ment of it. His book must be considered the fullest I
—Amer. Journ. of the Med. Sciences, July, IStiO.

Y THE SAME AUTHOR.B
A PRACTICAL TREATISE OX THE PHYSICAL EXPLORA-

TION OF THE CHEST AND THE DIAGNOSIS OF DISEASES AFFECTING THE
RESPIRATORY ORGANS. Second and revised edition. In one handsome octavo volume
of 595 pages, cloth, $4 50.

Dr. Flint's treatise is one of the most trustworthy i jncy to over-refinement and unnecessary minuteness
guides which we can consult. The style is clear and

j

vhich characterizes many works on the same sub-
distinct, and is also concise, being free from that tend-

1

ject.

—

Dublin Medical Press, Feb. 6, 1867.

JOY THE SAME AUTHOR. {JuM Ready.

^

PHTHISIS: ITS MORBID ANATOMY, ETIOLOGY. SYMPTOM-
ATIC EVENTS AND COMPLICATIONS, FATALITY AND PROGNOSIS, TREAT-
MENT, AND PHYSICAL DIAGNOSIS ; in a series of Clinical Studies. By Austin

'Flint, M.D., Prof, of the Principles and Practice of Medicine in Bellevue Hospital Med.
College, New York. In one handsome octavo volume : $3 50.

This volume, containing the results of the author's extended observation and experience on a

subject of prime importance, cannot but have a claim upon the attention of every practitioner.

This book contains an analysis, in the author's lucid

style, of the note.^ vvhicli be has made in several hun-
dred cases in hospital and private practice. We com
mend the book to the perusal of all interested in the
study nf this disease.

—

Boston Med. and Surg. Journal,
Feb. 10, 1S76.

The name of the author is a sufficient fruarantee that
this book is of practical value to both student and prac-

titioner. While the author takes issue with many of the

leading minds of the day on important questions arising

in the study of phthisis, the strong testimonj' of expe-
rience and authority will have great weijibt with the

seeker after truth. As the result of clinical study, the
work is unequalled.

—

SI. Louis Med. and Surg Journal,
March, 1876.

or T^E SAME AUTHOR. (Now Ready)

A MANUAL OF PERCUSSION AND AUSCULTATION; of the
Physical Diagnosis of Diseases of the Lungs and Heart, and of Thoracic Aneurism. In
one handsome royal 12mo. volume: cloth, $1 75.

In this little work the object of the author has been to present in a clear and compact form
the existing condition of physical exploration, shovfing the manner of conducting it and the
diagnostic value of the several signs thereby elicited.

This manual, from so experienced a pen as that I dent or practitioner who is somewbat rusty on tbe
of its author, coald not be otherwise than concise, "physical signs" it will prove just the book he
clear, and practical. It is all these, and to the stu- j wants.

—

Med. and Surg. Re-porter. Aug. 19, 1876.

FDLLER [HENRY WILLIAM), M. D.,
Physician to St. Oeorge^s Hospital, London.

ON DISEASES OF THE LUNGS AND AIR-PASSAGES. Their
Pathology, Physical Diagnosis, Symptoms, and Treatment. From the second and revised
English edition. In one handsome octavo volume of about 500 pages, cloth, $3 50.

T^ILLIAMS [C. J. B.), M.D.,
Senior Consulting Physician to the Hospital for Consumption, Brampton.

PULMONARY CONSUMPTION; Its Nature, Varieties, and Treat-
ment. With an Analysis of One Thousand Cases to exemplify its duration. In one neat
octavo volume of about 350 pages, cloth, $2 60. (Lately Published.)

He can still speak from a more enormous experi-
ence, and a closer study of the morbid processes in-
volved in tuberculosis, than most living men. He
owed it to himself, and to the importance of the sub-
ject, to embody his views in a separate work, and
we are glad that he has accomplished this duty.

ifter all, the grand teaching which Dr Williams has
for the profession is to be found in his therapeutical
chapters, and in the history of individual cases ex-
tended, by dint of care, over ten, twenty, thirty, and
even forty years.

—

London Lancet, Oct. 21, 1S71.

LA EOCHE ON PNEUMONIA. 1 vol. 8vo., cloth,
of 500 pages. Price $3 00.

SMITH ON CONSUMPTION; ITS EAELT AND RE-
MEDIABLE STAGES. 1 vol. 8vo., pp. 2.-54. $2 25.

LECTURES ON THE DISEASES OF THE STOMACH.
With an Introduction on its Anatomy and Physio-
logy. By William Brixton, M.D., F.E,.S. From

the second and enlarged London edition. With il-

lustrations on wood.' In one handsoms octavo
volume of about .SCO pages: cloth, sJiS 26.

WALSHE ON THE DISEASES OF THE HEART AND
GREAT VESSELS. Third American edition. In
1 vol. 8vo., 420 pp., cloth. $3 00.
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ROBERTS ( WILLIAM), M. D..
JLL Lecturer on Medicinein the Manchester School of Medicine, &e.

A PRACTICAL TREATISE ON URINARY AND RENAL DIS-
EASES, including Urinary Deposits. Illustrated by numerous cases and engravings. Sec-

ond American, from the Second Revised and Enlarged London Edition. In one large

and handsome octavo volume of 616 pages, with a colored pla.te ; cloth, $4 50. {Lately

Pvhlished.)

The author has subjected this work to a very thorough revision, and has sought to embody in

it the results of the latest experience and investigations. Although every effort has been made
to keep it within the limits of its former size, it has been enlarged by a hundred pages, many
new wood-cuts have been introduced, and also a colored plate representing the appearance of the

different varieties of urine, while the price has been retained at the former very moderate rate.

The plan, it will thus be seen, is very complete,
an 1 the manner in which it has been carried out is

in tlie Jii^hest degree satisfactory. The characters
of thp ditfi^rent deposits are very well described, and
thg microscopic appearances they present are illus-

trated by numerous well executed engravings It

only remains to us to strongly recommend to our
readers Dr. Roberts's work, as coniaining an admira-
ble redume of the present state of knowledge of uri-

nary diseases, and as a safe and reliable guide to the
clinical observer.

—

Edin. Med. Jnur.

The most complete and practical treatise upon renal

diseases we have examined It is peculiarly adaptPd
to the wants of the majority of American practition-

ers from its clearness and simple announcement of the
facts in relation to diagnosis and treatment of urinary
disorders, and contains in condensed form the investi-
gations of Bence Jones, Bird, Baale, Hassall, Front,
and a host of other well-known writers upon this sub-
ject. The characters of urine, physiological and pa-
thological, asindicated to the naked eye as well as by
raicroscopicaf and chemical investigations, are con-
cisely represented both by description and by well
executed engravings.

—

Cincinnati Jotirn. of Med

^

BASHAM (W.R.), M.D.,
Senior Phyrdcian to the Westmin-iter Bofipital, d-c.

RENAL DISEASES: a Clinical Guide to their Diagnosis and Treatment
With illustrations. In one neat royal 12mo. volume of 304 pages, cloth, $2 00.

The chapters on diagnosis and treatment are very
good, and the student and young practitioner will

find them full of valuablepractical hints. The third
part, on the urine, is excellent, and we cordially
recommend its perusal. The author has arranged
his matter in a somewhat novel, and, we think, use-

ful form. Here everything can be easily found, and,
what is more important, easily read, for all the dry

ietails of larger books here acquire a new interes

from the author's arrangement. This part of tlie

book is full of good work.

—

Brit, and For. Medico-
Ihirurgical Review, July, 1870.

The easy descriptions and compact modes of state-

ment render the book pleasing and convenient.

—

Arit,.

Journ. Med, Sciences, July, 1S70.

LINCOLN [D. F.). M.D.,
Physician to the Department of NervotM Diseases, Boston Dispensary.

ELECTRO THERAPEUTICS; A Concise Manual of Medical PAectrU
city. In one very neat royal 12mo. volume, cloth, with illustrations, $1 60. {Just Issued.)

This little book is, considering its size, one of the
very best of the Engli.sh treatises on its subject that
has come to ouruolice, pos-essing, among others, the
rare merit of dealing avowedly and actually with
principles, mainly, rather than with practical details,

thereby supplying a real want, instead of helping
merely to flood the literary market. Dr. Lincoln's
style is usually remarkably clear, and the whole
book is readable and interesting.

—

Boston Med. and
Surg. Journ., July 23, 187-1.

The work is convenient in size, its descriptions of

methods and appliances are sufficiently complete for

the general practitioner, and the chapters on Electro-

physiology and diagnosis are well written and read-
able. For those who wish a bandy-book'of directions
for the employment of galvanism in medicine, this

will serve as a very good and reliable guide.

—

Neio
Remedies, Oct..l87il:.

It is a well written work, and calculated to meet
the demands of the busy practitioner. It contains
the latest researches in this important branch of med-
icine.

—

Penin.'iuld.r Journ. of Med., Oct. 187-1.

Eminently practical in character. It will amply
repav any one for a careful perusal.

—

Leavenvjorth
Med. Herald, Oct. 1874.

We have here in a small compass a great deal of
valuable information upon the subject of Medical
Electricity.

—

Canada Med. and Surg. Journ.. Nov.
1874.

TEE [HENRY),
Prof, of Surgery at the Royal College of Surgeons of England, etc.

LECTURES ON SYPHILIS AND ON SOME FORMS OP LOCAL
DISEASE AFFECTING PRINCIPALLY THE ORGANS OF GENERATION. In one
handsome octavo volume : cloth; $2 25. {Now Ready.)

To the fulfilment of hi.; task he has applied a wide
and philosophical comprehension of the general and
si'ecial pathology of the subject, one which his own ex-

tended personal experience gives him a strong right to

handle. A perusal of it cannot fail to interest the reader,

who will find in it reports of many interesting oases and
expei'iments, together with much suggestive philosoph-

ical discussion—not to say quotations from the poets

—

an embellishment rai'ely. we believe, accorded this par-

ticular subject.— London Praciilvmer, March, 1876.

The work is valuable, as it treats quite fully of sub-
jects which are not dwelt upon in the systematic works

of other English authors of the present day, as the inoc-

ulability of syphilitic blood; the conditions under which
the secretions of primary and secondary syphilitic man-
ifestations may be inoculated naturally or artificially;

the morbid proce.sses produced by such inoculation ; the
modifications of these processes in patients previously
syphilitic: primary and secondary syphilitic diseases of

I

the mucous membranes and their liability to commu-
I

nicate constitutional syphilLs, etc. The book is full of
i
clinical material illustrating these topics, original or
quoted.

—

Archives of Dermatology, April, 1376.

DIPHTHERIA ; its Nature and Treat Tfient, with an
account of the History of its Prevalence in vari-

ous Countries. By D. D. Slade, M.D. Second and
revised edition. In one neat royal 12mo. volume,
cloth, SI 2.5.

LECTURES ON THE STUDY OF FEVER. By A.

Hudson, M.D., M. R.I. A. , Physician to the Meath
Hospital. In one vol. Svo., cloth, .$2 50.

A TREATISE ON FEVER. By Robert D. Lyons,
K C C. In one octavo volume of 362 pages, cloth,

$2 2.0.

CLINICAL OBSERVATIONS ON FUNCTIONAL
NERVOUS DISORDERS BvC Handfield Jones,
M. D., Physician to St. Mary's Hospital, &e. Sec-

ond AmericR.n Edition. In one handsome octavo
volume of 348 pages, cloth, $3 2.5.
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T>UMSTEAD (FREEMAN J.), M.D.,
-*-' Pro/msor of Venereal Diseases at the Ool. of Pht/s. and Stirgr., New YorTt. &c.

THE PATHOLOGY AND TREATMENT OF VENEREAL DIS-
EASES. Including the results of recent investigations upon the subject. Third edition,

revised and enlarged, with illustrations. In one large and handsome octavo volume of

over 700 pages, cloth. $5 00 ; leather, $(i 00.

