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TO THE READER.

It has been remarked by one* who thought deeply,

and observed accurately, " that the best order in which

truth can be set forth is that in which it might natu-

rally have been discovered ; and that the most attrac-

tive method of instructing others is to lead them

along the path which we ourselves have followed in

our own instruction ; for in this way we seem not so

much to place before them our own knowledge as to

set themselves in the search of truth." Continuing

the train of the thought suggested by the observation

here cited, we may add, that if it be expedient to

keep these objects in view in the conduct of courses

of oral lectures addressed to youth, it is at least

equally so in the composition of works written for

their instruction.

This elementary work, the third edition of which is

now presented to the public, is intended to serve as a

guide and a key to the study of Anatomy. It sets

forth the various facts usually included within the

limits of the subject of which it treats,— points out

the more important principles which follow from

them,— indicates the most compendious methods of

arriving at a knowledge of the one, and traces some

of the practical applications which should be made of

the other.
* Condi! lac.
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These considerations at once point out the neces-

sity of applying the principle of analysis, aided by

experiment and observation, to the study of Anato-

my; they indicate also a mode of arranging diseases

according to a natural method, by grouping them to-

gether according to their mutual affinities, and there-

by introducing into medicine those rigorous methods

of investigation which have already effected so much

for other departments of natural science.

When the structure of the body is investigated in

reference to practical Surgery, a different method is

pursued. The body is considered as divisible, not

into elementary textures, but into separate regions,

or compartments, each requiring a special degree of

attention, inasmuch as it may become the seat of a

disease, or the subject of an accident, requiring an

operation for its relief. Anatomy studied in this

way becomes a sort of topography, as it includes a

consideration of the extent and boundaries of each

region, and of the lines and ridges which intersect it,

at the same time that they serve as so many land-

marks to guide the steps of those who explore it.

But attention is not to be confined to the surface of

things ; the anatomist dips beneath it, and scrutinises

the form, size, and structure of the different lamella?

which lie, layer after layer, one upon another, fill-

ing up the interval between the skin and the solid

substratum, the bone. Each part is thus seen in its

natural position, and every circumstance is taken

into account which can influence the choice of one
operation rather than another, as well as the method
of executing every step of the operation which is

selected. These views and objects were constantly
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present to my mind whilst I was engaged in writing

the sections which treat of the anatomy of the neck,

— of the bend of the arm and of the knee,— of the

axillary and inguinal regions, as also of the perinseum.

I should recommend the student to commence his

pursuits by acquiring some knowledge of the primary

tissues or textures of which the body is composed,

inasmuch as they constitute its anatomical elements.

He can readily procure specimens of membrane,

ligament, tendon, muscle, nerve, artery, vein, and

gland, and examine their characters and properties,

so as to be able to distinguish them, particularly if

at the same time he reads the sections which treat

of them. In the next place, after having inspected

the skeleton and noted the general arrangement of

its component parts, he should proceed with the ex-

amination of its different pieces, beginning with the

spine. When reading the description of the bones,

he should have a specimen of each before him. It is

usual, as a matter of convenience, to examine the

ligaments after the muscles.

The first essays in dissection are usually made in

order to learn the anatomy of the muscular system. Jf

the reader opens the book at page 259, he will find in

a note at the bottom some suggestions as to the order

in which the dissection of the different groups of

muscles contained in the part allotted to him should be

conducted ; and at the conclusion of the fourth chap-

ter, page 412, a tabular view is given of all the muscles

of the body, arranged in the order of dissection. When
he turns to the section which treats of each group, he

will find he individuals composing it enumerated

in the first instance, and then the method indicated
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of exhibiting them by dissection, so as to bring them

clearly into view. The detailed description of each

follows
;
and, lastly, comes the account of their actions

and uses.

The plan of proceeding here indicated is adhered

to throughout the work ; for instance, the muscles of

the orbit are named ; the mode of sawing through the

bones in order to expose them is stated ; in the next

place the description of the muscles is given, and this

is followed by the rationale of their actions. In a sub-

sequent section, when treating of the globe or ball of

the eye, its components are stated, and the methods

of exhibiting them by different sections pointed out,

—how it should be fixed whilst making the incisions,

and how the membranes should be separated in order

to obtain a clear view of each.

The description of the different orders of vessels

—

of the nerves, and the viscera, follows in regular order,

each being treated in nearly the same way.

The student is not to suppose, that whilst examin-

ing the muscles of the body he is engaged in learn-

ing mere anatomical details, or that he is doing no

more than collecting such facts as are necessary to

enable him to understand the phenomena of mus-
cular action. It is confessedly interesting to know
the mechanism of the movements which the dif-

ferent sets of muscles can execute, and trace the nice

adaptation of the various parts which are engaged in

their performance. Almost every inquiring person
feels a desire to know wherein consists the faculty we
possess of accurately fixing the hand and fingers on
the minutest objects— of turning the axis of the eye
to every point within our field of vision— and of giv-
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ing to the vocal cords the different degrees of tension

and relaxation necessary to produce all the varieties

of tone of which the voice is susceptible, and of com-

bining at the same time the efforts of a great number

of muscles, so as to impress upon it all that precision

of modulation which is attainable both in singing and

speaking. But our inquiries are not confined to these

points ; their value becomes considerably enhanced

when we learn the practical applications to which

they lead, and perceive that, whilst apparently en-

gaged in learning the structure and actions of mus-

cles, we are really studying two most important

chapters in practical surgery, namely, those on dislo-

cations and fractures. The muscles being the moving

powers in all the efforts which our limbs perform,

they become the controlling agents in the new cir-

cumstances in which bones are placed when dislo-

cated. A knowledge of their several actions in their

natural state will readily enable us to determine how

to overcome the resistance of some, and avail our-

selves of the co-operation of others, during our efforts

to replace the bone. And in cases of fracture, we

can regulate the position of the limb in such a way as

to relax the muscles, and prevent their displacing the

broken pieces after they have been adjusted.

- The viscera, or, as they are usually named, the

internal organs of the body, as being so many instru-

ments for the performance of special purposes, are

arranged according to their functions. These are

divisible into two classes, of which one is intended

for the support and well-being of the individual, and

the other for the continuance of the species.
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These different topics necessarily involve a great

variety of facts and of inferences ; so much so, that if

the study of them be not conducted with method,

the mind would become oppressed by a load of detail,

and would be repelled from the pursuit by its com-

plexity, instead of feeling an interest awakened by

the nature of the inquiries which it every moment

suggests.

What, then, is the proper method of study ? The

objects of study, from their very nature, must present

themselves in different points of view, and require

different methods of investigation. Thus you may
consider the situation, form, and size of a given

organ, and then its relations to contiguous parts.

When you have stated all the facts relative to these

points, you have given a description of the part, in-

asmuch as you have followed the descriptive method;
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and this is all that is usually done in works on De-

scriptive Anatomy
; they give merely the topography

of parts. It must be obvious that it is not sufficient

for our purposes thus to confine attention to the sur-

face of things ; our inquiries are not to be limited

to external forms, or mere relations of place. We
desire to become acquainted with the composition and

structure of the human frame, or, in other words,

with the elements of which it is made up. With this

view, we resolve it into its constituents, and then

examine the character and properties of each of these

separately, as a necessary preliminary to a just ap-

preciation of their powers when combined. This is

the analytical method. Its application and use have

been already pointed out in the remarks on General

Anatomy.

As the phenomena included in a particular func-

tion, or in the derangement of it, do not present

themselves to us at once, but occur in succession, it

becomes necessary not merely to enumerate them,

but to set them down in the exact order of their

occurrence. When treating of the digestive function,

for instance, we have to consider the mechanism em-

ployed in the prehension and mastication of food,

its impregnation with saliva, its deglutition and con-

veyance to the stomach, the changes which the mass

undergoes in that viscus, and afterwards successively,

as it passes, step by step, through the different parts

of the alimentary canal. When these particulars

are fully stated, the narrative is complete, and we

have conformed to what is termed the historical

method.

We cannot, however, confine ourselves to a mere
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statement of facts, or an enumeration of events. The

very constitution of our minds compels us to draw

inferences from the facts we have observed : we can-

not help thinking, and to think is to theorise. This

we at once recognise as the starting-place of all

the speculative views and visionary opinions which

the history of medicine records ;
and, unhappily,

they are but too numerous : some of them evidently

flow from the disposition so constantly manifested

to deduce general principles from inadequate data
;

others are referable to that proneness which persons

evince, when entering on speculations concerning the

phenomena of life and the functions of living beings,

to carry with them, and even rigorously apply, notions

and principles taken from such pursuits as had pre-

viously, and perhaps exclusively, engaged their atten-

tion. Hence it is that the Philosophers of old intro-

duced into medicine their peculiar hypotheses, and the

Heathen priests tinctured it with their superstitious

rites ;
whilst, in more modern times, the Mechanists

sought to explain the functions of the body in health,

and its derangements in disease, by principles deduced

from hydraulics, and the Chemists referred them to

the affinities which govern the processes they were

wont to observe in their laboratories.

" From whence," said Bacon, when discoursing of

the speculative systems which obtained in another

department of science, " from whence can arise such

vagueness and sterility in all the physical systems

which have hitherto existed in the world ? It is not

certainly from any thing in nature itself, for the

steadiness and regularity of the laws by which it is

governed clearly mark them out as objects of certain
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and precise knowledge ; neither can it arise from any

want of ability in those who have pursued such in-

quiries, many of them having been men of the highest

talent and genius of the ages in which they lived :

it can arise from nothing else than the perverseness

and insufficiency of the methods that have been pur-

sued. Men have sought to make a world from their

own conceptions, and to draw from their own minds

all the materials they employed ; but if, instead of

doing so, they had consulted experience and obser-

vation, they would have had facts, not opinions,

to reason about, and might have ultimately arrived

at a knowledge of the laws which govern the mate-

rial world. As things are conducted at present, a

sudden transition is made from sensible objects and

particular facts to general propositions, which are

accounted principles, round which, as round so many

fixed poles, disputation and argument continually

revolve. From propositions thus hastily assumed,

all things are derived by a process compendious and

precipitate, ill suited to discovery, but wonderfully

accommodated to debate. The way that promises

success is the reverse of this. It requires that we

SHOULD GENERALISE SLOWLY, GOING FROM PARTICULAR

THINGS TO THOSE WHICH ARE BUT ONE STEP MORE GENE-

RAL, AND FROM THESE TO OTHERS OF STILL GREATER

EXTENT, AND SO ON TO SUCH AS ARE UNIVERSAL. By

such means we may hope to arrive at principles not

vague and obscure, but luminous and well denned,

such as Nature herself will not refuse to acknow-

ledge."*

This is the inductive method, as taught by Bacon.

* Novum Organum.
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To observe patiently, experiment cautiously, and

generalise slowly, are the precepts it enjoins for the

guidance of our own researches, and the tests which

it suggests for estimating the value of the opinions

and researches of others. The bias of prepossession

and the influence of authority have for too long a

time led away the mind from a conformity with its

precepts : but happily these disturbing causes have

now nearly passed away ; for in our schools no gene-

ral theory is taught—no uncompromising dogma is

inculcated— no individual, however eminent he may

be, can draw after him a crowd of followers ready to

take his dictum as law, and resolved, when they set

forward in life, to make their practice square with

his injunctions ; in a word, there no longer exists a

monarchy in medicine
;
and, were we to look back

to the history of those times in which the men of that

profession were little else than the obsequious fol-

lowers of a few distinguished individuals, we should

find little reason to regret that their influence is at an

end. And let not this excite surprise or regret— it

should rather be a ground of satisfaction and gratula-

tion, inasmuch as it has arisen, not from any causes

tending to depress the few, but from the wide spread

of knowledge, which has tended to elevate the many.

There never was a period in the history of medicine

in which there was less to discourage inquiry than

the present— there never was a time in which so

many circumstances conspired to invite a scrutiny

into all its departments. The mind is no longer

prostrated by the domination of authority, nor is

reason warped by the influence of system. The
errors of preceding inquirers are so many beacons to
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warn those who succeed from straying into the de-

vious tracts into which they wandered, and the failure

of their methods of investigation points to the neces-

sity of pursuing a different line of research from that

which they adopted. Speculation and hypothesis have

reigned too long ; it has been too much the practice

of system-makers to construct their edifices, if I may
so say, " from their own conceptions, and to draw

from their own minds all the materials they employed."