In preparing this standard work again for the press, the author has subjected it to a very

th>>rough revision. Many portions have been rewritten, and much new matter added, in order to

bring it completely on a level with the most advanced condition of syphilography, but by careful

ooiapression of the test of previous editions, the work has been increased by only sixty-four pages.

The labor thus bestowed upon it, it is hoped, will insure for it a continuance of its position as a

complete and trustworthy guide for the practitioner.

It i(^ the ran-st coiupleiebook with which we are ac-

quaiuted iu the laugnage. The latest views of the

best authorities are put forward, and the information
Is well arranged—a great point for the student, and
still more for the practitioner. The subjects of vis-

ceraT syphilis, syphilitic alfections of the eyes, and
the treatment of syphiiis by repeated inoculations, are

very fully discussed.

—

London Lanctt, Jan. 7, 1S71.

Dr. Burastead's work is already so universally
known as the best treatise in the English language on
venereal diseases, that it may seem almost superflu-

ous to say more of it than that a new edition has been
Issued. But the author's industry has rendered this

new edition virtually a new work, and so merits as

much special commendation as if its predecessors had
nol beori published. As a thoroughly practical book
on a class of diseases which form a large share of
nearly every physician's practice, the volume before
us is bv far the best of which we have knowledge.

—

N. Y. 'Me.dJ.eal Gazette, Jan. 2S, 1S71.

It is rare in the history of medicine to find any one
book which contains all that a practitioner needs to
know; while the possessor of " Bumstead on Vene-
real"' has no occasion to look outside of its covers for

anything practical connected with the diagnosis, his-

tory, or treatment of these alfections.

—

N. Y. Medical
Journal, March, 1871.

(lULLERIER (A.), and Z?
'-^ Surgeon to the Hdpital du Midi. *-'

UMSTEAD (FREEMAN J.),

Profea&nrof Venereal Diseases in the dnllegeof
Physicians and Sitrgeons, N. Y.

AN ATLAS OF VENEREAL DISEASES. Translated and Edited by
Freeman J. BiJMStead. In one large imperial 4to. volume of 328 pages, double-columns,
with 26 plates, containing about 150 figures, beautifully colored, many of them the size of

life; strongly bound in cloth, $17 00 ; also, in five parts, stout wrappers for mailing, at $3
per part.

Anticipating a very large sale for this work, it is offered at the very low price of Three Dol-
liAns a Part, thus placing it within the reach of all who are interested in this department of prac-

tice. Gentlemen desiring early impressions of the plates would do well to order it without delay.

A specimen of the plates and text sent free by mail, on receipt of 25 cents.

We wish for once that our province was not restrict-

ed to methods of treatment, that we might say .some-

thing of the exquisite colored plates in this volume.
—London Practitioner, Hay, 1859.

As a whole, it teaches all that cau be taught by
means of plates and print.

—

London Lancet, March
13. 1S69.

Superior to anything of the kind ever before issued
on this continent.

—

Canada Med. Journal, March, '69.

The practitioner who desires to understand this
branch of medicine thoroughly should obtain this,

the most complete and best work ever published.

—

Dominion Med. Journal, May, 1S69.

This is a work of master hands on both sides. M,
Cnllerieris scarcely second to, we think we may truly
say is a peer of the illnstrious and venerable Ricord,
while in this country we do not hesitate to say that
Dr. Bumstead, as an authority, is without a rival

Assuring our readers that these illustrations tell the
whole history of venereal disease, from its inception
to its end, we do not know a single medical work,

which for its kind is more necessary for them to have.
—Califyrnia Med. Gazette, March, 1S69.

The most splendidly illustrated work in the lan-
guage, aad in our opinion far more useful ttan the
French original,

—

Ann. Journ. Med. Sciences, Jan. '69.

The fifth aad concluding number of this magnificent
work has reached us, and we have no hesitation in
saying that its illustrations surpass those of previous
numbers.

—

Boston Med. and Surg. Journal, Jan. 14,

1869.

Other writers besides M. Cullerier have given us a

good account of the diseases of which he treats, but
uo one has furnished us with such a complete series

of illustrations of the venereal diseases. There is,

however, an additional interest and value possessed
by the volume before us ; for it is an American reprint
and translation of il. CuUerier's work, with inci-

dental remarks by one of the most eminent American
syphiiographers, Mr. Bumstead.

—

Brit, and For.
Medico-Chit . Review, July, 1869.

JpLL [BERKELEY),
Surgeon to the Lock Hospital, London.

ON SYPHILIS AND LOCAL
one handsome octavo volume ; cloth, $3

Bringing, as it does, the entire literature of the dis-
ease down to the present day, and giving with great
ability the results of modern research, it is in every
respect a most desirable work, and one which should
?nd a place in the library of every surgeon.

—

Cali-
fjrnia Med. Gazette, June, 1S69.

Considering the scope of the book and the careful
attention to the manifold aspects and details of its
subject, it is wonderfully concise- All these qualities
render it an especially valuable book to the beginner.

InCONTAGIOUS DISORDERS.
25.

to whom we would most earnestly recommend its

study ; while il is no less useful to the practitioner.

—

St. Louis 3fed. and Surg. Journal, May, 1869.

The most convenient and ready book of reference
we have met with.—iV. Y. Med. Record, May 1, 1869.

Most admirably arranged for both student and prac-

titioner, no other work on the subject equals it ; it is

more simple, more easily studied,

—

Buffalo Med. and
Surg. Journal, March, 1369.

zEISSL [H.], M.D.

A COMPLETE TREATISE ON VENEREAL DISEASES. Trans-
lated from the Second Enlarged German Edition, by Frederic R. Stdkgis, M.D. In one
octavo volume, with illustrations. {Freparing.)
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J^OX {TILBURY).
EPITOME OF
{Prejiaring.)

SKIN DISEASES. In one handsome vol. 18mo.

^ILSON {ERASM US), F. R. S.

ON DISEASES OE THE SKIN. With Illustrations on wood. Sev
enth American, from the sixth and enlarged English edition. In one large octavo volume
of over 800 pages, $5.

A SERIES OF PLATES ILLUSTRATING "WILSON ON DIS-
EASES OF THE SKIN;" consisting of twenty beautifully executed plates, of which thir-

teen are exquisitely colored, presenting the Normal Anatomy and Pathology of the Skin,

and embracing accurate representations of about one hundred varieties of disease, most of

them the size of nature. Price, in extra cloth, $5 50.

Also, the Text and Plates, bound in one handsome volume. Cloth, $10.

No one treating skin diseases should be without
a copy of this standard work.— Canada Lancet.

We can safely recommend it to the profession af

the best work on the subject now in existence ir

the English language.

—

Medical Times and Gazette

Mr. Wilson's volume is an excellent digest of the

actual amount of knowledge of cutaneous diseases
it includes almost every fact or opinion of importauct
connected with the anatomy and pathology of th<

skin.— Bri^i.s-^ and Foreign Medical Review.

Such a work as the one before us is a most capital

4nd acceptable help. Mr. Wilson has long been held
is high authority in this department of medicine, and
Ixis book on diseases of the skin has long been re-

garded as one of the best text-books extant on the
subject. The present edition is carefully prepared,
md brought up in its revision to the present time. In
;his edition we have also included the beautiful series

9f plates illustrative of the text, and in the last edi-
tion published separately. There are twenty of these
plates, nearly all of them colored to nature, and ex-
hibiting with great fidelity the various groups of
diseases.

—

Oineinnati Lancet.

>r TffE SAMS AUTHOR.

THE STUDENT'S BOOK OF CUTANEOUS MEDICINE and Dis-
SASES OF THE SEiN. In One very handsome royal 12mo. volume. $3 50.

^ELIGAN {J.MOORE), M.D., M.R.I.A.
ATLAS OF CUTANEOUS DISEASES. In one beautiful quarto
volume, with exquisitely colored plates, &c., presenting about one hundred varieties of
disease. Cloth, $5 50.

to which the particular ca.se may belong. While
Looking over the "Atlas" we have been induced t o
ixamine also the "Practical Treatise," and we are
inclined to consider it a very superior wora;, coiu-

bining accurate verbal description with sound view*
of the pathology and treatment of eruptive diseases.
— Glasgow Med. Journal.

The diagnosis of eruptive disease, however, under
fill circumstances, is very difficult. Nevertheless,
Dr. Keligan has certainly, "as far as possible," given
a. faithlul and accurate representation of this class of
diseases, and there can be no doubt that these plates
will he of great use to the student and practitioner in
drawing a diagnosis as to the class, order,and species

JJILLIER {THOMAS), 31. D.,
Physician to the Skin Dexoartment of University College Hospital, &c.

HAND-BOOK OP SKIN DISEASES, for Students and Practitioners.
Second American Edition. In one royal 12mo. volume of 358 pp. With Illustrations.
Cloth, $2 25.

•

We can conscientiously recommend it to the stn- It is a concise, plain, practical treatise on the vari-
dent

;
the style is clear and pleasant to read, the ous diseases of the skin

;
just such a work, indeed,

ma^er is good, and the descriptions of disease, with as was much needed, both by medical students and
the modes of treatment recommended, are frequently practitioners. — OWea^^o Medical Examiner, May,
lUustrated with well-recorded cases.

—

London Med. 1865.
Times and Gazette, April 1, 1865.

ANDERSO.V {McGALL), M.D.,
Physician to the Dispensary for Skin Diseases, Glasgow, &c.

ON THE TREATMENT OF DISEASES OF THE SKIN. With an
Analysisof Eleven Thousand Consecutive Cases. In one vol. 8vo. $1. {Lately Fublished.)

gMITR {E USTA CE), M. D.,
Physician to the Northwest London Free Dispensaryfor Sick Children.

A PRACTICAL TREATISE ON THE WASTING DISEASES OF
INFANCY AND CHILDHOOD. Second American, from the second revised and enlarged
English edition. In one handsome octavo volume, cloth, $2 50. (Lately Issued.)

This is in every way an admirable book. The
modest title which the author hasohosenforitscarce-
ly conveys an adequate idea of the many subjects
upon which it treats. Wasting is so conKtant an at-
tendant upon the maladies of childhood, that a trea-
tise upon the wasting diseases of children must neees
sarily embrace the consideration of many affections
of which it is a symptom ; and this is excellently well
done by Dr. Smith. The book might fairly be de-

scribed as a practical handbook of the common dis
eases of children, so numerous are the affections con-
sidered either collaterally or directly. We are
acquainted with no safer guide to the treatment of
children's diseases, and few works give the insight
into the physiological and other peculiarities of chil-
dren that Dr. Smith's book does.

—

Brit. Med. Journ., .

April 8, 1871.
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iJMITH {J. LE WIS), M. D.,
^^ Pro/tsnor of ^forhid Anatomy ui the BeUevue Ho.tpitnl Med. College, N. T.

A COMPLETE PRACTICAL TREATISE ON THE DISEASES OP
CHILDREN. Third Edition, revised and enlarged. In one handsome octavo volume
of ~2() pages. Cloth, $5; leather, §(). (Now Rcaily.)

The eminont success which this work hns achieved has encouraged the author, in prepitring

this third edition, to render it even more worthy than heretofore of the favor of the profession.

It has been thoroughly revised, and very considerable additions have been made throughout.
To accommodate these the volume has been. printed in a smaller type, so as to prevent any
notable increase in its size, and it is presented in the hope that it may attain the position of

the American text book on this important department of medical science.

Tlii.* work took a staml as an authority from its first.
\
edition will confirm and add to its roputatinn. Having

ai'Hiciirance, and every one interested in sludyins the
diseases of which it treat* is desii-ous of knowing what
improvements are apparent in the successive editions.

The principal additions to which we refer, and which
will be the distinjruishinir features of the third edition,

are chaptei-s on diphtheria, cerebrospinal meningitis.
and riitheln. The former disease is considered much
more in detail than formerly, and a great amount of
very practical information is added, and altogether it is

one of the most com prehensive and one of the best writ-

ten chapters of the subject we have thus far read. His
description of cerebro-spinal meningitis, founded also
for the most part on personal experience, is admirably
clear and exhaustive—The Med. Record, Feb. 19, 1S76.

In presenting this deservedly popular treatise for the
tliird time to the profession, Dr. Smith has given it a
careful preparation, which will make it of decided su-
periority to either of the former editions. The position

of the author, as physician and consultant to several
large children's hospitals in New York city, has fur-

nished him with constant occasions to put his treatment
to the test, and his work has at once that practical and
thoughtful tone which is a m.irked charactei-istic of the
best productions of the American medical press.

—

Med.
and Surg. Reporter, Feb. 187 6.

The former editions of this book have given it the
highest rank among works of its class, and the present

been brought up to the present mark in the rapid ad-

vance of medical science, it is the best work in our
language, on its range of topics, for the American prac-
titioner.

—

Pacific Med. and Surg. Journ., Feb. 1876.

Dr. Smith's Diseases of Children is certainly the most
valuable work on the subjects treated that the iiracti-

tiouer can pi-ovide himself with. It is fully abreast
with every advance: it should be in the hands cif prac-

titioners generally, while, because of the conci.seness

and clearness of style of the writing of the author, every
professor of diseases of children, if he lias not already
done .«o, should adopt this as his text-book.

—

Va. Medical
Monthly, Feb. 1876.

The third edition of this really valuable work is now
before us, with a hundred pages of additional matter,
an altered size of page, new il In,stration s, and new type.

Of the diseases treatei.l of for the first time, we notice
rotheln and cerebro-spinal fever, which lately prevailed
in epidemic form in some parts of the country. The
article upon diphtheria, containing the latest develop-

ments ill the pathology and treatment of that dread dis-

ease, whicli so lately ravaged our country, is peculiarly

interesting to every practitioner. We gladly welcome
this standard work, and cheerfully recommend it to our
readers as the best on this subject in the English lan-

guage.

—

Nashville Journal of Med. and Surgery, March,
1876.

fJONDIE [D. FRANCIS), M.D.
A PRACTICAL TREATISE ON THE DISEASES OF CHILDREN.

Sixth edition, revised and augmented. In one large octavo volume of nearly 800 closely-

printed pages, cloth, $5 25 ; leather, $6 25.

The present edition, which is the sixth, is fully up I teachers. As a whole, however, the work is the best
to the times in the discussion of all those points in the
pathology and treatment of infantile diseases which
kave been brought forward by the German and French

American one that we have, and in its special adapta-
tion to American practitioners it certainly has no
aqual.— iVei« York Med. Record, March 2, 1868.

TEST {CHARLES), M.D.

,

Physician to the Hospitalfor Sick Children, &c.

LECTURES ON THE DISEASES OF INFANCY AND CHILD^
HOOD. Fifth American from the sixth revised and enlarged English edition. In one large
and handsome octavo volume of 678 pages. Cloth, $4 50 ; leather, $5 50. (Just Tssued.)

The continued demand for this work on both sides of the Atlantic, and its translation into Ger-
man, French, Italian, Danish, Dutch, and Russian, show that it fills satisfactorily a want exten-
sively felt by the profession. There is probably no man living who can speak with the authority
derived from a more extended experience than Dr. West, and his work now presents the results'of
nearly 2000 recorded cases, and 600 post-mortem examinations selected from among nearly 40,000
cases which have passed under his care. In the preparation of the present edition he has'omitted
much that appeared of minor importance, in order to find room for the introduction of additiona
m.atter, and the volume, while thoroughly revised, is therefore not increased materially in size.

Of all the English writers on the diseases of chil- I living authorities in the difficult department of medi-
dren^here is no one so entirely satisfactory to us as

| cal science in which he is most widely known.—
Dr. West. For years we have held Ms opinion as

|
Boston Med. and Surg. Journal.

judicial, and have regarded him as one of the highest
|

^T THE SAME AUTHOR. (Lately Isstced.)

ON SOME DISORDERS OF THE NERVOUS SYSTEM IN CHILD-
HOOD; being the Lumleian Leciures delivered at the Royal College of Physicians of Lon-j._ •_ Ti,_

,_
-.o-Ti

jj^ one volume, small 12mo., cloth, $1 00.don, in March, 1871.

DEWESS ON THE PHYSICAL AND MEDICAL TESATMENT OF CHILDREN. Eleventh edition 1
vol. £vo. of 648 pages. Cloth, $2 80.
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rPROMAS {T.GAILLARD),M.D.,
Professor of Obstetrics, Ac, in the Qollege of Physicians and S^irgeons, N. T., &c.

A PRACTICAL TREATISE ON THE DISEASES OF WOMEN. Fourth
edition, enlarged and thoroughly revised. In one large and handsome octavo volume of

800 pages, with 191 illustrations. Cloth, $5 00; leather, $6 00. (Just Issued.)

The author has taken advantage of the opportunity afforded by the call for another edition of

this work to render it worthy a continuance of the very remarkable favor with which it has been
received. Every portion has been subjected to a conscientious revision, and no labor has been
spared to make it a complete treatise on the most advanced condition of its important subject.

A work which has reached a fourth edition, and
that, too. in the short space of five yeai-s. has achieved
a repulation which places it almost bej'ond the reach
of criticism, and the favorable opinions which we liave

ali'eiidy expressed of the former editions seem to re-

quire that we should do little more than announce
this new issue. We cannot refrain from sajins that,
as a practical work, this is second to none in the Eng-
lish, or. indeed, in any other language. The arrange-
ment of the contents, the admirably clear manner in
which the subject of the dilferential diagnosis of
several of the diseases is handled, leave nothing to be
desired by the practitioner who wants a thoroughly
clinical work, one to which he can refer in difficult

cases of doubtful diagnosis with the certainty of gain-
ing light and instruction. Dr. Thomas is a man with a

very clear head and decided views, and there seems to

be nothing which he so much dislikes as hazy notions
of diagnosis and blind routine and vinreasonalDle thera-
peutics. The student who will thoroughly study this

book and test its principles by clinical observ.ation, will

ct-.rtainly not be guilty of these faults.

—

London Lancet,
Jeb. 13, 187.5.

The latest edition of this well-known text-book
retains the essential characters svhich rendered the
earliest so deservedly popular It is still pre-emi-
nently a practical manual, intended to convey to

students in a clear and forcible mauuer a sufficiently
complete outline of gynaecology. In a word, we
should say that any one who intended lo make a
special study of gynajcology could hardly do better
than to begin with a miaute perusal of this book, and
that any one who intended to keep gynaecology sub-
ordinate to general practice, should hardly fail to
have it on hand for future reference.

—

N. Y. Med.
Journ , Jan. 1S7.5,

Reluctantly we are obliged to close this unsatis-
factory notice of so excellent a work, and in conclu-

sion would remark that, as a teacher of gynecology,
both didactic and clinical, Prof Thomas has certainly

taken the lead far ahead of his confreres, and as an
author he certainly has met with unusual and mer-
ited success.

—

An'Journ. of Obstetrics, Nov. 1874.

This volume of Prof Thomas in its revised form
is classical.without being pedantic, full in the details

of anatomy and pathology, without ponderous
translation of pages of German literature, describes

distinctly the details and difficulties of each opera-

tion, without wearying and useless minutiae, and is

in all respects a work worthy of confidence, justify-

ing the high regard in which its distiugu'ished au-
thor is held by the profession.

—

Am. Supplement,
Obstet. Journ. Oct. 1S74.

Professor Thomas fairly took the Profession of the
United States by storm when his book first made its

appearance early in 1S6S. Its reception was simply
enthusiastic, notwithstanding a few adverse criti-

cisms from our transatlantic brethren, the first large

edition was rapidly exhausted, and in six mouths a

second one was issued, and in two years a third one
was announced and published, and we are now pro-

mised the fourth. The popularity of this work was
not ephemeral, and its success was unprecedented iu

the annals of American medical literature. Six years
is a long period in medical scientific research, but
Thomas's work on "Diseases of VVomen" is still the

leading native production of the United States. The
order, the matter, the absence of theoretical disputa-

tiveness, the fairness of statement, and the elegance

of diction, preserved throughout the entire range of

the book, indicate that Professor Thomas did not
overestimate his powers when he conceived the idea

and executed the work of producing a new treatise

upon diseases of women.

—

Prof. Fallen, in Louis-
ville Med. Journal, Sept. 1S74.

J^ARNES [ROBERT), M.D., F.R.G.P.,
*-' Obstetric Physician to St. Thomas's Hospital, d-c.

A CLINICAL EXPOSITION OF THE MEDICAL AND SURGI-
CAL DISEASES OF WOMEN. In one handsome octavo volume of about 800 pages, with
169 illustrations. Cloth, $6 00 ; leather, $6 00. (Just Issued.)

Dr. Barnes is not only a practitioner of exception-
ally large opportunities, which he has used well, but
he has kept himself informed of what has been said
and done by others ; and he has in the present vol-
ume judiciously used this knowledge. We can
strongly recommend Dr. Barnes's work to th^gynae-
cological student and practitioner.

—

N. Y. Med. Rec-
ord, June 1.-5, lS7-t.

We can only repeat that, as a thoroughly sound,
practical, clinical treatise, we know of no English
work which can compare to this of Dr. Barnes. To
the so-called specialist, as well as to the general prac-
titioner, it will prove a most useful guide.

—

London
Lancet, Jan. 10, lS7i.

In conclusion, we must express our conviction that,
in view of the wide range of subjects compressed
into a single volume, this book is admirable for the
conciseness and clearness with which practical
points are treated, and evidently from a large expe-
rience. For students, and, indeed, for a good many
of those who for want of time cannot, or for want of
inclination will not, be students, it is a safe and sat-

isfactory guide, and no one who attempts to treat the
diseases peculiar to women can afford to be without
it. The volume is profusely illustrated ; many of the
cuts are new to gynajcological literature, and most of
them are essential adjuncts to the text.

—

Boston
Med. and Surg. Journ., April 17, 1874.

Dr. Barnes's present work is a magnificent contri-
bution to the literature of that branch of the profes-

sion with which his name has so long been honorably
connected. To attempt, however, an exhaustive an-
alysis of so voluminous a treatise would carry us far

beyond all reasonable bounds. — Glasgow Med.
Journ., July, 1874.

Embodying the long experience and personal obser-
vation of one of the greatest of living teachers in dis-

eases of women, it seems pervaded by the presence
of the author, who speaks directly to the reader, and
speaks, too, as one having authority. And yet, not-
withstanding this distinct personality, there is noth-
ing narrow as to time, place, or individuals, in the
views presented, and in the instructions given; Dr.
Barnes has been an attentive student, not only of Eu-
ropean, but also of American literature, pertaining to

diseases of females, and eurichedi,his own experience
by treasures thence gathered ; he seems as familiar,

for example, with the wi-itings of Sims, Emmet, Tho-
mas, and Pea.slee, as. if these eminent men were his

countrymen and colleagues, and gives them a credit
which must be gratifying to every American physi-
cian.

—

Am. Journ. Med. Set., April, 1874.

Throughout the whole book it is impossible not to

feel that the author has spontaneously, conscientious-
ly, and fearlessly performed his task. He goes direct

to the point, and does not loiter on the way to gossip
or quarrel with other authors. Dr. Barnes's book
will be eagerly read all over the world, and will
everywhere be admired for its comprehensiveness,
honesty of purpose, and ability

—

The Ohstet. Journ.
of Great Britain and Ireland, March, 1874.
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jqODGE (HUGH L.), M.D.,
*-' Emeritns Pro/ftisor of Ohxtetricfi, Ac, in the University of Pennsylvania.