Whilst notoriety, perhaps even distinction, could be

attained by such compendious methods, we cannot

feel surprise at the number of hypotheses which the

history of medicine records, or at the fleeting credit

they maintained. One heresy gave way to another,

and a third succeeded, as short-lived as either of its

predecessors. But, even at the present day, it is not

a little difficult to repress speculation altogether, and

confine inquiry within its legitimate bounds.

We constantly speak of the functions and powers

of organs,—of the properties and qualities of different

substances,— of the causes of diseases,— of the effects

of remedies
; yet, how few are there amongst us who

attentively consider the exact meaning of the words

cause and effect, power and function, property and

quality ! Yet no class of men ought to be more precise

and rigorous in the employment of them than the

members of the medical profession. At the very out-

set of his pursuits, every student should know in what

consists the relation of " cause and effect," and should

be able clearly to perceive what it is that gives to one

event or phenomenon the implied prerogative of

" cause," and places the other in what is usually

considered the subserviency of " effect."

b
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" A cause," to use the words of Dr. Brown * " may

be said to be that which immediately precedes any

change, and which, existing at any time in similar

circumstances, has been always, and will be always,

immediately followed by a similar change. Priority

in the sequence observed, and invariableness of ante-

cedence in the past and future sequences supposed,

are the elements, and the only elements, combined in

the notion of a cause. By a conversion of terms, we

obtain a definition of the correlative effect ; and power,

as I have before said, is only another word for ex-

pressing briefly the antecedence itself, and the invari-

ableness of the relation. * * * *

" It is this mere relation of uniform antecedence,

so important and so universally believed, which appears

to me to constitute all that can be philosophically

meant in the words power or causation, to whatever

objects, material or spiritual, the words may be ap-

plied. If events had succeeded each other in perfect

irregularity, such terms never would have been in-

vented
; but, when the successions are believed to be

in regular order, the importance of this regularity to

all our wishes, and plans, and actions, has, of course,

led to the employment of terms significant of the

most valuable distinctions which we are physically

able to make. We give the name of cause to the

object which we believe to be the invariable ante-

cedent of a particular change ; we give the name of

effect reciprocally to that invariable consequent ; and

the relation itself, when considered abstractedly, we
denominate power in the object that is the invariable

antecedent

—

susceptibility in the object that exhibits,

in its change, the invariable consequent. We say of

* Inquiry into the Relation of Cause and Effect.
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fire, that it has the power of melting metals ; and of

metals, that they are susceptible of fusion by fire,

—

that fire is the cause of the fusion, and the fusion the

effect of the application of fire ; but, in all this variety

of words, we mean nothing more than our belief, that

when a solid metal is subjected for a certain time to

the application of a strong heat, it will begin after-

wards to exist in that different state which is termed

liquidity
; that, in all past time, in the same circum-

stances, it would have exhibited the same change ;

and that it will continue to do so, in the same circum-

stances, in all future time. We speak of two appear-

ances which metals present ; one before the applica-

tion of fire, and the other after it : and a simple but

universal relation of heat and the metallic substances,

with respect to these two appearances, is all that is

expressed. * * * *

" The words property and quality admit of exactly

the same definition
;
expressing only a certain rela-

tion of invariable antecedence and consequence, in

changes that take place on the presence of the sub-

stance to which they are ascribed. They are strictly

synonymous with power ; or, at least, the only differ-

ence is, that property and quality, as commonly used,

comprehend both the powers and susceptibilities of

substances,— the powers of producing changes, and

the susceptibilities of being changed. We say equally

that it is a property or quality of water to melt salt,

and that it is one of its qualities or properties to

freeze or become solid on the subtraction of a certain

quantity of heat ; but we do not commonly use the

word power in the latter of these cases, and say that

water has the power of being frozen. . . . Power, pro-

perty, and quality, are, in the physical use of these

b2
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terms, exactly synonymous. Water has the power of

melting salt ; it is a property of water to melt salt

;

it is a quality of water to melt salt. All these varie-

ties of expression signify precisely the same thing,

that, when water is poured upon salt, the solid will

take the form of a liquid, and its particles be diffused

in continued combination through the mass. Two

parts of a sequence of physical events are before our

mind ; the addition of water to salt, and the conse-

quent liquefaction of what was before a crystalline

solid. When we speak of all the powers of a body,

we consider it as existing in a variety of circumstances,

and consider, at the same time, all the changes that

are or may be, in these circumstances, its immediate

effects. When we speak of all the qualities of a body,

or all its properties, we mean nothing more, and we

mean nothing less. Certain substances are conceived

by us, and certain changes that take place in them,

which we believe will be uniformly the same, as often

as the substances of which we speak exist in circum-

stances that are exactly the same.

" The powers, properties, or qualities of a substance

are not to be regarded, then, as anything superadded

to the substance, or distinct from it. They are only

the substance itself, considered in relation to various

changes that take place, when it exists in peculiar

circumstances."

The doctrine of cause and effect as here given, in

the words of the most recent and generally approved

writer on the subject, points to the necessity of being

careful to place facts and phenomena in the exact

order of their occurrence, with a view to determine

the invariable antecedent to any event the cause of

which we seek to ascertain. So far it suffices for the
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purpose for which it has been introduced in this

place. But though invariably antecedence is a neces-

sary ingredient in causation, there is no sufficient

reason for contending that it constitutes its sole

essence. We cannot divest ourselves of the impres-

sion that there is some connexion between the conse-

quent and antecedent, more effective than that which

is implied in mere sequence. When I remove the

inkstand before me from one part of the table to

another, or push the table on which I write from one

side of the room to the opposite, I am conscious of

an effort, and of the possession of a power to produce

the removal in both cases. Hence, when I observe

any marked change or particular result, I infer the

existence of some power or influence which has been

exerted to produce it. When vomiting follows the

administration of a few grains of emetic tartar—when

an intermittent fever ceases after a dose of quinine,

we cannot but ascribe to these substances some

quality or property from the influence of which the

results follow.

It will be asked, Is there anything so recondite in

medicine as to require an attention to the principles

of the inductive philosophy ? Or, is it to be supposed

that, when hearing the report of a case, and resolving

upon a plan for its treatment, we are to make an

application to the doctrine of cause and effect ? Is

not medicine a science of observation ? Cannot we

use our eyes and ears, observe what is presented to

us, and then follow the dictates of common sense ?

Certainly. But, be it remembered (to use the words

of Cullen in his oral lectures, as quoted by Mr. Mac-

culloch,) that " to observe accurately requires a free-

dom from prejudice and an acuteness that belong to
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few. Many circumstances tend to vitiate statements

dignified with the name of experience. The simplest

narrative of a case almost always involves some theo-

ries. It has been supposed that a statement is most

likely to consist of unsophisticated facts when reported

by a person of no education : but it will be found an

invariable rule, that the lower you descend in the

medical profession, the more hypothetical are the

prevailing notions. Again, how seldom is it possible

for any case, however minutely related, to include all

the circumstances with which the event was con-

nected. Hence, in what is commonly called expe-

rience, we have only a rule transferred from a case

imperfectly known to one of which we are equally

ignorant. Hence that most fertile source of error,

the applying inferences deduced from one case to

another case, the circumstances of which are not pre-

cisely similar. Without principles deduced from

ANALYTICAL REASONING, EXPERIENCE IS A USELESS AND

BLIND GUIDE."

In page 13 the reader will find a list of the most

approved systematic treatises on general and descrip-

tive anatomy. Besides these, the following mono-
graph works and detached essays will be found cited

or referred to, either in the text or in foot-notes of

this volume, and may be consulted by those who wish

for fuller information on the subjects of which they

treat, than can be conveniently brought within the

limits of an elementary treatise.

Bichat—Recherches Physiologiques sur la Vie et la Mort. 8vo.
Paris, 1800.

Bostock—An Elementary System of Physiology. London, 1827.
Bourdon—Memoire sur les Efforts.
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Bresciiet—Essai sur les Veines du Rachig. 4to. Paris, 1829.

Camper—Demonstrationes Anatomico-pathologica?. Lib. II., fol.

Amsterdam, 1760-62.

Colles—A Treatise on Surgical Anatomy. Parti. 8vo. Dublin, 1811.

Cooper, Sir Astley—The Anatomy and Surgical Treatment of

Inguinal and Congenital Hernia, fol. London, 1804. Obser-

vations on the Structure and Diseases of the Testis. 4to.

London, 1830. The Anatomy of the Thymus Gland. 4to.

London, 1832. Lectures on the Principles and Practice of

Surgery, with additional Notes and Cases, edited by F. Tyrrel.

3 vols. 8vo. London, 1824-7.

Cruikshank—Anatomy of the Absorbing Vessels of the Human
Body. 4to. London, 1786.

Cruveiliiier—Cours d'Etudes Anatomiques. Paris, 1830.

Cuvier—Lecons d'Anatomie Comparee. 5 torn. 8vo. Paris, 1800-6.

Regne Animal. 4 torn. 8vo. new edit. Paris, 1829.

Dumas—Principes de Physiologie. 4tom. 8vo. deuxieme edit. 1806.

Dutrochet—Nouvelles Recherches sur l'Endosmose et 1'Exos-

mose. 8vo. Paris, 1828.

Dupuytren—These sur la Lithotomie, presentee et soutenue au

Concours. 4to. Paris, 1812.

Edwards—De l'Influence des Agens Physiques sur la Vie. 8vo.

Paris, 1824.

The English edition of this work by Dr. Hodgkin, contains

an appendix and several notes.

Fodera—Recherches Experimentales sur l'Absorption et l'Exha-

lation. 8vo. Paris, 1824.

Gall and Spurzheim—Anatomie et Physiologie du Systeme

Nerveux en generale, et du Cerveau en particulier. 4 torn. fol.

Paris, 1810-19.

Geoffroy St. Hilaire— Philosophic Anatomique. 8vo. Paris,

1818-22.

Gerdy—Memoire sur l'Organisation du Cceur.

Glisson—De Anatomia Hepatis. 12mo. London, 1654.

Haller— Icones Anatomici. fol. Gottingen, 1781-2.

Hargrave—A System of Operative Surgery. 12mo. Dublin, 1831.

Harrison—The Surgical Anatomy of the Arteries of the Human

Body. 2 vols. 12mo. Dublin, 1824-5.

Harvey—De Motu Cordis et Sanguinis in Animalibus. 4to. Lucjd.

Bat. 1639.

Home, Sir Everard— Practical Observations on the Treatment

of the Diseases of the Prostate Gland. 8vo. London, 1811.

Various Papers read before the Royal Society. 2 vols. 4to.
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Lawrence—A Treatise on Ruptures. 8vo. London, 1824.

Lectures on Physiology, Zoology, and the Natural His-

tory of Man. 8vo. London, 1819.

Lobstein — De Nervi Sympathetici Humani Fabriea, Usu, et

Morbis. 4to. Paris, 1823.

Magendie—Precis Elementaire de Physiologic 2de edit. 2 torn.

8vo. 1825.

Journal de Physiologic

Murray—A Description of the Arteries of the Human Body,
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ELEMENTS OF ANATOMY.

INTRODUCTION.

1. Anatomy, (civecrofAq, dissection; o&mr&fjum, to cut up) in

its original and literal signification, meant dissection, or an

artificial separation of parts. It required no more than a

scalpel for its execution, and sufficed for all the purposes

sought to be attained in the earlier periods of the history of

medicine. But as the objects of pursuit became multiplied,

• the methods of examination were necessarily varied ; and seve-

ral other processes have been from time to time introduced,

such as an injection, maceration, desiccation, chemical re-agents,

&c, with a view to arrive at a more intimate knowledge of the

composition and structure of the different parts of the body.