ON DISEASES PECULIAR TO WOMEN; including Displacements
of the Uterus. With original illustrations. Second edition, revised and enlarged. In
one beautifully printed octavo volume of 531 pages, cloth, $4 50.

From Pkok. W. H. B\fokd, of the Rtish Mvdical
Oolltge. Ohicngo.

riie book be«i'i* the impress of a master hand, and
laui^t, as its preii*<cessor, prove arceptable to the pro-

fessiou. Iq diseases of women Dr. Hodge has estab-

ll.'jhf'd a school of tre.ituieu! that has become Tvorld-

wide in fame.

Professor Hodite's work la frnly an original one
rora boginniog to end, consequently no one can pe-

•nse its pagrt.'i withoul learning somethinsi; new. As a
contribution to tiio study of women's diseasen, it is of

:<rnMt valne, and is abnndnntlv able to Rtund on its

own merits.—iV. Y Mtdical Record, Sept. 15, 18fi8.

TfTEST {CHARLES), M.D.

LECTURES ON THE DISEASES OF WOMEN. Third American,
from the Third London edition. In one neat octavo volume of about 550 pages, cloth,

$3 75 ; leather, $4 75.

seeking truth, and one that will convince the student
that he has committed himself to a candid, safe, and

As a writer. Dr. West stands, In our opinion, se-

cond only to Watson, the "Macanlay of Medicine;'
he possesses that happy faculty of clothing inslruc-

tiou in easy garments ; combining pleasure with
profit, be leads his pupils, in spite of the ancient pro-
verb, along a royal road to learning. His work is one
which will not satisfy the extreme on either side, but

valuable guide.

—

N. A. Med.-Ohirurg Review.

We have to say of it, briefly and decidedly, that it

is the best work on the subject in any language, and
that it stamps Dr. West as the facile princeps of

It is one that will please the great majority who are
i

British ohstetric a,nihoTi\,—Edinburgh Med. Journal.

DEWEES'S TREATISE ON THE DISEASES OP FE-
jyjIALES. With illustrations. Eleventh Edition
with the Author's last improvements and correc
tions. In one octavo volume of 636 pages, wit!
plates, cloth. )S.^ 00.

CHURCHILL ON THE PUERPERAL FEVER AND
OTHER DISEASES PECULIAR TO WOMEN 1 voL
Svo., pp. 450, cloth. $2 50.

ASHWELL'S PRACTICAL TREATISE ON THE DIS-
EASES PECULIAR TO WOMEN. Third American,
from the Third and revised London edition. 1 vol.

8vo., pp. 528, cloth. $3 .50

MEIGS ON THE NATURE, SIGNS, AND TREAT-
MENT OF CHILDBED FEVEE. 1 vol. 8vo., pp.
S66, cloth. $2 00.

fTANNER {THOMAS H), M. D.

ON THE SIGNS AND DISEASES OF PUEGNANCY. First Araeripau
from the Second and Enlarged English Edition. With four colored plates andillustrationf

on wood. In one handsome octavo volume of about 500 pages, cloth, $4 25.

With the immense variety of subjects treated of
and the ground which they are madeto cover, the im
possibility of giving an extended review of this truly
remarkable work must be apparent. We have not a
single fault to find with it, and most heartily com
mend it to the careful study of ever)' physician who
would not only always be sure of his diagnosis of

We recommend obstetrical students, young and
old, to have this volume in their collections. It con-

tains not only a fair statement of the signs, symptoms,
and disease? of pregnancy, but comprise* in addition

much interesting relative matter that is not to be

found in. any other work that we can name.

—

Edin-
burgh Med. Journal, Jan. 1868.

[Free of postagefor 1876.)mSE OBSTETRICAL JOURNAL.

THE OBSTETRICAL JOURNAL of Great Britain and Ireland;
Including Midwifery, and the Diseases of Women and Infants. -With an American
Supplement, edited by J. V. Ingham, M.D. A monthly of about 80 octavo pages,

very handsomely printed. Subscription, Five Dollars per annum. Single Numbers, 50

cents each.

Commencing with April, 1873, the Obstetrical Journal consists of Original Papers by Brit-

ish and Foreign Contributors ; Transactions of the Obstetrical Societies in England and abroad
;

Reports of Hospital Practice; Reviews and Bibliographical Notices; Articles and Notes, Edito-

rial, Historical, Forensic, and Miscellaneous; Selections from Journals; Correspondence, &c.

Collecting together the vast amount of material daily accumulating in this important and ra-

pidly improving department of medical science, the value of the information which it pre-

sents to the subscriber may be estimated from the character of the gentlemen who have already

promised their support, including such names as those of Drs. Atthill, Robert Barnes, Henry
Bennet, Thomas Chambers, Fleetwood Churchill, Matthews Duncan, Graily Hewitt,
Braxton Hicks, Alfred Meadows, W. Leishman, Alex. Simpson, Tyler Smith, Edward J.

Tilt, Spencer Wells, &c. &c. ; in short, the representative men of British Obstetrics and Gynaa-

cology.

In order to render the Obstetrical Journal fully adequate to the wants of the American
profession, each number contains a Supplement devoted to the advances made in Obstetrics and
Gynaecology on this side of the Atlantic. This portion of the Journal is under the editorial

charge of Dr. J. V. InghaM; to whom editorial communications, exchanges, books for re-

view, &c., may be addressed, to the care of the publisher.

*,if* Complete sets from the beginning can no longer be furnished, but subscriptions can com-
mence with January, 1876, or with Vol. IV., April, 1876.
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'ODGE {HUGH L.), M.D.,
Emeritus Profes.ior of Midwifery, &c., in the University of Pennsylvania, &e.

THE PRINCIPLES AND PRACTICE OF OBSTETRICS. Illus-
trated with large lithographic plates containing one hundred and fifty-nine figures frori

original photographs, and with numerous wood-cuts. In one large and beautifully printed

quarto volume of 550 double-columned pages, strongly bound in cloth, $14.

The work of Dr. Hodge is something more than al obstetricians. Of the American works on the subject
«imple presentation of his particular views in the de
partment of Obstetrics ; it is something more than an
ordinary treatise on midwifery ; it is, in fact, a cyclo-

picdia of midwifery. He has aimed to embody in a
single volume the whole science and art of Obstetrics

it is decidedly the best.

—

Edinb. Med. Jour., Dec. '64.

We have read Dr. Hodge's book with great ple't

sure, and have much satisfaction in expressing our
commendation of it as a whole. It is certainly highly
instructive, and in the main, we believe, correct. Th*

An elaborate text is combined with accurate and va-| great attention which the author has devoted to the
mechanism of parturition, taken along with the con-
clusions at which he has arrived, point, we think,
conclusively to the fact that, in Britain at least, tha
doctrines of Naegele have been too blindly received.—Glasgow Med. Journal, Oct. 1864.

ried pictorial illastrations, so that no fact or principle

Is left unstated or unexplained.

—

Am. Med. Times,
Sept. .S, 1S64.

It IS very large, profusely and elegantly illustrated'

and is fitted to take its place near the works of great

*** Specimens of the plates and letter-press will be forwarded to any address, free by mail,

on receipt of six cents in postage stamps.

pLA YFA IE ( TF. S.l M. D., F.R. C.F.,
-*~ Priife.'-sor of Obstetric Medicine in King^s College, etc. etc.

A TREAT fSE ON THE SCIENCE AND PRACTICE OF MIDWIFERY.
In one handsome octavo volume of 576 pages, with 166 illustrations : cloth, $4 00; lea-

ther, $5 00. {J7ist Ready.)

The distinguished reputation of the author is sufficient assurance that this volume will fully

effect its object of presenting to the practitioner and student, within a moderate compass, a trust-

worthy work of reference and text-book on obstetrics in its most modern aspect.

We congratulate the profession and Dr. Playfair
on the appearance of this most valuable work. We
find his practical recommendations to be, on the
whole, sound and simple. The work is an excellent
one. We need scarcely say that we recommend it to

practitioners, teachers, and students. It is secondary
to no similar treatise in the language ; superior to

most —Edinburgh Med. Journ., July, 1876.

We have Leishman and Playfair—text-books of
the best kind—and we may congratulate those who
teach, those who practise, and those who are learn-

ing the science and practice of obstetric medicinf,
that we possess two manuals which fairly represent
the actual state of our knowledge, that may be gene-
rally trusted for the information they contain, and
for the judgment ivith which it is set forth. Both
works are written with considerable ability. The
style of Leishman is graceful, clear, orderly, and
flowing. It is most pleasant reading. Dr. Playfair's
capacity for seizinga subjectand placingit in a clear
light before tbe reader is conspicuous.

—

Brit, and
For. Med.-Ohir. Rev., Julj, 1876.

fjWAYNE {JOSEPH GRIFFITHS), M.D.,
^^ Physician-Accoucheur to the British General Hospital, &c.

OBSTETRIC APHORISMS FOR THE USE OP STUDENTS COM-
MENCING MIDWIFERY PRACTICE. Second American, from the Fifth and Revised
London Edition, with Additions by E. R. Hutchins, M. D. With Illustrations. In one
neat 12mo. volume. Cloth, $1 25. {Lately Issued.)

*j!:* See p. 3 of this Catalogue for the terms on which this work is offered as a premium to

subscribers to the "American Journal of the Medical Sciences."
It is really a capital little compendium of the sub-

ject, and we recommend young practitioners to buy it

and carry it with them when called to attend cases of
labor. They can while away the otherwise tedious
hours of waiting, and thoroughly fix in their memo-

ries the most important practical suggestions it con-
tains. The American editor has materially added by
dis notes and the concluding chapters to the com-
pleteness and general value of the book.

—

Chicago
Med. Journal, Feb. 1870.

TU'INCKEL (F.),
' • Professor and Director of the Gynmcological Clinic in the University of RostocTt.

A COMPLETE TREATISE ON THE PATHOLOGY AND TREAT-
MENT OF CHILDBED, for Students and Practitioners. Translated, with the consent of
the author, from the Second German Edition, by James Read Chadwick, M.D. In on*
no.tf.^ro volume. Cloth, $4 00. (Now Ready .^

The subjects treated of in this volume, while of primary importance to the practitioner, are

such as have heretofore not received, in systematic treatises, the detailed attention which they
deserve. Occupying, as the work does, a middle ground between obstetrics and gynaseology, it

is believed that it will fill an acknowledged want in medical literature, while the high reputation
which it has acquired abroad and the minute details of treatment which it presents are an assur-

ance that it will be considered here, as in Germany, a book of the highest authority for daily

reference. The additions furnished by the Author to the Translator render it fully on a level

with the existing state of science.

We feel quite sure that the profession of this country
will givfe this interesting and learned work a cordial
welcome.— Cincinriati Med. News, June, 1876.

In Germany this treatise is regarded as a standard
authority in this branch of medicine, and as it con-
tains the reeent advances in the pathology and treat-
ment of diseases that pertain to the puerperal condition,
will be gladly received by a large portion of the profes-
sion in this country.

—

Cincinnati Lancet and Observer,
June, 1876.

This work was written, as the author tells us in his

preface, to supply a want arising from the very brief

consideration given to puerperal diseases by writers on
Obstetrics, in which respect it seems the professiou in
his country is not different from ours, and to fill a blank
left between the treatises upon tbe subject already in'

the field, and the present standpoint of science. The
work has reached a second edition, and bears evidence
throughout of careful study and practical experience.
As its title implies, it is a manual rather than a treatise.—American Journal of Med. Sciences, April, 1S71.
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^^EISHMAN [WILLIAM], M.D.,
Seffiim Pro/fssor of yfidici/try in the lTniver»ity of Glasgow, &c.