Notwithstanding these changes, the same term is retained,

and is allowed by general consent to include within its com-

prehension not only the means employed, but also the end

which is sought to be attained. Hence it is that Anatomy is

now considered synonymous with " Science of Organisation

for it embraces all the varieties of organized bodies, and has for

its object the study of their structure and properties, physical as

well as vital. A science of such vast extent must necessarily

comprise too great a variety of details to be adequately investi-

gated by any single individual. Its progress and improvement

up to the present time have been owing to the exertions of dif-

ferent persons devoting themselves each to a particular depart-

ment of the pursuit ; and if we may judge of the future by the

past, it is not too much to say, that its further advancement

must depend on a similar co-operation, conducted on the prin-

ciple of the division of labour. Thus, some have applied them-

selves to the examination of the structure of plants, others to

that of animals ; whilst those engaged in the study of medicine

have confined their attention to that of the human species, which

n
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has given occasion to the formation of three distinct departments,

viz. vegetable, animal, and human, anatomy.

2. The anatomy of plants, or Phytotomy, (fivrov, a plant,

T0[Jj71, culling), has for its object to explain the composition of

the vegetable tribes. Animal anatomy, or Zootomy, {^ojov, cm

animal, ropy) is directed to investigate the structure of the

lower animals. It is usually called Comparative Anatomy ; for,

whilst treating of the conformation and developement of the dif-

ferent organs and svstems in each class and order of animals

throughout the series, reference is constantly made to the cor-

responding parts in the human subject, which is taken as a

general standard of comparison. Human anatomy is studied,

not merely because it serves to explain the structure of the

body, nor because it leads to a knowledge of the uses of its

different parts, but because of the light which it sheds on the

scat, nature, and causes of disease— a light without which

medicine would be little else than a blind empiricism. Ana-

tomy is included amongst the natural sciences ; so is zoology,

but they differ altogether both in their plan and object : the

latter dwells on the external form and characters of animals, and

is cultivated for the most part with a view to ascertain, by an

examination of the different classes and orders, the characters

common to all, as well as those peculiar to each, and thereby to

establish a methodical arrangement of them founded on their

natural affinities ; the former, on the contrary, seeks to explore

their interior, and resolves them into their component parts, in

order to arrive at a knowledge of their intimate structure.

An opinion seems to be entertained by some persons, that the

study of zoology and comparative anatomy should be considered

rather as an amusement than as a philosophical pursuit — as

something calculated to employ light minds, or occupy hours of

leisure and amusement. A slight examination of the subject,

however, would suffice to show that the facts it unfolds are not
only interesting in themselves ; but that they are instructive in

the highest degree, as they tend to throw considerable light on
several obscure points connected with the anatomy of the human
body, by affording the means of comparing the composition,
arrangement, and properties of its different organs, with the cor-

responding parts in the lower animals. " The varieties of organ-
isation supply, in the investigation of each organ and its functions,
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the most important aids of analogy, comparison, contrast, and
various combination ; the nature of the process receives, at each

step, fresh elucidation, and the basis of our physiological prin-

ciples is rendered broader and deeper, in proportion as our

survey of living beings becomes more extensive.
11

Moreover,

the study of comparative anatomy forms a useful exercise and

discipline to the mind, by requiring a close attention to facts and

principles, and the adoption of a clear and methodical arrange-

ment. " This advantage of distributing and classing a vast

number of ideas, which belongs in a remarkable degree to natural

history, has not yet been so much insisted on as it deserves : it

exercises us in that important intellectual operation which may
be called method, or orderly distribution, as the exact sciences

train the mind to habits of close attention and reasoning.

Natural history requires the most precise method or arrange-

ment, as geometry demands the most rigorous reasoning. When
this art (if it may be so called) is thoroughly acquired, it may
be applied with great advantage to other objects. All discus-

sions that require a classification of facts, all researches that are

founded on an orderly distribution of the subject, are conducted

on the same principle ; and young men who have turned to this

science as a matter of amusement, will be surprised to find how

much a familiarity with its processes will facilitate the unravel-

ling all complicated subjects.
11 *

3. A single instance will suffice to show the application which

may be made of the researches of the comparative anatomists, in

elucidating the structure and functions of one of the most com-

plex organs of the human body, viz. that of hearing. It is

obvious that the general conformation of organs must have a

reference to the more or less perfect developement of the animals

to which they belong, being more simple in those of the lower

grades, and becoming more complex in proportion as they occupy

a higher rank in the scale of animated beings ; their structure,

too, must bear some relation to the medium in which the

animals live, and be influenced by the circumstance of their

being inhabitants of the air or of water. When treating of a

particular organ, for instance the ear, it may at first sight appear

calculated to embarrass the subject with useless details, were we

* Lawrence, "On the Modern History of Comparative Anatomy," p. 29.

Cuvier, "Regne Animal," preface, p. 18.

B 2
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to review its conformation lb the different classes of animals ;
it

may be said, that it would be far better to confine our attention

to tlie human ear, about which alone we can feel any interest.

But it should be recollected, that if a subject carry within itself

any degree of complexity, there is no course more likely to

lessen it than that " of proceeding from things more simple to

those more compounded and if this principle be applied to the

subject just alluded to, we shall find, that so far from rendering-

it more difficult, it will remove from it even the appearance of

difficulty. When we examine an organ in its simplest form, we

at once ascertain its essential or fundamental constituent ; and if

we trace it through the di 111 rent orders of animals, from the

lowest to the highest in the series, wc can recognise each of the

accessory parts which are successively superadded, and assign

to them respectively the rank which they fill, and the duties

they perform.

4. The simplest form of auditory apparatus is a small sac

containing a fluid, and enclosing the sentient extremity of the

auditory nerve ; its exterior envelope is membranous and presents

an aperture which gives entrance to the nerve. In the lobster the

sac is surrounded by the shell at every side, save one, where it

is closed only by a membrane. Now as the sac is analogous to

the vestibule in the higher animals, the openings here indicated

may be said to correspond, the one with the meatus auditorius

internus, the other with the fenestra ovalis. Within this first

investment is placed a vascular membrane, which lines it through-

out, and encloses and supports the nerve : this, however, is not

expanded to the same extent as the nervous membrane of the

eye ; still, like the retina, it is in contact with a fluid which

bears some analogy to the vitreous humour, for each is enclosed

in a membrane which enables it to retain its form, and prevents

it from being diffused in the cavity in which it is lodged ; and

both serve as media of transmission for the appropriate agents of

impression. This simple apparatus is covered over by the cranial

integuments ; and as these exclude all contact with the medium
in which the animal lives, the impressions of external objects

must be conveyed to the sacculus through the surface of the

head generally. The first modification which wc observe in the

structure of the organ is intended for the improvement of the

acoustic or sentient apparatus, and consists in the addition, as it



COMPARATIVE ANATOMY—ILLUSTRATIONS FROM. 5

were, to the sacculus of three semicircular canals, which are pro-

longed from it like so many diverticula. In some cartilaginous

fishes, the organ still consists merely of the fundamental part

(the sacculus or vestibule). In the scate and shark, the semi-

circular canals are added. In the batrachia the developc-

ment improves still farther ; for in the frog there exists outside

the vestibule, a cavity or chamber closed by a membrane, which

circumstances assimilate it to the tympanum. In the Saurian

n ptilcs, the first two parts of the labyrinth attain a more com-

plete form, and a rudiment of the third is added, viz. the cochlea,

which consists of the same structures as the others, and like them

serves to contain a prolongation of the auditory nerve. In birds

the vestibule and semicircular canals present nearly the same

conformation as in the higher reptiles ; the cochlea is still rudi-

mentary ; but the tympanum is large, and traversed by an

ossiculum called columella; the membrana tympani may be

observed at the bottom of a short auditory canal, round which

the feathers and external tegument arc sometimes folded, so as

to represent a rudiment of a concha. In the mammalia, the

auditory apparatus attains its complete devclopcmcnt ; and as it

comprises all those parts found in various degrees of perfection

in the lower orders, in may be considered as divisible into four

distinct compartments, each intended for a separate office.*

The essential or fundamental part (vestibule).

The accessory apparatus (semicircular canals and cochlea).
r

Phc middle chamber and its ossicula, for the transmission of

sounds (tympanum).

The external apparatus for collecting and concentrating sound

(external ear).

After reviewing in this way the different parts of the organ

successively, and after inspecting it as a whole, we may not

unaptly compare it to an edifice consisting of several apartments,

each fashioned after a particular manner, and intended for a dis-

tinct purpose. The external part may be likened to the portals

of the edifice, at which the visitors arc collected previously to

their entry, and after they have been there assembled and

arranged, they are led across the ante-chamber by certain con-

ductors stationed there for that purpose ; by these the visitors

are ushered into the presence-chamber, enclosed within the

" De Blainville, " Principes d' Anatomic cotaparte," p. 450.
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winding recesses of the labyrinth, and as they are successively

introduced, tliey register on the tablet of the memory, their

degrees, their titles, and their properties.

5. The study of human anatomy has been especially pursued

by the professors of the healing art, who, on just grounds, con-

sider it as the most secure basis on which they can rest their

investigations of the functions of the body in health, and of its

derangements in diseases. Were anatomists to confine their

attention altogether to the human body, they would doubtless

acquire a sufficiently accurate knowledge of the situation, form,

connexions, and even composition of its different parts ; but

though an acquaintance with such details forms a necessary part

of the pursuit, it is far from constituting the final object to be

aimed at. The natural or healthy actions of the body must be

studied as a preliminary step to the knowledge of their morbid

conditions ; the laws which preside over the formation and

developement of living beings must be fully investigated before

their functions can be rightly understood ; and were we to re-

strict our views to the examination of any single species (even

though it be the most perfect of all), our knowledge would be

as inadequate, and our ideas of the laws of the economy as con-

fined, as those of a geographer would be of the extent and

resources of a kingdom, were he to limit his inquiries to a single

province or department,

6. Human anatomy may be studied in two different con-

ditions of the structures of the body, and so may be directed to

two distinct objects. By the one, a knowledge of the healthy

condition of parts is sought to be attained ; by the other, of

their morbid characters ; and on this distinction is founded the

division of the subject into two sections or departments, viz.

healthy or descriptive anatomy, and morbid or pathological.

The changes of structure induced by disease can only be ascer-

tained by an examination of the body after death ; but though a

knowledge of these changes is confessedly a matter of import-
ance, it can only be brought into practical application when they
are connected with the alteration of functions, or the symptoms
which had accompanied them during life. When by repeated
and accurate examinations, the different lesions of each organ arc
fully investigated, and their appropriate symptoms so clearly

ascertained that they are made to bear to one another the rela-
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tion of sign and thing signified, the diagnosis of diseases may be

considered as established on a basis sufficiently extended to

warrant us 4n resting upon it our curative indications.

7. It is a mistake to suppose that the practice of medicine or

surgery requires only a trifling knowledge of anatomy, or that a

loose and general idea of it will suffice for the proper discharge

of our professional duties. The history of surgery at once dis-

proves such a notion by showing that the fatality attendant on

operations has diminished in proportion as anatomy has been

more diligently cultivated— (the best proof of an improvement

in its practice that can be adduced) ; and the rapid advances

that have of late years been made in establishing the pathology

and diagnosis of diseases, more especially of those of the cerebro-

spinal system, as well as of the lungs and heart, are altogether

attributable to the degree of attention which has been paid to

that most important department of study, pathological anatomy.

The latter position is fully borne out by the great success that

has attended the researches of Laennec, Abercrombie, Lalle-

mand, and many others ; the former may readily be verified by

a reference to the history of any of the more important surgical

operations. The performance of lithotomy, for instance, once so

formidable and so fatal, is now no longer so : it is executed with

a degree of facility and success which could scarcely have been

expected, if the many difficulties and dangers that beset it be

taken into account. The tying of arteries for the cure of

aneurisms has also been materially improved ; and the improve-

ments have gone on step by step, in proportion as a more

accurate knowledge has been attained of the structure and pro-

perties of vessels, and of the anatomy of those parts of the body

which arc the immediate scat of surgical operations. In the

mechanical or dissecting part of these processes we can also

recognise a corresponding improvement, as is evident from the

greater ease and celerity with which they can be now performed.

Operations which at no very distant period occupied an hour, or

more, arc noAv executed in a few minutes, and with complete

success.