A SYSTEM OF MIDWIFP^RY, INCLUDING THE DISEASES OP
PREGNANCY AND THE PUERPERAL STATE. Seoond American, from tlio Second
anil Revised English Edition, with additions by John S. Pauhv, ]\I.]X, Obstotriciyii to the
I'hiladelphia Hospital, Ac. In one large and verj' handscmie octavo yolume of over 700
pages, with about two hundred illustrations : cloth, $6 ; leather, $(">. {^Now Ready

)

But the most valuable aiKlitions to the volume are
those made by the Auu-rioau eilitor. Quo of the best tests

of a mail's ability is tor hiai to take n stauilartl work iu
our profession, like this of Dr. Leishman, and materially
improve it. Mauy a one, with more ambition than wis-

dom, has attempted it with other books and failed. But
Dr. Tarry has sucoeeded most admirably. We know no
obstetrical work that has anylhinj: better on the use of
tlie forceps than that which Dr. Tarry lias "iveu in this,

and no work that has the rational and intelligent views
ujKiu lactation with which he has enriched this. Having
used •Lcislimau" for two years as a textbook for stu-

dents, we can cordially commend it, and are quite satisfied

to continue such use now.

—

Am. Practitioner, Mar. 1876.

This new edition decidedly contirms the opinion which
wo expressed of the first edition of the work, in the May,
1~^T4. number of this Journal, that this is "the best

modern w<rk on the subject in the Knglish language."
The excellent practical notes contributed by Dr. Parry
refer principally to the use of the forceps, lactation, aud
the puerperal diseases, and are intended to increase the
usefulness cf the work iu this country. An entirely new
ciiapter on diphtheria of puerperal wounds has been
ivdded (Dr. P. has had unusual experience in this form
of puerperal fever), and also a number of illustrations

of the principal obstetrical instruments in use in Ame-
rica. We have no hesitation in saying that the work, in

its present shape, is a great improvement on its prede-
cessor, and in recommending it as the one obstetrical
text- book which we should advise every English speab-
ing practitioner and student to hay .—American Jour-
nal of Ohstiirics, Keb. 187(3.

Perhaps the most u.seful one the student can procure.
Some important adililions have been made by the editor,
in order to adapt tlie work to the profession in this conn-
try, and some now illustrations have been introduced,
to represent the obstetrical instruments genenlly em-
ployed in American practice. In its present form", it is

an exceedingly valuable book for both the student aud
practitioner.

—

A'eiu York Med. Journal, Jan. 1876.

In about two years after the i,ssue of this excellent
ti-eatise a second edition has been called for. We regard
the treatise as thoroughly sound and practical, and one
which may with coniidence be consulted in any emer-
gency.— 27ie Lomlon Lancet, Dec. 11, lfc76.

The appearance of a second edition of this System is

the fulfilmeut of the prophecy whicli we made in a
former review, that the book was destined to •• become a
favorite." The additions by Dr. Parry are usvwlly not
abundant, but certain places which are pointed out as
the weak part of Dr. Leishman's handicraft have been
greatly strengthened by abundant aud very judicious
addenda.

—

Pldlad. Med. Times, Dec. 25, 1875.

UAMSBOTHAM [FRANCIS H.), M.D.

THE PRINCIPLES AND PRACTICE OF OBSTETRIC MEDL
CINE AND SURGERY, in reference to the Process of Parturition. A new and enlarged
edition, thoroughly revised by the author. With additions by W. V. Keating, M. D.,
Professor of Obstetrics, &c., in the Jefferson Medical College, Philadelphia. In- one large
and handsome imperial octavo volume of 660 pages, strongly bound in leather, with raised
bands ; with sixty-four beautiful plates, and numerous wood-cuts in the text, containing in

all nearly 200 large and beautiful figures. $7 00.

fJHUECHILL [FLEETWOOD), M.D., M.R.I. A.

ON THE THEORY AND PRACTICE OF MIDWIFERY. A new
American from the fourth revised and enlarged London edition. With notes and additions
by D. Francis Condie, M. D., author of a "Practical Treatise on the Diseases of Chil-

dren,'' &c. With one hundred and ninety-four illustrations. In one very handsome octavo
volume of nearly 700 large pages. Cloth, $4 00; leather, $6 00.

pAERY [JOHN S.), M.D.,
Ob.ttfitrioian to the Philadelphia Hospital, Vice-Pre.'it. of the O^ltet. Society of Philad/'lphia.

EXTRA-UTERINE PREGNANCY: ITS CLINICAL HISTORY,
DIAGNOSIS, PROGNOSIS, AND TREATMENT. In one handsome octavo volume.
Cloth, $2 50. {Now Ready.)

It is with genuine satisfaction, therefore, that we read
tlie work before us, which is far in advance of any mo-
nograph upon the subject in the English language, and
exceeding very much, in the number of cases upon
which it is based, we believe, any work of the kind ever
published. The author has given great care and study
t« the work, and has handled his statistics with judg-
ment; so tliat, whatever was to be gained from them,
he has gained and added to our knowledge ou the sub-
ject. We owe the author much for giving us a clear,

readable book upon this topic. He has, so far as it is

at present possible, removed the obscurity attending
certain points of the subject. He has brought order

out of something very like chaos.— Philadelphia Med.
Time.'!, Feb. 19, 1876.

In this work Dr. Parry has added a most valuable
contribution to obstetric literature, and one which meets
a want long felt by those of the profession who have
ever been called upon to deal with this cLass of cases.

—

Boston Med. and Sitr(f. Journ.. March 9, 1876.

This work, being as uear as possible a collection of the
experiences of many persons, will afford a most useful

guide, both in diagnosis and treatmeut, for this most
interesting and fatal malmly. We think it should be in

the hands of all physicians practising midwifery.

—

Cin-

cinnati Clinic, Feb. 5, 1876.

MOJS'TGOMERT'S EXPOSITION OF THE SIGNS
AND SYMPTOMS OF PREGNANCY. With two
exquisite colored plates, and numerous wood-cuts.
In l^«ol.8vo., of nearly 600 pp., cloth. $3 75.

RtGBY'S SYSTEM OF MIDWIFERY. With Notes
and Additional Illustrations. Second American
edition. One voltime octavo, cloth, 422 pagea.
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/JROSS (SAMUEL D.), M.D.,
^^ Professor of Surgery in the Jefferson Medical College of Philadelphia.

A SYSTEM OF SURGERY: Pathological, Diagnostic, Therapeutic,
and Operative. Illustrated by upwards of Fourteen Hundred Engravings. Fifth edition,

carefully revised, and improved. In two large and beautifully printed imperial octavo vol-

umes of about 2300 pages, strongly bound in leather, with raised bands, $16. (Just Issued.)

The continued favor, shown by the exhaustion of successive large editions of this great work,
proves that it has successfully supplied a want felt by American practitioners and students. In the

present revision no pains have been spared by the author to bring it in every respect fully up to

the day. To effect this a large part of the work has been rewritten, and the whole enlarged by
nearly one-fourth, notwithstanding which the price has been kept at its former very moderate
rate. By tlie use of a close, though very legible type, an unusually large amount of matter ia

condensed in its pages, the two volumes containing as much as four or five ordinary octavos.

This, combined with the most careful mechanical execution, and its very durable binding, renders

it one of the cheapest works accessible to the profession. Every subject properly belonging to the

domain of surgery is treated in detail, so that the student who possesses this work may be said to

have in it a surgical library.

We have now brought our task to a conclusion, and
Lave seldom read a work wiih the practical value of

which we have been nioreimpres.^ed. Every cliapier is

so concigely put together, that the busy pracULiutier,

when in difficulty, can at once iiud the iuloriiiation he
requires. His work, on the contrary, is cosmopolitan,

the surgery of the world being fully represented in it.

The worli, in fact, is so liistorically uuiirejuciiced, and .so

eniineutly practical, that it is almost a false compliment
to say that we believe it to be destined to occupy afore-

most place as a work of rel'ereuce, while a sy stt-m of sur-

gery like the present system of surgery is the practice of

surgeons. The printing and binUiug of the work is un-

exceptionable ; indeed, it contrasts, in the latter re-

spect, remarkably with English medical and surgical

cloth- botuid publications, which are generally so wreteh-

eiily stitched as to require re-binding before they are

any time in use.

—

JJub. Journ. of Med. Sci., Jlarch, 187 -i.

Dr. Gross's Surgery, a great work, has become still

greater, both in size and merit, in its most recent form.

Thediflerence in actual number ofpages is not more than
130, but. the size of the page having been increased to

what we believe is technically termed •• elephaul," there

has been room for considerable additions, which, toge-

ther with- the alterations, are improvements.

—

Loud.
Lancet, Nov. 16, 1S72.

It combines, as perfectly as possible, the qualities of

a teit-book and work of reference. We think this last

edition of lJros.^'s '' Surgery," will confirm his title of

" Primus inter Pares." It is learned, scholar -like, me-
thodical, precise, and exhaustive. We scarcely think
any living man could write so complete and faultless a
treatise, or comprehend more solid, instructive matter,
in the given number of pages. The labor inust have
been immense, aud the work gives evidence of great
powers of miud, and the highest order of intellectual
discipline and methodical disposition, and arrangement
of acquired knowledge and personal experience.—JV. 1".

JSled Jburii., i'eb, 1873.

As a whole, we regard the work as the representative
" Sy^tem of Surgery" in the linglish language.

—

St.

Louis Medical and Surg. Journ., Oct. 1872.

The two magnificent volumes before us afford a very
complete view of the surgical knowledge of the day.
Some years ago we had the pleasure of presenting the
first edition of Gross's Surgery to the profession as a
work of unrivalled excellence; and now we have the
result of years of experience, labor, and study, all con-
densed upon the great work before us. Aud to students
or practitioners desirous of enriching their library with
a ti-easure of reference, we can simply commend the
purchase of these two volumes of immense research —
Gi'iici?inati Lancet and Observer, Sept. Ife72.

A complete system of surgery—not a mere text-book
of operations, but a scientific account of surgical theory
and practice in ail its departments.

—

Brit, and For. Med.-
Cliir. Rev., Jan. 1873.

jor THE SAME AUTHOR.

A PRACTICAL TREATISE ON THE DISEASES, INJURIES,
and Malformations of the Urinary Bladder, the Prostate Gland, and the Urethra. Third
Edition, thoroughly Revised and Condensed, by Samuel W. Gross, M.D., Surgeon to

the Philadelphia Hospital. In one handsome octavo volume of 674 pages, with 170 illus-

trations : cloth, $4 60. {Now Ready .)

The editor has availed himself of the opportunity afforded by the call for a new edition of this

work to thoroughly revise and render it in every respect worthy of its position as a standard au-

thority. Being in great part rewritten, the opportunity has been taken to condense it as much
as possible, so that it will be found reduced in size, Vthile yet containing the latest views on the

subjects discussed.

U^ THE SAME AUTHOR.

A PRACTICAL TREATISE ON FOREIGN BODIES IN THE
AIH-PASSAGES. In 1 vol. 8vo., with illustrations, pp. 468, cloth, $2 75.

OSSELIN [L.),
"

G
Professor of Surgery in the Faculty of Medicine, Paris, etc.

CLINICAL LECTURES ON SURGERY. Delivered at the Hospital
of La Charite. Translated from the French by Lewis A. Stimson, M.D., Surgeon to the
Presbyterian Hospital, New York. With illustrations. {Piiblisking in the Medical News
and Libraryfor 1876.)

Part I. Scrgicat, Dise.^ses op Youth—8 Lectures. I Vaet IV. Trauiuatic 1'ever. Septicemia, &c.—4 Lect.

II. I'ractdres of the Limbs—is Lectures. V. Diseases of the ARTicuLATioiN's— 7 Lectures.
III. Traumatic Osteitis and Necrosis—2 Lectures. | VI. Vklegmon, Abscess, Fistula—3 Lectures.

It will be seen from this brief abstract of the contents that these Lectures treat of subjects which
are of daily interest to the practitioner, while some of them hardly receive in the text books the

attention which their importance deserves. The very distinguished reputation of the author and
the practical manner in which he has handled the topics before him are sufficient assurance that
this work will be in every way satisfactory to the subscribers of the "Medical News and Li-

brary." and that it will in no sense detract from the character of the very valuable series of books
which have occupied the Library l)epaitment of the ''News'' during the last thirty three years.
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A SHHURST {JOHN, Jr.), M.D.,J±
Surgeon to the Epixcopnl Hogjntal, Philad«lphia.

THE PRIXCIPI^ES AND PRACTTOE OF SURGERY. In one
very large and handsome octavo voluiue of about 1000 pages, with nearly 550 illustrations
cloth, $ti 50; leather, raised bands, ;J;T 50. (Lately Publhhed.)

'

professional lilerature, and one of the first rijie tVuils
)f the soil fertilized by tlie blood of our late uuluiiipy
Tar.— A^. r. Mi'd. Record, Feb. 1, 1872

It gives US great pleasure to call the attention of the
profession to this excellent work. Our knowledge of
its talented and accomplished author led us to expect
from him a very vnlnable treatise upon .subjects to
Tvhich be has repeatedly given evidence of haviai^pro-
litably devoted much time and labor, and we are in no
way disappointed.— P/iiZa. Mtd. Times, ¥eh. 1, 1S72.

Its author lias evidently tested the writings and
experiences of the past <iud present in the crucible
of a careful, analytic nnd honorable mind, and faith-
fully endeavored to bring his work up to the level of
the highest standard of practical surgery. He is

frank and definite, and gives us opinions, and gene-
rally sound ones, instead of a mere j-^.svoh^ of the
opinions of others He iscouservative. but not hide-
bound by authority. His style is clear, elegant, and
scholarly. The wirk is an admir.nble text-book, and
a useful book of reference It is a credit to Ameiicau

HOLMES {TIMOTHY), M.D.,
Siirgeori to St. George's Hospital, London.

SURGERY, ITS PRINCIPLES AND PRACTICE. In one hand-
some octavo volume of nearly 1000 pages, with 411 illustrations. Cloth, $6; leather, $7.
(JVow Ready.)

We believe it to be by far the best surgical text-book
that we have, insomuch as it is the completest, and
the one most thoroughly brought up to the knowledge
of the present day. All who will give this book the
Citreful perusal that it deserves and requires, ..vhe-

iher student or practitioner, will agree with us, that,
from the happy waj iu which justice is done, both to

the principles and pr.actice ot surgery, from the care
with which its pages are brought up to modern date,
from the respect which is paid all along to the opin-
ions of others, it deserves to take the first place
among the text-books on surgery. — British Med.
Jotim,, Dec. 25, lS7o.

This is a work which has been looked for on both
fides of the Atlantic with much interest. Mr. Holmes
is a surgeon ol large and varied experience, and one
of the best known, and perhaps the mo.-^t biiUia.nt

writer upon surgical subjecis in England. It is a
book for students—and an admirable one—and fur

the busy general practitioner. It will give a student
all the knowledge needed to pass a rigid examina-
tion. The book fairly justifies the high expectations
that were formed of it. Its style is clear and forcible,
even brilliant at times, and the conciseness needed
to bring it within its proper limits has not impaired
its force and distinctness.

—

N. ¥. Med. Record, April
U, 1S76.

It will be found a most excellent epitome af sur-
gery by the general prnctilioner whohas not the time
to give attention to more minute and extended works,
and to the medical .student. In fact, we know of no
one we can more cordial'y recommend. Tlie author
has succeeded well ia giving a plain and practical
a''count of each .surgical injury and disease, and of
the treatment which is most commonly advisable.
It will no doubt become a popular work in the pro-
fession, anxi especially as a text-book.

—

Cincinnati
Med. News, April, 1S06.

THE PKINCIPLES AND PRACTICE OF SURGEKY.
By WiLLiA.M PiRKiE, F.R S.E., Professor of Surgery
in the University of Aberdeen. Edited by John
Keill, M.D., Professor of Surgery in the Penna.

Medical College, Surgeon to the Pennsylvania Hos-
pital, &c. In one very handsome octavo volume of
780 pages, with 316 illustrations, cloth, $3 75.

QARGENT {F. W.), M.D.^ ON BANDAGING AND OTHER OPERATIONS OP MINOR
SURQ-ERY, New edition, with an additional chapter on Military Surgerj. One handsome
royai L2m.o. volume, of nearly 400 pages, with 1.84 wood-cuts. Cioth, $1 7?.

TJAMILTON [FRANK K), 31. D.,

Professor of Fractures and Dislocations, &c., in Bellevue Hosp. Med. Gollege, New York.

A PRACTICAL TREATISE ON FRACTURES AND DISLOCA-
TIOjSTS. Fifth edition, revised and improved. In one large and handsome octavovolume
of nearly 800 pages, with 344 illustrations. Cloth, $5 75; leather, $6 75. (Now Ready.)

This work is well known, abroad as well as at home, as the highest authority on its important
subject—an authority recognized in the courts as well as in the schools and in practice—and
again manifested, not only by the demand for a fifth edition, but by arrangements now in pro-

• gress for the speedy appearance of a translation in Germany. The repeated revisions which the
author has thus had the opportunity of making have enabled him to give the most careful considf-

eration to every portion of the volume, and he has sedulously endeavored in the present issue,

to perfect the work by the aid of his own enlarged experience and to incorporate in it whatever
of value has been added in this department since the issue of the fourth edition. It will there-

fore be found considerably improved in matter, while the most careful attention has been paid
to the typographical execution, and the volume is presented to the profession in the confident

hope that it will more than maintain its very distinguished reputation.

There is no better work on the subject in existi^nce

than that of Dr. Hamilton. It should be in the posses-

sion of every general practitioner and surgeon.— The
Am. Journ. of Obstetrics, Feb. 187(5.

The value of a work like this to the practical physi-

cian and surgeon can hardly be over-estimated, and the
necessity ot having' such a book revised to the latest

daceo, not mer I3 on ac ouut of the practical importance

of its teachings, but also by reason of the medico legal

bearings of the cases of which it treats, and which have
recently been the subject of useful papers by Dr. Hamil-
ton and others, is sufficiently obvious to every one. The
present volume seems to amply fill all the requisites.

We can safely recommend it as the best of its kind in

the English language, and not excelled in any other.

—

Jnurn. of Ktrvous and Menial Diseane, Jan. 1S70.
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PRIGHSEN {JOHN E.),
*-* Professor of Surgery in University College, London, etc.

THE SCIENCE AND ART OF SURGERY; being a Treatise on Sur-
gical Injuries, Diseases, and Operations. Revised by the 'author from the Sixth and
enlarged English Edition. Illustrated by over seven hundred engravings on -wood. In
two large and beautiful octavo volumes of over 1700 pages, cloth, $9 00 ; leather, $11 00.

{Lately Issiied.)

Author's Pre/ace to the New American Edition.

On no former edition of this work has the author bestowed more pains to render it a complete and
satisfactory exposition of British Surgery in its modern aspects. Every portion has been sedu-

lously revised, and a large number of new illustrations have been introduced. In addition to the

material thus added to the English edition, the author has furnished for the American edition such
material as has accumulated since the passage of the sheets through the press in London, so that

the work as now presented to the American profession, contains his latest views and experience.

The increase in the size of the work has seemed to render necessary its division into two vol-

umes. Great care has been exercised in its typographical execution, and it is confidently pre-

sented as in every respect worthy to maintain the high reputation which has rendered it a stand-

ard authority on this department of medical science.

These are only a few of the point.i in which the ' states in his preface, they are not confined to any one
present edition of Mr. Erichsen's work surpasses its

j

portion, but are distributed generally through the
predecessors. Throughout there is evidence of a subjects of which the work treats. Certainly one of
laborious care and solicitude in seizing the passing

i
the most valuable sections of the book seems to us to

knowledge of the day, which reflects the greatest
j

be that which treats of the diseases of the arteries

credit on the author, and much enhances tlie value
I
and the operative proceedings which they necessitate

of his work. We can only admire the industry which
!
In few text-books is so much carefully arranged in-

has enabled Mr. Erichsen thus to succeed, amid the i formation collected.

—

London Med. Timesand Gaz.,
distractionsof active practice, in producing emphatic-

j
Oct. 26, 1S72.

allyTHEbookofreference and study for British prac-
j The entire work, complete, as the great English

titioners of surgery.

—

London Lancet, Oct. 26, 1S72.

Considerable changes have been made in this edi-

tion, and nearly a hundred new illustrations have
been added. It is difficult in a small compass to point

out the alterations and additions; for, as the author

treatise on Surgery of our own time, is, we can assure
our readers, equally well adapted for the most junior
student, and, as a book of reference, for the advaaced
practitioner.

—

Dublin Quarterly Journal.

SKEY'S OPERATIVE SURGEKY. In 1 vol. 8vo.

cloth, of over 650 pages ; with aboutlOO wood-cats.
$3 25.

COOPER'S LECTURES ON THE PRINCIPLES AND
Practice OF StTRGERT. Inl vol. 8vo. cloth, 750p. $2.

GIBSON'S INSTITUTES AND PRACTICE OF SDR-
QERY. Eighth edition, improved and altered. With
thirty-four plates. In two handsome octavo vol-

umes, about 1000 pp., leather, raised bande. $6 50.

PRINCIPLES OK SURGERY. By James Miller, M.D.,

Laie Vrofessor of Surgery in the University of Edin-
burgh, &c. Fovirth American, from the Third and
Revised Edinburgh Edition. In one large and very
buautiful volume of 700 pages, with two hundred and
forty illustrations on wood: cloth, $3 75.

THE PRACTICE OF SURGERY. By James Miller,
M.D. Fourth American, from the last Edinburgh
Edition. Revised by the American editor. Illustrate
by three hundred and sixty-four engravings on wood.
In one large octavo volume of nearly 700 pages

:

cloth, |3 75.

RUITT (ROBERT), M.K.G.S.,Src.

THE PRINCIPLES AND PRACTICE OP MODERN SURGERY.'
A new and revised American, from the eighth enlarged and improved London edition. Illus-

trated with four hundred and thirty -two wood engravings. In one very handsome octavo

volume, of nearly 700 large and closely printed pages, cloth, $4 00 ;
leather, $6 00.

practice of surgery are treated, and so clearly and
perspicuously, as to elucidate every important topic.

We have examined the book most thoroughly, and
can 9ay that this success is well merited. His book,
moreover, possesses the inestimable advantages oif

having the subjects perfectly well arranged and clas-

sified, and of being written in a style at once clear

ind succinct.

—

Am. Journal of Med. Sciences.

All that the surgical student or practitioner could
desire.

—

Dublin Quarterly Journal.

It is a most admirable book. We do not know
wh3u we have examined one with more pleasure.

—

Bosijii Med. and Surg. Journal.

In Mr. Druitt's book, though containing only some
geven hundred pages, both the principles and the

A SETON {T. J.).