8. It may be asked, is it a matter of much consequence

whether an operation is performed quickly or slowly ? Will

a difference of half an hour, or of a quarter in its duration,

influence its ultimate result P Abundant evidence may be ad-
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duccd to shew that it may, nay, that it has done so in several

instances. When a patient lias made up his mind to submit to

an operation, he does so with a certain degree of consciousness

of the risk which he encounters, and of the sufferings he is

about to endure. If the operation be executed with great pre-

cision and celerity, the degree of suffering during its perform-

ance is far less than he had been prepared to expect ; and when

it is over, it may readily be perceived that confidence and self-

congratulation at once take the place of doubt and despondency,

and that a sense of security springs up in his mind, which exerts

a most beneficial influence on the subsequent progress of the

case. Another individual may happen to be placed under dif-

ferent hands, is harassed by a slow and protracted operation,

begins to doubt the skill of his surgeon even whilst it is being

performed, and to despair of obtaining the relief which he had so

anxiously anticipated : even when the operation is completed,

and he is replaced in his bed, confidence still forsakes him, for

he cannot bring himself to believe that any human being could

recover after sufferings so protracted, and after sustaining such a

degree of derangement and injury. Those who have been long

acquainted with the minutiae of hospital practice—more espe-

cially those who have watched the cases from day to day, and

noted their progress, need not be informed of the different re-

sults that attend the two classes of cases which are thus con-

trasted. The one they have seen cheerful and contented,

making a gradual and steady progress towards improvement,

whilst the others but too often sink irrecoverably, victims to

constitutional irritation— to moral depression. They who have

had opportunities of making such a comparison need not be told,

that on the speedy and judicious performance of an operation

depends alike the credit of the surgeon and the safety of the

patient ; and what motives more powerful can be adduced

—

what incentives more cogent can be urged, to impel a man of

reflecting mind to apply sedulously to that pursuit on which so

much depends ?

9. Whilst conducting the examination of an organ, or when
giving what may \,c termed its anatomical history, the anatomist
(says Beclard)* should consider his subject as divisible into the

following heads, and should treat each of them seriatim et

* Anatomie Generalo, p. 132.
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isingulalvm. 1st, its form and outline—its disposition, as being

symmetrica] or irregular ; 2nd, its situation in reference to con-

tiguous parts ; 3rd, the direction of its great diameter, which

may be parallel, oblique, or perpendicular, to the axis of the

body ; 4th, its size ; 5th, its physical properties, viz. its degree

of density, cohesion, elasticity, colour, &c. ; 6th, its anatomical

composition and texture, or tie arrangement of its integral .parts;

7th, its chemical composition ; 8th, the fluids or humours which

it contains or secretes ; 9th, the properties it manifests during

life ; 10th, its vital action, and the connexion of that action

with others; 11th, the varieties dependant on age and sex, or

individual peculiarities; 12th, the morbid changes.

10. Some of these topics may appear to belong to the de-

partments of chemistry, physiology, or pathology, rather than

to anatomy ; still, " none of them should be omitted, as all are

necessary to guide the researches of the anatomist.
1 '

1 * A correct

and intimate knowledge of the structure and composition of each

organ is indispensably necessary to the understanding of its

functions ; an acquaintance with the structure and functions

leads, by an easy and natural transition, to the investigation of

the lesions of structure and function induced by disease— the

only data on which we can establish a correct diagnosis and a

rational plan of treatment.

11. The skeleton may be considered as the fundamental part

of the living fabric, inasmuch as it gives form and solidity to the

whole, and constitutes the substratum, to which the other parts

are, as it were, applied. As the osseous structure is divided

into several pieces, differing from one another in form and size,

and as these are united together by certain means of connexion,

so constructed as to admit of various degrees of motion between

the parts, the consideration of the joints or articulations, and of

the textures which enter into their formation, in the next place

engages attention. The bones, with their ligamentous con- Bones,

nexions, constitute together the passive instruments of loco-

motion ; the active agents in progression, as well as in the

different efforts required to be performed, being the muscles, Muscles,

which, as the name implies, are the moving powers of the body.

Each of these exerts a peculiar action, which in most instances is

perceptible on the slightest inspection ; but if any doubt arises,

* 13c clanl, p. 132.



10 INTRODUCTION.

it can at once be removed by a consideration of the direction of

its fibres, and of the bearing- of the points between which they

are stretched. Muscles, however, seldom act singly ; two or

more usually combine in the performance of each effort, by

which some advantages are gained, at the same time that the

symmetry of the different parts of the body is preserved. These

considerations have suggested to anatomists the idea of dividing

the muscles into groups, the division being established by a

reference to the manner in which they are associated in their

combined actions. Winslow, when reviewing the actions of

the muscles of the upper extremity, arranges them under the

following heads :

—

1. The actions of the muscles which move the bones of the

shoulder on the trunk.

2. The actions of the muscles which move the os humeri on

the scapula.

3. The actions of those which move the bones of the fore-

arm on the humerus.

4. The actions of the muscles which move the radius on the

ulna.

5. The actions of the muscles which move the carpus on the

fore-arm.

6. The actions of those which move the fingers.

Bichat coincides with Winslow as to the propriety of study-

ing the combined actions of muscles, but he has adopted a dif-

ferent division and arrangement, which the author has deemed

it advisable to follow, as being more simple and easy of com-

prehension. To the practice of surgery, an accurate knowledge

of the actions of muscles is indispensably necessary. It forms

the basis of all our remedial means in the reduction of disloca-

tions ; in the treatment of fractures, it determines the proper

position of parts under various circumstances of accident or

injury ; and though within the wide range of the anatomist's

study, many subjects present themselves well calculated to awake

attention—to excite an interest, there are none more likely to do
so than the varied phenomena of muscular action.

12. Muscles and bones, like all other agents, however they

may be constituted, require support; they must be supplied

Their com-
bined ac-

tions.
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from some source with the materials of nutrition and growth

as well as of reparation, should they become the subjects of

accidental injury. These various purposes are fulfilled by the

arteries, which convey the necessary supplies; these in the next Arteries,

place claim attention, and require a particular examination, in

order to determine with precision their course, direction, and

mode of distribution. As the blood conveyed by these tubes is

not altogether expended in the functions they are intended to

perform, the residue, altered considerably in its properties,

passes into a new set of vessels,— the veins, by which it is con- Veins,

vcved back to the heart preparatory to its circulation in the

lungs, in which it is aerated. Now, the remote or peripheral

extremities of the veins are continuous with the ultimate or

capillary terminations of the arteries, the trunk being implanted

into the heart ; and, as they serve to complete the circle, their

distribution is examined after that of the arteries, taking it,

however, in the opposite direction, viz. from the branches to

the trunks.

13. However intimate the connexion between these different

structures may be, they are linked together even still more

closely by another, which may be considered as superinduced

upon them, for the purpose of associating into one harmonised

mass all the parts of the body, and of establishing between them

a reciprocal dependancc and relation. These duties are in a

manner delegated to the nervous system, whose ultimate fibrilke Nerves,

are ramified through all the other textures, whilst their central

terminations are blended with the cerebro-spinal mass. The

examination of the nerves follows naturally that of the parts to

which they communicate the powers of sensation and motion,

and of whose nutritive functions they may be said to be the

regulators ; and this would complete the consideration of the

deep-seated parts, if the materials of which the body is composed

were allowed to remain fixed and unchanged in the situations

from which they arc at first deposited. But this is not the case.

The component particles of all living structures undergo a slow,

but constant change ; after a temporary sojourn, some parts are

taken up and carried back again into the circulating mass, to

make way for others which are deposited in their place. A
peculiar set of vessels, the absorbents, effect these purposes, and Absorbents,

are thus made subsidiary to the process of nutrition and growth.
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Finally, the integuments which enclose these different parts

demand a greater or less degree of attention under different

circumstances.

When the anatomical description of a particular part of the

body is thus completed, when the structures which enter into its

composition are successively examined in detail, observing at the

same time a strict regard to their mutual relations and bearings

—when, in a word, the student has seen the part built up, as it

were, before him, by a process resembling, as nearly as may be,

a synthesis, he is naturally prompted to inquire what arc the

steps by which it may again be resolved into its elements, in

order that he may study it for himself ; or, in other words, how

Dissection, should he conduct its analysis or dissection ? No part of the

process should be treated as a matter of indifference. Every

one may be turned to account if it be conducted w ith method.

Even the first incision made through the skin may be so directed

as to impress on the mind some useful practical facts. In order

to illustrate the position last laid down, let us for a moment

take as an instance the lower extremity, which has been kept in

view whilst making the preceding remarks, and bearing in mind

the leading facts which its examination has disclosed, we recollect

the course taken by its main artery, the femoral. Now if the

knee be somewhat bent, and the limb turned outwards, the

direction of that vessel is at once marked out by a line extended

to the lower margin of the patella, from a point midway between

the anterior superior spinous process of the ilium and the sym-

physis of the pubes. This position, however, applies only so far

as the vessel retains the name femoral, which is for two-thirds of

the length of the thigh ; for at the junction of the middle with

the lower third the vessel changes its name, at the same time

that it alters its relation to the bone, and is denominated popli-

teal. Tn the upper third of this course the vessel is uncovered

by muscle, and is therefore the part most eligible for its com-
pression, or the application of a ligature, whilst in the middle

third it is deeply seated, and less favourably circumstanced.

Now all these facts, with which every surgeon should be ac-

curately acquainted, maybe expressed, if such a phrase be allow-

able, by the incisions which the dissector is instructed to make,
with this additional advantage, that they are the most conve-

nient that can be adopted for prosecuting the different steps of

«
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his examination, at the same time that they serve to leave a

lasting impression on the mind ; for, to use the words of Locke,
" constantly repeated ideas cannot be lost."

14. In concluding- these introductory re-marks, it may not

be amiss to point out the best systematic treatises from which

information may be obtained on the subject of Anatomy,

general as well as descriptive : further on, in different parts

of the "work, references will also be given to such detached

essays and monographs as it may be advisable for the student

to consult.

Beclard, Elemens d'Anatomie Genirale. Paris, 1823; or, the

English edition of this work, translated by Dr. Knox. Edin-

burgh.

Biciiat, Anatomie Generate, avec des Additions par Beclard.

Paris, 182 1.

Craigie, Elements of General and Pathological Anatomy. Edin-

burgh.

De Blainville, Cours de Physiologie Generale et Comparee.

Paris.

Grainger, (R. D.) Elements of General Anatomy. London, 1829.

The treatises of descriptive anatomy are :

—

Bell (John and Charles), Anatomy and Physiology of the

Human Body, 3 vols. London, 1826.

Bichat, Traite d'Anatomie Descriptive, 5 torn. Paris, 1802.

Boyer, Traite Complet d'Anatomie, 4 torn. Paris, 1815.

Cloquet (Hippolite), Traite d'Anatomie Descriptive, 2 torn.

Paris, 1812 ; or the Translation by Dr. Knox.

Cloquet (Jules), Anatomie de VHomme, fol. avec figures litho-

graphiees. Paris, 1824.

Cruveilhier, Cours d'etudes Anatomicjues. Paris, 1830.

Fyfe, Compendium of Anatomy. Edinburgh, 1826.

Haller Opera Omnia.

Monro, System ofAnatomy, 3 vols. Edinburgh, 1792.

Portal, Cours d'Anatomie Medicale, 5 torn. Paris, 1823.

Soemmering De Corporis Humani Fabricd, 5 vols.

Winslow, Anatomical Exposition of the Structure of the Human

Body, 2 vols. 8vo. translated by G. Douglas, M.D. Edin-

burgh, 1763.





ELEMENTS OF ANATOMY.

i

CHAPTER I.

15. The human body, considered as the subject of anatomical

investigation, may be viewed as a whole made up of several

parts, each ministering to distinct purposes, and all more or

less necessary to the life and well-being of the individual. As
effects cannot follow without causes, or actions be performed

without instruments, so, in a fabric at once so complex and

delicate as that of Man, many agents or organs must be em-

ployed to execute the various functions which are required

for the support of the individual and the continuance of the

species. These the anatomist studies, either singly or ar-

ranged in groups, according to their functions ; or he resolves

them into their elements, to ascertain their composition and

structure. Even on a superficial inspection, an obvious divi-

sion of the body at once presents itself, viz. into head, trunk,

and extremities. The trunk, composed of two compartments,

or cavities, encloses several of the more important organs;

the inferior and larger cavity, the abdomen, contains the

organs of digestion, those engaged in the secretion and ex-

cretion of urine, and part of the generative system ; whilst in

the thorax, or superior one, are placed those of respiration

and circulation. The head gives lodgement to the organs of

the senses, at the same time that its cavity, by means of its

communication with the vertebral canal, encloses the central

organs of innervation, viz. the brain and the medulla spinalis.

16. The trunk and head, in their composition, are symme-

trical, being made up of two lateral halves, united along the

middle line by a suture, or raphe, the traces of which are

more or less perceptible in different parts ; and this symmetry

is closely maintained in the extremities, or agents of locomo-

tion, which are connected, the one with the upper, the other



Ki THE BODY—SYMMETRICAL.

with the lower part of the body. The external line of junc-

tion corresponds with others observable in the interior, and

which are the necessary results of the mode in which the

body and its different organs are in the first place developed.

Thus, the falx cerebri descends from the middle of the arch

of the skull, taking the direction of an osseous ridge running

along the frontal and occipital bones. Beneath this is the

corpus callosum, forming a connecting medium between the

cerebral hemispheres, and from which projects the septum

lucid um, which bears to the internal cavities of the brain the

same relation that the falx does to that of the cranium. The

division of the nasal cavity is marked out by the septum

narium ; that of the mouth by the froena of the tongue and

lips, as well as by the uvula. The division in the thorax is

indicated by the mediastinum, and in the heart, by the septum

interposed between its cavities. In the abdomen, the only

traces of its original division that exist in the adult are the

falciform processes, extending from the umbilicus, the one

upwards, with the remains of the umbilical vein, the other

downwards, with that of the urachus ; but in the penis and

clitoris, the line is distinctly marked by the septum of the

corpora cavernosa, and in the scrotum and perinasum by the

raphe.

17. It has been hitherto supposed, that in the original de--

velopement and growth of organised bodies, the increase pro-

ceeded from the centre towards the circumference. Crystals

of different salts, and other masses of unorganised matter,

commence with a central nucleus, and increase by deposi-

tions upon its outer surface, their form being necessarily

determined by the mode in which the deposit takes place.

But in organised bodies, the outward form is sketched con-

currently with the production of the inner parts, and is com-
pleted before many of them have made much progress in their

developement. Their form, therefore, is not influenced by
the operation of attraction, nor is the aggregation of their

particles determined by its laws ; for their growth proceeds
from the circumference of the centre, which is exactly the
reverse of what obtains in bodies acted on exclusively by
mere physical agencies. Hence, in outward form, as well as

in internal structure, they present the most striking contrasts
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with those masses of matter which belong to the mineral

kingdom. This will be rendered manifest by even a cursory

examination.

A mineral production, for instance a crystal, consists of

particles of the same kind of matter, united by cohesive

attraction. Its composition and specific gravity are fixed

;

and its size can be increased only by deposits laid on its ex-

ternal surface. Its form depends altogether on the arrange-

ment of its components ; hence it is occasionally found to be

altered by the influence of various circumstances. A crystal

presents several sides, bounded by right lines, meeting so as

to form angles of various sizes, and by a little care it may be

mechanically divided into layers, parallel with one another,

and with some of the lines which bound its surface. Now
as the formation of crystals is altogether owing to the de-

position of particles of matter arranged according to the laws

which regulate their aggregation, it must be obvious that

when a crystallized body is once formed, it is quite im-

possible that any additional particles of the same sort can

insinuate themselves between those of the mass previously

existing. In order that they should do so, they must be

acted on by a force greater than that connecting the particles

of the crystal, which cannot be the case, as the power that

acts on all is one and the same, viz. attraction. But, if a

substance possessing a stronger attraction for one of the

constituents of the crystal than they have for one another,

be made to act upon them, they are separated and dissolved,

and the crystalline form is lost. We may, then, consider

them as homogeneous bodies in the strictest sense of the

word, the composition and specific gravity of their consti-

tuent parts being constant and determinate.

When we pass to the examination of organised bodies, we

find, even in their external forms, essential differences be-

tween them and minerals. The surfaces of vegetables or

animals are never bounded by straight lines ; we never find

in them the polyhedral form. Vegetables present externally

a simple curve ; animals, at least the higher ones, generally

a double curve. Organised bodies cannot be separated into

layers, in the same way that minerals can ; for, though they

present a lamellated arrangement, still the lamellae cannot be

0
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detached or separated without being torn, or probably with-

out causing the death of the body to which they belong.

Yet, water and some other fluids may be introduced into

the meshes of their reticulated texture, without producing

any alteration in their form, or inducing any other change

except an increase in weight and size. From this it appears

that the parts of organised structures are held together by a

force not only superior to that of attraction, but altogether

different from it.

The composition of organised bodies is not homogeneous

throughout their entire extent, like that of minerals; on the

contrary, it differs very considerably in different parts. Thus,

phosphate of lime, the chief constituent of bone, could never

be mistaken for fibrine, which is the basis of the muscular

structure; and, even when the integrant particles are iden-

tical, their arrangement and mode of distribution may vary

considerably. Thus, the long and hard bones differ very

much in texture from those that are soft and spongy; the

muscles of animal life can be easily distinguished from those

of organic life. If these obvious facts be considered atten-

tively, we must at once see that such marked differences

could not exist if the integrant particles of animal structures

were governed merely by the laws of attraction.

Unorganised bodies, such as crystals, commence with a

central nucleus, and are enlarged by the deposition of layers

on its surfaces. Hence, as the increase proceeds from the

centre to the circumference, it may be termed concentric.

Organised bodies, I should say those of the animal kingdom,
grow and increase by a process the reverse of this. The
developement of each part taken singly, and of the whole
body taken in its aggregate, begins at the circumference, and
thence proceeds towards the centre, so that the outline of each
part and of the whole is first sketched, and then their com-
pletion is effected by successive depositions, taking place from
circumference to centre; hence the process of growth is really

eccentric, or the very reverse of what would happen were
their components aggregated by attraction. This result is

the fruit of modern research;* it has been deduced from an
extended and cautious inquiry, and appears to be established

* Serres, " Anatomic Comparec du Cerveau."
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by an adequate induction. Thus in the early periods of foetal

existence, as soon as the different textures are distinguishable,

each organ and part of the body is in the first instance double,

its parts being placed laterally with regard to one another

;

but, as the process of nutrition goes on, they gradually ap-

proach and unite, so as to form organs usually termed single,

from the circumstance of their having been examined only

after their growth has been completed. The process of ossifi-

cation, for instance, proceeds from the circumference towards

the centre. Thus, the lateral parts of the cranial bones are

formed first, and their extension proceeds from the sides, be-

ginning at the prominent points of the parietal and frontal

bones, and thence extending to the central line. Each ver-

tebra of the spinal column, and therefore the whole pillar

itself, even including the sacrum, is open along its entire

length, and appears as if composed of two parts, which finally

become soldered together along the median line, The prin-

ciple of eccentric developement obtains in the muscular system

also, the lateral parts being produced before those at the

middle line of the body. On the head, the temporal, the

masseter, and pterygoid muscles, are the first that can be re-

cognised ; the zigomatici, the buccinator, and orbiculares,

come next in order ; and lastly, those of the nose. On the

thorax, the serrati and intercostals precede the muscles situ-

ated in the costo-spinal fossae, as well as those attached to the

sternum ; and in the abdominal region, the oblique are formed

in the first instance, the recti and pyramidales, situated along

the middle line, subsequently. The abdomen, in fact, in the

early periods of foetal life, presents an open cavity, the viscera

being quite uncovered ; but in proportion as the muscles

extend inwards from the sides to the central line, the open-

ing becomes gradually diminished and the organs enclosed,

so that at birth no interval remains, except that which trans-

mits the umbilical vessels.

The nervous system, in its developement, obeys the same

law : the nerves on the sides of the head, trunk, and pelvis,

are formed independently of the brain and spinal marrow,

and their cords and filaments may be distinctly traced, so

that the nerves may be said to begin where they have been

hitherto thought to terminate, and vice versa. The spinal

c 2
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cord, when just distinguishable, consists of two lamella-, or

bands, separated by a slight interval ; these soon unite, at first

in front, so as to form a groove, and subsequently at the

opposite point, so as to constitute a cylindrical tube, which

is gradually filled up by a series of lamella? deposited one

within the other, until it is converted into a solid mass of a

cylindrical form. The lateral masses of the brain when first

deposited are quite distinct from one another; but as the

process of growth extends towards the median line, the cor-

pus callosum, and the other commissures, are produced,

which establish a connexion between them ; and when the

union is completed, its line of direction is indicated by the

seam, (raphe,) perceptible along the upper surface of the cor-

pus callosum, and which is found to extend quite through its

substance.

18. The human body is made up of fluids and solids, each

resolvable into a number of proximate constituents, and these

again into ultimate elements. The solids disposed in areolae

and meshes, or formed into tubes, are permeated throughout

their entire extent by the fluids, and so they bear to one

another the relation of containing and contained parts. The
fluids, or humours, may be divided into three sorts

—

1. The blood, or central mass, which constantly flows, as

it were, in a circle, alternately received into the heart, and
'

propelled from it into all parts of the body.

2. The secreted fluids, which are separated from the blood

by the different secerning organs, and are intended either for

special purposes in the economy, or to be eliminated from it,

viz. saliva, mucus, bile, urine, kc.

3. The fluids brought into the central mass from without

;

these are the product of digestion and absorption
; they are

called chyle, and lymph, and are intended to supply the

losses sustained by the processes of nutrition and secretion.

So long as life lasts, these fluids are subjected to a constant

internal motion, in which we can trace evidences of an un-

interrupted separation of old particles, and a correspondent

admission of new ones. The form of the body remains the
same, though its component parts are subject to perpetual
mutation

; and over this ceaseless cycle of change presides
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that power which altogether suspends the ordinary play of

affinities in the first moments of foetal existence,—modifies

and controls them during the succeeding stages of life, and

allows them to come into action only when it is withdrawn at

death.

19- As these changes necessarily imply that the fluid parts

are constantly being converted into solid structures, to main-

tain their growth and nutrition ; and again, as the particles

which had for some time formed part of the solids, are taken

up by the absorbent vessels, and carried back into 'the cur-

rent of the circulation, to make way for the new matter about

to be deposited in their stead, it follows, that the ultimate

constituents of the solids and fluids are identical, else this

ceaseless conversion of the one into the other could not take

place ; the only difference between them being in their mode

of composition or aggregation. Thus, the following simple

substances are found to exist (not separately, but variously

combined,) in animal compounds, viz. carbon, azote, hydro-

gen, and oxygen, which are the chief ingredients. To these

are added some others, but in small proportions, such as

phosphorus, sulphur, and iron. Various saline substances,

with earthy and alkaline bases, also exist in different propor-

tions : some, for instance, phosphate of lime, being found in

considerable quantity, whilst others, such as the muriates of

soda and potass, are sparingly diffused through some of the

animal fluids. The soft parts are made up of azote, carbon,

hydrogen, and oxygen; the hard parts of the lime and phos-

phorus. The proximate animal compounds formed from

these are not very numerous: the following enumeration in-

cludes all that are sufficiently well characterised, and are of

general occurrence : gelatine, albumen, fibrine, mucus, pic-

romel, urea, osmazome, resin, sugar, oils, acids. The iden-

tity of the ultimate constituents of these substances will at

once appear from the following tabular view, which it is un-

necessary to extend beyond the first three.

Carbon. Hydrogen. Oxygen. Azote.

Gelatine consists of . . 47-881 7-914 27.207 16-998

Albumen 52.883 7-540 23872 15-705

Fibrine 53-36 7-021 19-685 19-934

«
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Gelatine, or animal jelly, is an abundant ingredient in

several of the solid parts of the body, as is evident from the

fact, that by boiling it can be extracted from skin, membrane,

ligament, cartilage, and bone. The solution, on cooling,

forms a tremulous mass; and if the aqueous part be dissi-

pated by heat, the remainder becomes brittle, and breaks

with a vitreous fracture; this is named animal glue. Gela-

tine is soluble in pure liquid alkalies, and is not precipitat-

ed from them by acids ; this latter property distinguishes it

from albumen, fibrine, and other animal products, and points

out the method of separating it from them : its most active

precipitant is tannin, with which it forms an insoluble com-

pound.

Albumen, next to gelatine, is the most abundant consti-

tuent of animal substances. It is found in a fluid state in the

blood, and in several secreted fluids, such as synovia, &c. ; it

forms a principal basis of some solids, of cellular membrane,

skin, and glands. Its appearance is that of a viscid transpa-

rent fluid, without taste or smell, which may be coagulated

by the action of heat and of alcohol. The purest form in

which we find it is in the white of eggs.