ON THE , DISEASES, INJURIES, AND MALFORMATIONS OF
THE RECTUM AND ANUS ; with remarks on Habitual Constipation. Second Amerieaia,

from the fourth and enlarged London edition. With handsome illustrations. In one very

beautifully printed octavo volume of about .300 pages, cloth, $3 26.

jyiGELOW [HENRY J.), M.D.,
.i_P Professor of Surgery in the Massachusetts 3fed. College,

ON THE MECHANISM OP DISLOCATION AND FRACTURE
OF THE HIP. With the Reduction of the Dislocation by the Flexion Method. Witli

numerous original illustrations. In one very handsome octavo volume. Cloth, $2 60.

r A WSON (GEORGE), F. R. G. S., Engl,
•^ Assistant Surgeon to the Royal London Ophthalmic Eospital, Moorfields, &o.

INJURIES OF THE EYE, ORBIT, AND EYELIDS: their Imme-
diate and Remote Effects. With about one hundred illustrations. In one very hand-
some octavo volume, cloth, $3 50.

It is an admirable practical book in the highest and best sense of th.s phrase.—iowiJoiii SFedical Tim^f
and Gazette, May 18, 1867.
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leather

PRFANT (THOMAS), F.R.C.S.,
Jj Surgnon to Gtty'tt Hoit-pitdl.

THE PRACTICE OF SURGERY
gravinps on Wood
cloth, jt) 25

Acaiu, the aiillior gives us bin own practice, his

own beliefs, Hud illastiiites by his own cases, or lUose

treated iu Guy's Hospital. This feature adds joint

emphasis, aud a solidity to his stiitemeuts that inspire

ci'utideuce. One feels himself almost by the side of

tlie surgeon, seeing his work aud hearing his living

words. The views, etc., of other surgeons are cou-

"With over Five Iluiulred En-
In one lixrpe and very handsome octavo volume of nearly 1000 pages,

, raised bands, 5^7 25. (Lately rublished.)

sidered calmly and fairly, but Mr. Bryant's are
adopted. Thus the work is not a compilatiou of

other writings; it is not an eucyolopicdia, but ihe

plain statements, on practical points, of a iiuiii who
has lived aud breathed and had his being in the

richest surgical experience.

—

Detroit Review of Med.
and Phannaey, August, 1S73.

rfAETEK [B. BliCWEXELL), F.K.CS.,
\y Oj>'iitinlinic Surgton to St. Gtoryt s Jloi^pilal, ttc.

A PRACTICAL TREATISE OX DISEASES OF THE EYE. Edit-

ed, with test-types and Additions, by John Gkken, M.D. (of St. Louis, Mo,). In one

handsome octavo volume of about 600 pages, and 124 illustrations. Cloth, $3 75. (Jitat

Ixeutiij.)

Pr. Green, whose reputation and experience in this department are well known, has given this

work a very careful revision, and has introduced much matter which will be found of importnnce

to the practitioner. As his system of test-types is the one recommei. ded by the author, they

have been inserted in the volume iu a shape which will admit of their being detached aud

mounted for convenient othee use.

These test-iypes, on a sheet for mounting, can be had separate, price 25 cents.

It would be diWcult for Mr. Carier to write au uuiu- t in view, and presents the subject in a clear and concise

mauuer, easy of comprehension, and heuce the more
valuable. We would especially commend, however, as

worthy of high praise, the miwner iu which the thera-

peutics of disease of the eye is elaborated, for here ihe
author is particularly clear and praelical, where otlier

writers are unfortunately too often dehcient. The liual

chapter is devoted to a diseus.'-ion of the uses and selec-

tion of spectacles, and is admirably compact, plain, and
useful, especially the paragraphs ou the treatment of

presbyopia and myopia. In conclusion, our thanks are

due the author for many useful hints in the great sub-

ject .of ophthalmic surgery and therapeutics, a field

where of late years we glean but a few grains of sound
wheat from a mass of chaff,

—

JVew Fork Medical Itecord,

Oct. 23, 1S75.

structive book, and impossible for him to write an un-

interesting one. Kven on subjects with w hich he is not

louud to be familiar, he can discourse with a rare degree

ot clearness aud etl'ect. Our readers will therefore not

be surprised to learn that n work by him on the Diseases

of the iiye makes a very valuable addition lo ophthal-

mic literature. . . . The book will remain one useful

alike to the general aud the special practitioner. JS'ot

tue least vtiluable result which we expect from it is that

it will to some considerable extent despecialize this bril-

liant department of medicine.

—

London Lancet, Oct. 30,

1875.

It is with great pleasure that we can endorse the work
a.« a most valuable contribution to practical ophthal-

liioluixv. Mr. Carter never deviates from the end he has

wELLS [J. SOELBERG),
Professor of Ophthalmology in King^s College Hospital, &c.

A TREATISE ON DISEASES OF THE EYE. Second AmericaB,
from the Third and Revised London Edition, with additions ; illustrated with numerous
engravings on wood, and six colored plates. Together with selections from the Test-types
of Jaeger and Snellen. In one large and very handsome octavo volume of nearly 800
pages ; cloth, S5 00 ; leather, $6 00. (Lately Published.)

The continued demand for this work, both in England and this country, is sufficient evidence
that the author has succeeded in his effort to supply within a reasonable compass a full practical

digest of ophthalmology in its most modern aspects, while the call for repeated editions has en-

abled him in his revisions to maintain its position abreast of the most recent investigations and
improvements. In again reprinting it, every effort has been made to adapt it thoroughl}' to the

wants of the American practitioner. Such additions as seemed desirable have been introduced

by the editor, .Dr. I. Minis Hays, and the number of illustrations has been largely increased. The
importance of test-types as an aid to diagnosis is so universally acknowledged at the present day
that it seemed essential to the completeness of the work that they should be added, and as the

author recommends the use of those both of Jaeger and of Snellen for different purposes, selec-

tions have been made from each, so that the practitioner may have at command all the assist-

ance necessary. Although enlarged by one hundred pages, it has been retained at the former
very moderate price, rendering it one of the cheapest volumes before the profession.

A few noEices of the previous edition are subjoined.

On examining it carefully, one is not at all sur-
i lucid and flowing, therein differing materially from

prised that it should meet with universal favor. It

ia,_infact, a comprehensive and thoroughly practical

'U'eatise ou diseases of the eye, setting forth the prac-
tice of the leading oculists of Europe and America,
and giving the author's own opinions and preferences,

which are quite decided and worthy of high consid-
eration. The third English edition, from which this

is taken, having been revised by the author, com-
poses a notice of all the more recent advances made
in ophthalmic science. The style of the writer is

some of the translations of Continental writers on this

subjects thai are tn the market. Special pains are
taken to explaih,at length, those subjects which are
particularly difficult of comprehension to the begin-
ner, as the use of the ophthalmoscope, the interpre-

tation of its images, etc: The book is profusely and
ably illustrated, and at the end are to be found 16

excellentcolored ophthalmoscopic figures, which are
copies of some of the plates of Liebreich's admirable
atlas.

—

Kansas Qity Med. Journ., June, 1874.

^A URENGE [JOHN Z.), F. R. C. S.,

Editor of the Ophthalmic Review, (fee.

A HANDY-BOOK OF OPHTHALMIC SURGERY, for the use of
Practitioners. Second Edition, revised and enlarged. With numerous illustrations,

one very handsome octavo volume, cloth, ^2 76.

Ib
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rpHOMPSON {SIR HENR Y),
^ Surgeon and Professor of Clinical Surgery to University College Hospital.

LECTURES ON DISEASES OF THE URINARY ORGANS. With
illustrations on wood. Second American from the Third English Edition. In one neat
octavo volume. Cloth, $2 25. (Just IssnedT)

My aim has been to produce in the smallest possible compass an epitome of practical knowl-
edge concerning the nature and treatment of the diseases which form the subject of the work,
and I venture to believe that my intention has been more fully realized in this volume than in

either of its predecessors

—

Author'' s Preface.

DT THE SAME AUTHOR.

ON THE PATHOLOGY AND TREATMENT OF STRICTURE OF
THE URETHKA AND URINARY FISTULA. With plates and wood-cuts. From the
third and revised English edition. In one very handsome octavo volume, cloth, $3 50.

{Lately Published.)

J)Y THE SAME AUTHOR. (Just Issued.) '

THE DISEASES OF THE PROSTATE, THEIR PATHOLOGY
AND TREATMENT. Fourth Edition, Revised. In one very handsome octavo volume of
355 pages, with thirteen plates, plain and colored, and illustrations on wood. Cloth, $3 75.

rPAYLOR [ALFRED S.), M.D.,
•*• Lecturer on Med. Jurisp. and Chemistry in Guy's Hospital

MEDICAL JURISPRUDENCE. Seventh American Edition. Edited
by John J. Reese, M.D., Prof, of Med. Jurisp. in the Univ. of Penn. In one large
octavo volume.of nearly 900 pages. Cloth, $6 00; leather, $6 00. (Lately Issued.)

In preparing for the press this seventh American edition of the " Manual of Medical Jurispru-
dence" the editor has, through the courtesy of Dr. Taylor, enjoyed the very great advantage of
consulting the sheets of the new edition of the author's larger work, " The Principles and Prac-
tice of Medical Jurisprudence," which is now ready for publication in London. This has enabled
him to introduce the author's latest views upon the topics discussed, which are believed to bring
the work fully up to the present time.

The notes of the former editor, Dr. Hartshorne, as also the numerous valuable references to
American practice and decisions by his successor, Mr. Penrose, have been retained, with but few
slight exceptions

;
they will be found inclosed in brackets, distinguished by the letters (H.) and

(P.). The additions made by the present editor, from the material at his command, amount to
about one hundred pages; and .his own notes are designated by the letter (R.).

Several subjects, not treated of in the former edition, have been noticed in the present one,
and the work, it is hoped, will be found to merit a continuance of the confidence which it has so
long enjoyed as a standard authority.-

T>Y THE SAME AUTHOR.

THE PRINCIPLES AND PRACTICE OF MEDICAL JURISPRU-
DENCE. Second Edition, Revised, with numerous Illustrations. In two large octavo

'

volumes, cloth, $10 00; leather, $12 00.

This great work is now recognized in England as the fullest and most authoritative treatise on
every department of its important subject. In laying it, in its improved form, before the Ameri-
can profession, the publisher trusts that itwill assume the same position in this country.

^Y THE SAME AUTHOR. (New Edition—Juxt Is.rtied.)

POISONS IN RELATION TO MEDICAL JURISPRUDENCE AND
MEDICINE. Third American, from the Third and Revised English Edition. In one
large octavo volume of 850 pages ; cloth, $5 50 ; leather, $6 50.

This work, which has been so long recognized as a leading authority on its important subject,
has received a very thorough revision at the hands of the author, and may be regarded as a
new book rather than as a mere revision. He has sought to bring it on all points to a level
with the advanced science of the day; many portions have been rewritten, much that was of
minor importance has been omitted, and every etfort made to condense a. complete view of the
subject within the limits of a single volume. Dr. Taylor's position as an expert has brought-
him into connection with nearly all important cases in England for many years. . He thus speaks
with an authority that few other living men possess, while his intimate acquaintance with the
literature of toxicology on both sides of the Atlantic, renders his work equally adapted as a
text-book in this country as in Great Britain.

To the members of the let;al and medical profes.sion
it is unnecessary to say anytbiug commendatory of
Taylor's Medical Jurisprudence We might as well un-
djirtake to speak of the merit of Ohitty's PJeadiogs.—
Ciuicayo Legal JSfaws. Oct. 16, iS73.

This last edition of the Manual is probalDly the best
of all, as it contains more material and is worked up to
the latest views of the author as expressed in the last

edition of the Principle-i. Dr. Reese, the editor of the
Manual, has done everythiUfj to make his work accept-
able to Ills medical countrymen.— iVtiu York Medical
Record, Jan. 15, 1874.

It is beyond question the most attractive as well as
most reliable mauual of medicaljurisprudence published
in the English language.

—

American Journal of j^i/plUlo-

grapliy, Oct. 1S73.
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rpUKE [DANIEL HACK), M.D.,
-*• Jinnt author of " T?ie Manual of Psychological Hfedicine," &o.

ILLUSTRATIONS OF THE INFLUENCE OF THE MIND UPON
THE BODY IN HEALTH AND DISEASE. Designed to illustrnte the Action of the
Imagination. In one handsome oetavo volume of 41(i pages, c'oth, $3 26. {Ji/st Issued.)

The object of the author in this work has been to show not only the effect of the mind in caus-

ing and intensifying disease, but also its curative influence, and the use which may bo made of

the imagination and the emotions as therapeutic agents. Scattered facts bearing upon thi.s sub-
ject have long been familiar to the profession, but no attempt has hitherto been made to collect

and systematize them so as to render them available to the practitioner, by establishing the seve-
ral phenomena upon a scientific basis. In the endeavor thus to convert to the use of legitimate
medicine the means which have been employed so successfully in many systems of quackery, the
author has produced a work of the highest freshness and interest as well as of permanent value.

-DLANDFORD [G. FIELDING), M. D., F. R. C P.,
•*-' Lecturer on Psychologioa.l Medicine at the School of St. George's Hospital, <fec.

INSANITY AND ITS TREATMENT: Lectures on the Treatment,
Medicrrl and Legal, of Insane Patients. With a Summary of the Laws in force in the
United States on the Confinement of the Insane. By Isaac Ray, M. D. Iu one very
handsome octavo volume of 471 pages; cloth, $3 25.

This volume is presented to meet the want, so frequently expressed, of a comprehensive trea-

tise, in moderate compass, on the pathology, diagnosis, and treatment of insanity. To render it of
more value to the practitioner in this country. Dr. Ray has added an appendix which aflbrds in-

formation, not elsewhere to be found in so accessible a form, to physicians who may at any moment
be called upon to take action in relation to patients. ,

It satisfies a want which must have been sorely
felt by the busy general praciitioners of this country.
It takes tie form of a manual of clinical description
of the various forms of insanity, with a description
of the mode of esamining persons suspected of in-

Eanity. We call particular attention to this feature
of the book, as giving it a unique value to the gene-
ral practitioner. If we pass from theoretical conside-
rations to descriptions of the varieties of insanity as

actually seen in practice and the appropriate treai-
ment for them, we find in Dr. Blandford's work a
considerable advance over previous writings on the
subject. His pictures of the various forms of mental
disease are so clear and good that no reader can fail
to be struck with their superiority to those given in
ordinary manuals in the English language or (so far
as our own reading extends; in any other.

—

London
Practitioner, I'eb. 1871.

yU'INSLOW {FORBES), M.D., D.G.L., Sfc.

ON OBSCURE DISEASES OF THE BRAIN AND DISORDERS
OP THE MIND; their incipient Symptoms, Pathology, Diagnosis, Treatment, and Pro-
phylaxis. Second American, from the thir^ and revised English edition. In one handsome
octavo volume of nearly 600 pages, cloth, $4 25.

EA {HENRY C).

^SUPERSTITION AND FORCE: ESSAYS ON THE WAGER Of
LAW, THE WAGER OF BATTLE, THE ORDEAL, AND TORTURE. Second Edition,
Enlarged. In one handsome volume royal 12mo. of nearly 600 pages; cloth, $2 76.
(Lately Fublished.)

interesting phases of human society and progress. .

The fulness and breadth with which he has carried
out his comparative survey of this repulsive field of
history [Torture], are such as to preclude our doing
justice to the work within our present limits. But
here, asthroughout the volume, there will ue fonad
a wealth of illustration and a critica,! grasp of i he
philosophical import of facts which will render iui.

Lea's labors of sterling value to the historical tia-
dent.

—

London Saturdny Reoieio, Oct. S, 1870.

We know of no single work which contains, in so
small a compass, so much illustrative of the strangest
oper.Htions of the human mind. Foot-notes give the
authority for each statement, showing vast research
and wonderful industry. We advise our confrtres
to read this book and ponder its teachings.

—

Olticago
Med. Journal, Aug. 1870.

As a work of curious inquiry on certain outlying
points of obsolete law, "Superstition and Force" is

one of the most remarkable books we have met with.—London AthencBiiin, Nov. :i, 1866.

He has thrown a great deal of light upon what must
be regarded as one of the most instructive as well as

As a book of ready reference on the subject, it is of
the highest value.— Westminster Review, Oct. 1867.

B I TEE SAME AUTHOR. (Late'y PuMi.t/ied.)

STUDIES IN CHURCH HISTORY—THE RISE OP THE TEM-
PORAL POWER—BENEFIT OF CLERGY—EXCOMMUNICATION. In one large royal
12mo. volume of 516 pp. cloth, $2 75.

The story was never told more calmly or with
greater learning or wiser thought. We doubt, indeed,
If any other study of this field can be compared with
this for clearness, accuracy, and power.— Chicago
Examiner, Deo. 1870.

Mr. Lea's latest work, "Studies in Church History,"
fully sustains the promise of the first. It deals with
three subjects— the Temporal Power, Benefit of
Clergy, and Excommunication, the record of which
has a peculiar importance for the English student, and
Is a chapter on Ancient Law likely to be regarded as
final. We can hardly pass from our mention of such
works as these—with which that on "Sacerdotal
Celibacy" should be included—without noting the

literary phenomenon that the head of one of the first

American houses is also the writer of some of its most
original books.

—

London Athenaum, Jan. 7, 1871.

Mr. Lea has done great honor to himself and this
country by the admirable wor.ks he has written on
ecclesiological and cognate subjects. We have already
had occasion to commend his "Superstition and
Force" and his "History of Sacerdotal Celibacy."
The present volume is fully as admirable in its me-
thod of dealing with topics and iu the thoroughnesb

—

a quality so frequently lackingin American authors

—

with which they are ini^estigated.—A'. Y. Journal of
Psychol. Medicine, July, 1870.
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INDEX TO CATALOGUE.

American Journal of the Medical Sciences
Abstract, Half-Yearly, of the Med, Sciences
Anatomical Atlas, by Smith and Horner
Anderson on Diseases of the Skin
Ashton on the Eectum and Anus
Attfield's Chemistry
Ashwell on Diseases of Females
Ashhurst's Surgery
Barnes ou Diseases of Women
Bellamy's Surgical Anatomy
Bryant's Practical Surgery .

Bloxam's Chemistry
blandford on Insanity .

Basham on Kenal Diseases .

Brinton on the Stomach
Bigelow on the Hip
Barlow's Practice of Medicine
Bowman's (John E.) Practical Chemistry
Bowman's (John E.) Medical Chemistry
Bristowe's Practice ....
Brnnton's Materia Medica
Bumstead on Venereal ....
Bumstead and Cnllerier's Atlas of Venereal
Carpenter's Human Physiology .

Carpenter's Comparative Physiology
Carpenter on the Dse and Abuse of Alcohol
Garter on the Eye .....
Century of American Medicine
Chambers on Diet and Regimen
Chambers's Restorative Medicine
Cbristison and Griffith's Dispensatory
Churchill's System of Midwifery .

Churchill on Puerperal Fever
Condie on Diseases of Children .

Cooper's (B. B.) Lectures on Surgery .

CuUerier's Atlas of Venereal Diseases

Cyclopedia of Practical Medicine .

Dalton's Human Physiology .

Davis' Clinical Lectures

Dewees on Diseases of Females .

Dewees on Diseases of Children .

Druitt's Modern Surgery
Dunglison's Medical Dictionary .

Dunglison's Human Physiology .

Dunglison on New Remedies
Ellis's Medical Formulary, by Smith .

Erichsen's System of Surgery
Fenwick's Diagnosis ....
Flint on Respiratory Organs .

Flint on tlie Heart
Flint's Practice of Medicine .

Flint's Essays
Flint on Phthisis

Flint on Percussion
Fothergill's Handbook of Treatment .

Fownes's Elementary Chemistry .

Fox on Diseases of the Stomach .

Fox on Diseases of the Skin .

Fuller on the Lungs, &c.

Green's Pathology and Morbid Anatomy
Gibson's Surgery
Gluge's Pathological Histology, by Leidy
Galloway's Qualitative Analysts .

Gray's Anatomy
Griffith's (E. E.) Universal Formulary
Gross on Urinary Organs
Gross on Foreign Bodies in Air-Passages

Gross's Principles and Practice of Surgery
Gosselin"s Clinical Lectures on Surgery
Hamilton on Dislocations and Fractures
Hartshorne's Essentials of Medicine .

Hartshorne's Conspectus of the Medical Sc:

Hartshorne's Anatomy and Physiology
Heath's Practical Anaiomy .

Hoblyn's Medical Dictionary
Hodge on Women
Hodge's Obstetrics

Hodges' Practical Dissections
Holland's Medical Notes and Reflections

Holmes's Surgery ...
Horner's Anatomy and Histology
Hud&on on Fevers

PAOE
1 Hill on Venereal Diseases . . .

3illier'8 handbook of Skin Diseases
Jones (C. Handfield) on Nervous Disorder
Kirkes' Physiology ....
Knapp's Chemical Technology
Lea's Superstition and Force
Lea's Studies in Church History .

Lee on Syphilis
Lincoln on Electro-Therapeutics .

Leishman's Midwifery . . .

La Roche on Yellow Fever .

La Roche on Pneumonia, &c.
Laurence and Moon's Ophthalmic Surgery
Lawson on the Eye ....
Laycock on Medical Observation .

Lehmann's Physiological Chemistry, 2 vols,

Lehmann's Chemical Physiology .

Ludlow's Manual of Examinations
Lyons on Fever
Maclise's Surgical Anatomy
Marshall's Physiology .

Medical News and Library
Meigs on Puerperal Fever
Miller's Practice of Surgery
Miller's Principles of Surgery
Montgomery on Pregnancy .

Neill and Smith's Compendium of Med. Science
Neligan's Atlas of Diseases of the Skin
Obstetrical Journal . . ,

Odling's Practical Chemistry
Parry on Extra-Uterine Pregnancy
Pavy on Digestion . . .

Pavy on Food . . ' .

Parrish' 8 Practical Pharmacy
Pirrie's System of 'Surgery .

Pereira's Mat. Medica and Therapeutics, abridged
Playfair's Midwifery ....
Quain and Sharpey's Anatomy, by Leidy
Roberts on Urinary Diseases .

Ramsbotham on Parturition .

Rigby's Midwifery
Rodwell's Dictionary of Science .

Swayne's Obstetric Aphorisms .

Sargent's Minor Surgery
Sharpey and Quain's Anatomy, by Leidy
Skey's Operative Surgery . . .

Slade on Diphtheria ....
Smith (J. L.) on Children
Smith (H. H.) and Horner's Anatomical Atla
Smith (Edward) on Consumption .

Smith on Wasting Diseases in Children
Still6's Therapeutics ....
Stnrges on Clinical Medicine
Stokes OQ Fever
Tanner's Manual of Clinical Medicine .

Tanner on Pregnancy ....
Taylor's Medical Jurisprudence .

Taylor's Principles and Practice of Med Jurisp
Taylor on Poisons .

Tuke on the Influence of the Mind
Thomas on Diseases of Females .

Thompson on Urinary Organs
Thompson on Stricture .

Thompson on the Prostate
Todd on Acute Diseases .

Walshe on the Heart
Watson's Practice of Physic
Wells on the Eye .

West on Diseases of Females
Weston Diseases of Children
West on Nervous Disorders of Children
What to Observe in Medical Cases
Williams on Consumption .

Wilson's Human Anatomy .

Wilson on Diseases of the Skin
Wilson's Plates on Diseases of the Skin
Wilson's Handbook of Cutaneous Medicine
Winslow on Brain and Mind
Wiihier's Organic Chemistry
Winckel on Childbed
Zeissl on Venereal .
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