Fibrine forms the basis of the muscular structure, and by
ablution with water may be obtained free from all the more
soluble parts, except some albumen, which adheres to it. It

is insoluble in water or in acids, but is dissolved by the

caustic fixed alkalies. Fibrine, when pure, is destitute of

taste or smell, of a pale colour, elastic, and divisible into fi-

laments. It is obtained in considerable quantity from the

crassamentum of blood, and may be recognised also in chyle.

Mucus is the viscid fluid which lubricates the mouth,
nares, oesophagus, alimentary canal, and all the tubes and
ducts which convey excrementitious fluids, or which open
into the prima; via-. It exists rather as an adjunct than
an ingredient in some healthy secretions, such as saliva, bile,

and urine, and is found in some accidental fluids, particu-
larly in that effused in dropsies. Mucus does not exhibit
either an acid or alkaline reaction. When exposed to the
air, it dries, and presents the appearance of a thin pellicle.

Heat does not coagulate it, by which circumstance it is dis-
tinguishable from albumen ; it is not precipitated by tannin,
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but is thrown clown by acetate of lead. It consists of water,

holding in solution soda, muriate of soda and of potash, and
an animal matter, which by some is called murine, and consi-

dered a distinct principle.

For the description and distinguishing characters of the

remaining animal compounds, such as urea, osmazome, pic-

romel, acids, and adipose matter, the reader is referred to

some of the elementary works on chemistry or physiology, as

they more properly belong to these departments.

The quantity of the fluids exceeds considerably that of the

solid parts of the body ; but it is difficult to ascertain exactly

their relative proportion, as it varies according to age, sex,

and constitution. Chaussier obtained what may be consi-

dered as a fair approximation, by subjecting a body, pre-

viously weighed, to destructive distillation, the result of

which was, that the fluids were found to be to the solids as

9 to 1.

20. The proximate constituents of the solid parts of the

body, as obtained by what may be termed anatomical analysis,

have been variously arranged by different anatomists. Haller

contended for the existence of three elementary tissues, each

composed of fibres, distinguishable from those of the others

by certain essential and characteristic properties, viz. cellular

tissue, muscular fibre, and nervous substance. The two

latter cannot be considered as elements in the strict accep-

tation of the term ; for, when examined with adequate atten-

tion, they are found to consist of two constituents— an

animal matter composed of cellular tissue, the areolae of

which are filled with fibrine constituting muscle, or neurine

forming nervous substance. Cellular tissue, according to

its mode of aggregation, forms fibres or lamellae, which are

so disposed as to constitute cells or areolae. This element,

modified in various ways, may be said to form of itself,

and directly, the greater number of the structures of the

body ; and when within its texture are deposited fibrine or

neurine, muscular fibre or nervous fibre are the results ; but

the circumstances which determine the production of the one

or the other cannot as yet be assigned.*

* Edwards, " M6moire sur la Structure Elementaire des Principaux Tissus

Organiqucs de l'Homme." Paris, 1823.
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Adopting this division of the anatomical elements, we may,

with Beclard* and De Blainville, f arrange the different

textures of the body in the following order :

1. Cellular Tissue, the great pervading element forming the

common basis of all the rest, and as such named by De Blainville

" tissu generateur." This, variously modified, constitutes adipose

and medullary substance, fibrous membrane, tendon, and ligament,

serous and synovial membranes, tegument, skin, and mucous mem,"

brane. It forms the animal basis of bone, the coats of ducts and

vessels, and, according to some, even the middle coat of arteries.

2. Muscular Tissue.

3. Nervous Tissue.

CELLULAR TISSUE.

21. This constituent has been variously denominated, and

therefore has several synonymes, viz. cellular substance,

—

cellular membrane, or structure ;— cellular system ;
— mucous

web ;— areolar, laminated, reticulated, or filamentous tissue.

But however it may be named by writers, it is confessedly the

first of the solids which is developed, and that which is most

generally diffused. It is made up of pale, elastic, and ex-

tremely fine filaments, interwoven in different ways, so as to

form areola?, or spaces of variable size and figure, and calcu-

lated to contain such fluids as may be deposited within them.

The quantity of cellular tissue found in different parts of the

body varies considerably. In some regions we trace it in the

form of a thin layer lying beneath the skin, and dipping into

the interstices between the muscles. It is accumulated in

considerable quantity in the flexures of joints, filling up the

popliteal space, the axilla?, and surrounding the vessels at the

groin. In the cavity of the abdomen a large deposit is found,

usually about the kidneys, and in the pelvis a loose spongy
web fills up the spaces between the reflections of the serous

membrane and the different viscera. It may with propriety

be said, that the cellular tissue of each region is continuous

with that deposited in the neighbouring parts, and therefore

forms a continuous whole throughout the system. The layer
which lies beneath the skin in the neck gives off processes
which pass inwards between the different muscles; it is pro-

• Anatomic Genciale, p. 99. Trincipes d'Anatomic Comparee, p. 8.
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longed upwards on the face, and downwards on the outside

of the chest ; moreover, by dipping deeply at the median line

behind the sternum, it becomes continuous with that which

is placed in the mediastinum, from which it is prolonged

beneath the serous membranes. On each side, at the root of

the neck, the cellular tissue dips under the clavicles into the

axillae, and so downwards beneath the skin of the upper ex-

tremities. From the lower part of the abdomen (where it

forms a dense layer) this structure reaches down upon the

thighs on each side, and upon the genital organs and peri-

naeum along the median line, whilst that contained in the

pelvis passes outwards through the interstices which transmit

the vessels and muscles, and becomes blended with the deep-

seated cellular deposits upon the outside of the cavity and

along the lower limbs. The whole body has thus a general

investment formed of the texture now under consideration

;

and every organ may be said to have a special coating derived

from it : so that it may not unaptly be likened to a mould

which represents the form of the whole as well as of each of

its parts. Thus, each muscle is enclosed in a lamella, more

or less dense, of cellular tissue ; each artery, vein, and nerve,

has a tubular coating formed of it ; the serous membranes,

which line the cavities, are connected to their walls by it

;

and where they are reflected over the viscera, the medium of

attachment and connexion is still the same. Such is the case

also with regard to the tegumentary membranes. The den-

sity and firmness of this structure varies considerably in dif-

ferent parts ; in some it is thin, smooth, and transparent ; in

others loose and spongy, viz. round the kidneys and in the

pelvis ; whilst in the soles of the feet it is thickened like a

cushion, and so elastic as to lessen the jarring impulse of

progression. From this general view of the distribution of

the cellular tissue, we can readily see why different parts of

it have received different names ; some taken from their situ-

ation, such as " sub-cutaneous," " sub-serous," and " sub-

mucous others from forming layers which support or en-

close parts, viz. the different fasciae, superficial and deep-

seated, in the neck, limbs, perimcum, &c, to each of which

particular attention is paid in conducting dissections, and

in examining the structure of different anatomical regions.
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Viewing it in a very general way, it is usual to say that it

admits of division into the " investing" and the "penetrating

the former being termed, in technical language, textus cellu-

laris strictus, the latter textus cellularis stipatus.

Not a little difference of opinion has prevailed amongst

writers as to the intimate anatomical composition of this sub-

stance. It was supposed by Mascagni to consist of white

vessels, which so far accorded with the views of Boerhaave,

who contended that all the textures of the body were made

up of packets of tubes, diminishing in size as they increased

in number by successive divisions. Ruysch, too, from the mi-

nuteness of his injections, inferred it to be vascular. Bordeu,

who wrote an essay expressly upon it, maintained it to be a

homogeneous, viscid, and tenacious substance (tissu muqueua )>

without assignable form, and scarcely deserving the name of a

solid. Meckel adopts this opinion. It may be quite true with

regard to several of the lower animals, and to the foetus at an

early period ; for in these cases, neither its fibres, lamina?, nor

cells, are easily perceptible, but they may be rendered appa-

rent by gently drawing apart any two structures between

which cellular tissue is deposited. Meckel, however, seeks

to explain this away by attributing the effect to the admission

of air into its interior, which channels its naturally viscous

and homogeneous substance into cells, or stretches it into fila-

ments. Most persons now agree in considering it to be made
up of cylindrical filaments, crossing in various ways, so as to

form a net-work. The filaments, in most parts, by being-

aggregated together, constitute lamellae, enclosing spaces or

cells, which present an infinite variety of forms and of size,

but which still freely communicate, as is proved by the gra-

vitation of effused fluid in anasarca, and by the diffusion of

air all over the body in some cases of emphysema. The use

of the microscope does not furnish us with any additional

facts besides those just stated. Some imagine that they re-

cognise minute globules disposed in linear series. This,

however, appears to be an optical illusion. Cellular tissue

is very flexible, and therefore does not in any way restrain

the movements of parts. It admits of considerable exten-
sion, and when the distending cause is removed, whether it

be a tumour or an effused fluid, it will gradually return to
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its original condition. This is obviously a result of elasti-

city. Its degree of cohesion varies considerably in different

parts. Is it sensitive? Is it contractile ? Formerly, not a

few were disposed to answer both questions in the affirma-

tive. It was sensitive according to the views of those who

classed all membranous and tendinous structures amongst

the most sensitive parts of the system. But any sensibility

manifested during experiments on living animals, is obviously

owing to injuries done to the nerves which it lodges or trans-

mits to contiguous parts. It does, however, become highly

sensitive when inflamed. Contractility it does not possess,

at least in that sense in which muscles are contractile: any

power of retraction which it manifests appears to be an effect

of elasticity.

The quantity of fluid contained in the vacuities of cellular

tissue varies considerably from time to time: it is therefore

the seat of exhalation and absorption. Are there, it will be

asked, two sets of vessels, the one to pour out, the other to

take up this fluid? The existence of exhalent and absorbent

vessels on the surface of membranes appears to be altogether

an assumption, readily taken for granted, and assented to,

merely because persons could not conceive by what other

means fluids could be effused and then absorbed from the

interior of cavities. The existence of such vessels (exhalents

terminating upon, and absorbents commencing from free sur-

faces,) has never been demonstrated : it is therefore unphilo-

sophic to assume it. Moreover, the phenomena can now

be easily accounted for by the known properties of mem-

branes. The property of imbibition, as demonstrated by

Majendie and Fodera, or that of endosmosis and exosmosis,

to use the terms devised by Dutrochet, supplies us with an

adequate rationale of the phenomena in question. This shall

be stated in the section on serous membranes.

When we inquire concerning the chemical composition of

this substance, we find that Fourcroy considered it to be

made up of gelatine. It is well known that gelatine can be

extracted, by boiling, from membrane, tendon, ligament, and

all those structures whose base is cellular tissue
; also, that

it exists in greater abundance in young than in old animals.

Mr. Hatchet's experiments lead to the conclusion that albu-
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men forms the basis of this substance, with a variable pro-

portion of gelatine: to these may also be added animal mu-

cus. The ultimate constituents, according to Chevreul, are

as follow : oxygen 23 872, hydrogen 7*540, carbon 52 883,

azote 18 750. Probably, its power of resisting putrefaction

is owing to the small proportion of azote which it contains.

ADIPOSE TISSUE.

The synonymes of adipose tissue are tela adiposa, tissu

adipeux, tissu graisseux. Many persons consider adeps as

a mere modification of cellular tissue ; the only difference

being in the nature of the deposit contained in the cells,

which, in one case, is serous or watery, in the other oily.

Not a few contend for the existence of vesicles which line the

cells of the ordinary cellular tissue wherever fat is deposited,

and act as secreting agents in producing it. Distinct adipose

vesicles are not very easily demonstrated ; their existence is

inferred in order to account for certain phenomena. For in-

stance, it is a matter of common observation, that fat, though

fluid in some animals, as in the spermaceti whale, and semi-

fluid in many others, yet does not gravitate ; and if a few

particles of it be taken from an animal and placed in tepid

water, it does not diffuse itself so as to be seen on the surface

of the fluid. Neither do fatty accumulations pit on pressure

as dropsical effusions do. All this, it is said, leads to the in-

ference that the deposit is enclosed in proper vesicles, between

which no communication exists. Now, in the early stages of

foetal life, adipose matter appears in the form of granules be-

neath the skin, and in a few internal parts, as about the rec-

tum. In youth its chief seat is beneath the skin ; in old age,

the limbs become thin, and the adeps accumulates in the

omenta, about the abdominal viscera, and even round the

heart. Are we then to conclude, that vesicles are produced

preparatory to its reception, and that they appear and disap-

pear in particular portions of the ordinary cellular tissue ac-

cording as the secerning vessels discontinue or assume that

action which is necessary to the deposit of fat ? De Blain-

ville* examines the matter in this way : He takes a fragment

of mutton suet, or of the marrow ; at a low temperature it is

* Cours dc Physiologic. Lefon II.
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granular, or even crystalline ; a few of the granules are care-

fully detached, and placed on the port-object of a microscope

previously warmed :—He observed them to melt without leav-

ing a trace of any special envelope or vesicle. But Raspail *

states that he can satisfactorily demonstrate the existence of

vesicles enclosing the granules of adeps, and connected with

the cellular tissue which surrounds them by a hilus analo-

gous to that which exists in more complex structures.

When digested in alcohol, adeps is resolved into two proxi-

mate constituents, called by Chevreul stearine (<rr£ag> fat) and

oleine (sXatov oil) ; names which express the leading charac-

ters of these principles, the former being comparatively solid,

the latter fluid. Upon the relative proportions of these de-

pend the different degrees of fluidity or of firmness in the fat

of different animals, or of different parts of the same animal.

Both are devoid of taste and smell ; neither do they manifest

acid or alkaline properties. Adeps contains no azote ; carbon

greatly predominates over its other constituents. In round

numbers we may say that it consists of oxygen 9 per cent,

hydrogen 11, and carbon 78.

Medulla, or marrow of bone.—The cavities and cells of

bones are filled with a substance called marrow, which is

most distinct in the canals of long bones, as in the femur and

humerus. Its constituents are the same as those of common

adeps, their relative proportions varying a little. It consists,

according to Berzelius, of pure adipose matter, 96
;
extract,

albumen, jelly, &c. 3; membrane, 1. It is more fluid and of

a yellower tinge than fat. The medulla is enclosed within

the meshes of a membrane, which forms a tubular lining for

the canal within the bone, at the same time that, by means of

lamellae and processes projecting inwards, it forms a number

of small cells containing the marrow. It was usual, at one

time, to say that this deposit served the purpose of diminish-

ing the fragility of bones, and rendering them more flexible,

by permeating their structure. There is, however, no reason

to suppose that it comes into direct contact with the earthy

matter of the osseous tissue. Its obvious purpose seems to

be to fill up the cavities and areolae of bones ; and as it is

demonstrable that these cavities lighten the bone without

* Chimie Organique, p. 190.



30 FIBROUS TISSUE.

diminishing its strength, oily matter, by reason of its mode-

rate specific gravity, is the best fluid that could be selected

to fill them. Surgeons have often discussed the question, Is

the marrow sensible ? Animals, made the subject of experi-

ment, will manifest sensibility or not, according to the point

at which the marrow is exposed. If a long bone be sawed

across beyond the foramen which transmits the vessels and

nerves into the canal, sensibility will be exhibited if the mar-

row be irritated, for it is still in direct connexion with the

central organ of the nervous system ; but if the section be

made at the proximal side of the foramen, this connexion is

cut off, and the medulla will be no longer sensitive.

The existence of the medullary membrane in the interior

of long bones, may be demonstrated by sawing the shaft

across, and exposing it to heat, which will crisp the mem-
brane, and cause its separation in the form of a thin delicate

lamella. Towards the extremities of the bones the medul-

lary membrane appears to be continuous, with a similar

lining of the different cells; but their extreme tenuity ren-

ders it difficult to demonstrate the fact.

FIBROUS TISSUE.

The fibrous tissue is indiscriminately termed ligamentous,

— aponeurotic,— albugineous,— tendinous. It is also some-

times called the white fibrous texture, to distinguish it from

the red or muscular. From the number of synonymes in-

dicated, it must be evident, not only that the structures

collected under this head are variously named, by different

writers, but also that several apparently distinct structures

are included with it. However different the objects may be
in external form, appearance, or use, they still agree in being

made up of white and shining fibres, either disposed, in

planes, collected into bundles, or formed into tubes. Their
colour is not uniform, being in some parts not unlike that of

mother-of-pearl, in others white, with a slight yellow tinge.

Being a modification of cellular tissue, which is proved by
long-continued maceration in water, or by the action of dilute

acids, its ultimate constituents are necessarily the same.
Firmness and power of resistance are the best-marked pro-
perties of the fibrous tissue ; hence the term " tissu sclereux,"
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(trx'krigos, hard, firm). It does not contract when irritated,

and retracts but very little when divided. In its natural

state, it manifests no animal sensibility, but becomes highly

sensitive when inflamed or greatly stretched, as happens in

dislocations. It strongly resists any sudden distending force,

(intense pain speedily following from the pressure it suffers,)

but gives way to a slow, gradual distension, and again re-

turns to its original condition when the cause is removed.

This is observed in cases of effusions into joints or beneath

investing membranes. The vessels of supply are very few ;

the pericardium and the dura mater receive a greater number
than any other white fibrous structures ; nerves and lympha-

tics have been found to terminate in scarcely any of them.

Bichat, when examining the fibrous tissues, adopted from

some of the ancient anatomists the notion that they were not

only connected together, but had a common centre from

which they are all derived, just as the different parts of the

vascular and nervous systems are said to be derived from the

heart and the brain. This centre he located in the perios-

teum, which must be allowed to be a sufficiently extended

one. There are no adequate reasons for attempting thus to

centralise the different fibrous structures ; for little, if any,

sympathy or functional connexion exists between them : they

do not even form a continuous whole, some of them being

totally detached and insulated from the rest.

The arrangement of the fibres presents numerous varieties,

for the organs they make up are calculated to serve many

purposes, and therefore present several modifications. In re-

ference to their form, however, all may be classed under two

heads, viz. first, those which are broad, thin, and expanded

into membranes ; second, those whose length much exceeds

their breadth, in consequence of the fibres being aggregated

into bundles or fasciculi.

Fibrous membranes.— These consist of a number of fibres

running parallel in their whole length, and at the same time

intersected and crossed by others in such a way as to form a

close firm web. In some instances they expand so as to

embrace a whole limb, like a band or sheath, and therefore

receive the name fascia : hence have arisen the terms fascia

lata of the thigh, fascia of the leg, fascia of the arm and fore-
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arm, cervical fascia, &c. Fibrous membranes also form spe-

cial investments for many important organs, viz. the dura

mater which surrounds the brain and spinal cord, the sclerotic

coat of the eye, the external layer of the pericardium, the

tunica albuginea of the testis. To these should also be added

the capsular ligaments of joints, and those broad membranes

which bind down or support parts, viz. the temporal fascia,

the perinatal and obturator fasciae.

Aponeuroses, in their general conformation, as well as in

structure, resemble fibrous membranes ; they are merely

somewhat thicker, and their fibres more strongly marked.

The term aponeurosis is now applied to an expanded fibrous

lamella, which forms a continuation of a broad flat muscle,

and serves as the means of attachment for its fibres ; for

instance, the aponeuroses of the oblique and transversales

muscles of the abdomen, and of the latissimus dorsi. The
crossing and interweaving of the fibres are obvious in all these

examples, even on the most cursory inspection.

Periosteum (wzg' about, oirrsov bone), as its name implies, is

the immediate investment of bone, with which it maintains

important relations. Having the same general shape as the

bone with which it is in contact, it is intimately connected

with the osseous structure by means of the nutritious vessels

which pass through it, conveying materials of supply, and

also by delicate filaments which accompany them. Its outer

surface is rough and flocculent, by reason of the numerous
connexions which it maintains, and the many points of attach-

ment it affords to tendons, muscular fibres, &c. It is made
up of dense, firm, pale, fibres; its thickness varies in dif-

ferent parts and at different periods of life, being at first very

thin and with little appearance of vascularity ; but as ossifi-

cation proceeds it becomes thick and vascular. The perios-

teum invests the bones throughout their entire extent, except
at their articulating extremities; but though its continuity

is interrupted at the movable articulations, the membrane
passes over the immovable ones, and assists in maintaining
the connexion between their parts. Its uses are various, as
it not only forms an investment for the osseous structure, but
also serves to transmit and support their nutritious vessels ; it

gives attachment to tendons, ligaments, and muscles ; and in
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infancy, before ossification is complete, maintains the epi-

physes in connexion with the bodies of bones. The structure

and general conformation of periosteum are readily exhibited

after a bone has been for some time steeped in water, when
the membrane can be detached, and with it the tendons, show-

ing that it is the medium by which they are connected with

the bone.

Perichondrium.—The investing membrane of cartilage is

called perichondrium (fl"2£* about, %ov})gog cartilage) ; its

structure, uses, and general properties are similar to those of

periosteum, the only difference being, that it is thinner and

less vascular.

CompoundJibrous membrane.—Fibrous membrane is often

united with lamellae of a different tissue, so as to form a com-

pound structure. The fibrous periosteum of the palate and

gums, of the nasal fossae, and of the different sinuses which

communicate with them, is connected with the mucous mem-
brane which lines all these cavities, and is therefore usually

described as aJibro-mucous structure. Again, the pericardium,

the dura mater, and the fibrous capsule (albuginea) of the

testis, are termed Jibro-serous, inasmuch as each of them is

united with a serous membrane.

Tendon (tsivco to extend) is the most ordinary sort of fibrous

adjunct to muscle, serving as the means by which it is pro-

longed and fixed to its points of attachment. Tendons pre-

sent many varieties of form, some being narrow and cord-like,

as we see in those which stretch across the wrist and ankle to

reach the fingers and toes, where, by sliding over pulley-like

surfaces, they acquire a considerable mechanical advantage,

so as to increase and concentrate the force of their respective

muscles. In other parts we find them compressed and strap-

shaped in the middle, and expanded at one or both extremities.

The tendo Achillis is convex on its cutaneous surface, and

flat at the other, its fibres spreading out considerably where

they run into those of the muscle ; the tendon of the plan-

taris is very narrow and thin, but may be easily spread out to

ten times its natural breadth ; its borders will then resemble

a piece of chamois leather after being stretched, and scarcely

a trace of fibre will remain in its structure, so smooth and

even does it become.

JJ
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Fibrous sheaths are tubes or canals which confine tendons

to their proper positions. They are well marked at the

palmar aspect of the fingers and toes, where they guide the

flexor tendons to their destinations ; their margins are at-

tached along the borders of the bones, and their inner side

lined by synovial membranes, as a protection against the

effects of friction. A similar provision occurs where the

tendons curve behind the ankles to reach the foot.

Ligaments (keiycj to bind) form the chief means by which

the numerous pieces of the osseous system are bound together,

so as to constitute one whole— the skeleton. Their form

and size must vary considerably in different parts, some being-

flat bands, some rounded cords, and others lengthened tubes,

attached by both ends to bones which admit of free move-

ment upon one another, as we see in the capsular ligaments

of the hip and the shoulder. Viewing ligaments in this way,

we may divide them into two groups, the funicular or cord-

like, and the capsular ; they are also called, from a mere

consideration of their position, anterior and posterior, in-

ternal and external, lateral. Most ligaments enter into the

formation of joints, and are therefore articular ; some, how-
ever, merely fill up spaces, as the inter-osseous ligaments

in the fore-arm and leg ; or connect parts between which no
motion exists, at the same time that they diminish vacuities,

of which the sacro-sciatic, and the two proper ligaments of

the scapula, furnish examples. The term " false ligament,
11

is frequently applied to certain folds of serous and synovial

membranes, from their being supposed to confine the parts

to which they are attached. The broad processes of perito-

naeum extended from the bladder and uterus to the sides of

the pelvis, also the so-called ligamentum mucosum in the

knee-joint, may be cited as instances : the expression is obvi-

ously ill-chosen, and should be discontinued.

Fibro-cartilage, as the name implies, is a structure inter-

mediate between fibrous tissue and cartilage, and partakes
of the qualities of both, viz. firmness and elasticity. Being
calculated to serve different purposes in the economy, it pre-
sents not a few varieties both of appearance and structure.
Thus, we find it in the form of broad thin plates in the pieces
of the larynx and epiglottis, in the pinna of the ear, in the
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lateral and median cartilages of the nose, and in the tarsal

cartilages of the eye-lids ; for in these parts it forms their

basis of support, and determines their form ; whilst in the

trachea it consists of narrow plates curved round the tube,

forming a series of rings. In the immovable articulations,

fibro-cartilage is interposed between the contiguous surfaces

of bones, in layers of various forms and thickness, constituting

in some instances the principal means of connecting them

together, as we see at the junction of the ossa pubis, and also

of the bodies of the vertebra?, in which instances the elastic

property is of considerable utility. In some of the movable

articulations, pieces of this structure are also placed, their

form and size necessarily varying in each instance. In the

knee joint,— in the articulation of the lower jaw-bone, and

in that of the clavicle with the sternum, they diminish the

effects of jarring motions by their elasticity ; and by a certain

degree of mobility, which allows them to give way as the

bones move upon them, they keep up a perfect adaptation

between the parts, notwithstanding the many inequalities of

their surfaces. In the hip and shoulder-joints they are so

disposed as to deepen the articulating cavities, and lessen the

liability to dislocation.

Cartilage (cartilago, tissu cartilagineux, yjovh^og) is much
more dense and solid than any of the preceding textures ; it

is highly elastic, and by its resiliency resumes its original

position when any compressing force to which it may be ex-

posed, is removed. Its colour is in general a silvery white,

and not unfrequently presents that of mother-of-pearl ; its

density is such, that all trace of its cellular nature, or of its

being a modification of cellular tissue, is lost. Mr. Hatchett

considers its chemical composition to be albumen, and a small

quantity of phosphate of lime. It contains a considerable

quantity of water, consequently soon dries on exposure to

the air, becomes yellow, semi-transparent, and loses its elas-

ticity ; it resists maceration, and the action of cold water,

for a long time, but is soon acted on by acids, or by boiling

water, and converted into a gelatinous pulp.

Cartilage serves as an adjunct to bone, or a substitute for

it. In early infancy the different pieces of the skeleton are

cartilaginous ; but in the progress of growth, bone becomes

D 2
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deposited in their place, and gradually supplants them alto-

gether ; such cartilages are termed temporary. The articu-

lating extremities of bones are covered with layers of cartilage,

not merely to smoothen them, but also, by their elasticity, to

lessen the effects of concussion. The thickness of these layers

varies from half a line, or even less, to two lines : it will

generally be found greatest along the margins of concave

surfaces, and towards the centre of those which are convex.

The free surface of each articular cartilage is covered by the

synovial membrane of the joint, from which it is impossible

to separate it ; the attached surface is in equally intimate

union with the bone on which it rests.

The costal cartilages form so many elastic prolongations of

the ribs, serving not merely to complete the arch from the

spine to the sternum, but also, by means of their elasticity,

to restore the ribs to their original position, after having

been elevated by the effort of inspiration.

Elastic fibrous tissue (tissu jaune elastique— tissu fibreux

jaune,— ligamenta flava— subflava) consists of pale yellow

fibres placed parallel, whether their general direction is per-

pendicular or oblique, no decussation or crossing being ob-

served between them; they are easily separable from, one

another, as but little cellular tissue connects them. As its

name implies, elasticity is the chief property of this structure

wherever it occurs, being developed to such a degree as to

render it well calculated to form suspensory ligaments, or to

invest parts which are subject to considerable alternations of

distension and contraction. Thus, in quadrupeds a strong

band of elastic tissue (ligamentum nuchas) extends from the

spinous processes of the neck, and from some of those of

the back to the skull, the weight of which it supports with-

out producing that sense of fatigue which would necessarily

arise were muscle the sustaining power. The corresponding

structure in man is reduced to a rudimentary state, the

balanced position of the head on the spinal column render-

ing any further provision unnecessary. The same material

enters into the composition of the ligaments which connect
the arches of the vertebras (ligamenta subflava), and also,

according to some, into that of the corpora cavernosa. The
fibrous investment of the spleen, the ducts of salivary glands,
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and even the middle coat of arteries, are thought by many to

be composed of elastic tissue. The consideration of the lat-

ter point must be reserved for the section on arteries.

OSSEOUS SYSTEM.

22. General description.—The osseous system (systeme

osseux, ossa, oana) is peculiarly fitted, by its solidity and

hardness, not only to give support to the soft parts, but also

to furnish points of attachment to the muscles, by which the

different movements are executed. This solid frame-work

of the body is made up of a number of separate pieces, the

aggregate of which has been termed " the skeleton.'
1
''

It is a

favourite opinion with some persons, that bones determine

the form of parts, as well as the direction of the body. But
we find, that in their developement they just keep pace with

that of the soft parts, particularly of the central nervous

masses. If these proceed regularly to their completion, so

will the arches of the vertebrae, and the bones of the head ;

but if their growth be retarded or deranged, the bones will

not arch inwards, and so the spinal and cranial cavities will

remain open. Again, if we descend through the series of

animals, the skeleton becomes gradually more simple and

rudimentary, until it is reduced to its fundamental part—
the spine; and even this may be composed of cartilage, with

scarcely a trace of calcareous matter. A few grades lower

down in the scale, we find multitudes of animals altogether

destitute of a skeleton, either internal or external, so that

the muscular structure alone remains as the means of loco-

motion. Bone is, then, the passive instrument—muscle the

active agent : muscle is moreover prior in its appearance

and importance in the animal series, bone being secondary in

both respects. It may be asked, are we still to persist in

drawing such a broad line of distinction as has been hitherto

done, between the hard calcareous parts of Crustacea and

insects, and the osseous system of higher animals, as that

the latter alone should be considered to merit the name of

skeleton, whilst the former is treated as a mere shell, or

outward tegument ? To put the question in a different way,

is it more conformable with what we know of the economy

of nature— is it more philosophic, to admit, at once and
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without examination, that these so-called shells or crusts are

altogether new organs given to the animals they invest, (and

as such, destitute of any analogy with the structures observed

in higher grades of beings, and with which we are in general

more familiar,) or to scrutinise these different parts atten-

tively, and carefully note the points of similitude, if any,

which may exist between them, with a view to determine

whether they are not really modifications, or repetitions, of

what occurs in other tribes, and so trace out (what analogy

goes a great way to establish) a unity of plan throughout

the animal series? The researches of Geoffroy Saint-Hilaire

have thrown much light on this important question. The

mere position of parts, whether internal or external, is a

matter of little moment ; a consideration of their structure,

and adaptation to purpose and use, can alone determine

whether any correspondence exists between them. The in-

ternal skeleton of a vertebrate animal, and the external one

of the articulata, appear to be really analogous parts in the

economy of these classes of animals, notwithstanding the vast

distance which separates them in the scale of being ; and the

difference, though confessedly a considerable one, which ex-

ists between the rachis of a crustaceous animal and that of

a fish, reptile, bird, or quadruped, seems to arise from the

circumstance that a spinal marrow exists in the one, but not

in the other, a special conformation of the osseous system

being required in each case.

Situation.—The osseous structure is situated deeply, being

covered by the soft parts and common integuments ; at least,

this is the case in the vertebrated animals.

23. The number of bones is differently stated by writers,

the difference arising from the period of life at which the

enumeration is made: in early age the number is greatest,

and subsequently diminishes, when, by the process of ossifi-

cation, two or more previously distinct pieces become united

into one. Theirform and size present a considerable degree
of variety. They are usually divided into long, short, flat,

and mixed.

The long or cylindrical bones belong in general to the
parts intended for locomotion, and represent so many levers,

to be moved by the muscles in various directions. When
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examined from the superior part to the inferior, viz. from

the humerus or femur, to the phalanges of the fingers or

toes, they are found to increase successively in number as

they diminish in size— a disposition which gives to the supe-

rior division of each limb the great extent of motion it en-

joys, whilst it allows to the inferior and terminal ones, a

variety of rapid movements within restricted limits.

Each long bone presents a body, or middle part, and two

extremities. The shaft or body is round and cylindrical in

some, prismatic in others, but somewhat bent or twisted on

its axis, so that the direction of its superior extremity does

not exactly correspond with that of the inferior. Whatever
difference of outward form may obtain, there is little or none

in that of the internal canal ; it is circular in the tibia as well

as in the femur. This canal is not intended merely to lodge

and protect the medulla; it contributes very much to in-

crease the strength of the bone, as has been satisfactorily

shown by direct experiment. If two cylinders contain the

same quantity of matter, one being solid, the other hollow,

the power of resistance of the latter is greater than that of

the former, owing to its greater diameter. By this con-

formation also, bones, without being increased in weight,

acquire an adequate degree of lightness, together with suffi-

cient superficial extent, to afford a more expanded surface for

the attachment of muscles, which are important requisites

in what may be considered as the passive organs of loco-

motion.

The short bones are usually situated in parts in which

. solidity and firmness are required to be combined with free-

dom of motion ; for instance, in the carpus, tarsus, and ver-

tebral column. Their external conformation is necessarily

influenced and determined by that of the parts into whose

composition they enter, and as they are intended to co-

operate in certain common functions, they present a number

of articulating surfaces, prominences, and depressions, suited

to their mode of adaptation and mutual connexion.

TheJiat or broad bones for the most part serve to form

the walls of cavities, or to enclose spaces. They present

two surfaces, one convex, and the other concave, which

conformation, by giving them an arched form, increases their
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power of resistance, and affords additional security to the

organs they enclose. The bones of the skull and pelvis come

under this denomination.

Some are so irregular in their form as not to be referrible

to either of these heads. These are situated along the me-

dian line, as the occipital, the sphenoid, and ethmoid bones,

and the vertebras.

In addition to these divisions into classes, adopted by all

writers, those who treat expressly of descriptive anatomy are

obliged to have recourse to others. Thus, in order to faci-

litate the description of irregular bones, such as the eth-

moid, or the sphenoid, they are considered as being divi-

sible into a central part or body, and processes; the ana-

tomical situation of the parts forming the ground of division.

In other instances it is supplied by the mode of develope-

ment, as of the os innominatum into ilium, ischium, and os

pubis. Finally, in some, the division is founded on the si-

tuation and uses of parts, as when the frontal bone is re-

solved into a frontal, nasal, and orbital portions.

24. The surfaces of bones are marked by eminences and

depressions adapted to various purposes. The eminences

may be ranged under four heads. 1st, those of articula-

tion ; 2d, insertion ; 3d, impression ; 4th, reflection. Those
for articulation vary according as they are movable or im-

movable, and shall be described in the next chapter. Those
for insertion are variously adapted for the attachment of

muscles, or for tendons and ligaments. They present nume-
rous differences in their degree of projection, according to

the sex, age, and muscular developement of each individual.

Their form is equally various ; some consisting of diffused

asperities, others extending along the surface like rough
lines, whilst others project more or less from the bone, in-

tended not only to give insertion to muscles, but also to

serve the purpose of increasing their power of action, by
removing their line of direction farther from the axis of the

bone.

The eminences of impression are certain prominent lines

interposed between depressions on the surfaces of bones.
Thus, the shallow pits on the cranial bones corresponding
with the convolutions of the brain, and the depressions on
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the external surface, marking the insertion of muscles, are

separated by prominent lines, termed eminences of impres-

sion. The expression appears not to have been well chosen ;

it was originally founded on the supposition that the action

of contiguous organs, by depressing certain parts of the sur-

face of the bone, served to elevate others ; but it is far more

conformable to what occurs in other structures, to refer to

the laws of nutrition and growth, (by which different parts

are mutually adapted to one another) the inequalities here

alluded to, as well as those more prominent points to which

muscles are attached. The latter are usually attributed to

the action of the muscles drawing them out, and as it were

moulding them ; but, as Bichat observes, such an opinion,

founded on what occurs in soft and inorganic substances, ill

accords with the known phenomena of vitality. We observe

eminences for the insertion of ligaments, which project more

than those intended for muscles; for instance, the spinous

process of the ischium : there is, moreover, no proportion

between the elongation of different apophyses, and the power

of the muscles attached to them, viz. between the styloid

process of the temporal bone and its muscles.

The term or phrase " eminence of reflection," is not often

used. It expresses a fact which we occasionally observe,

viz. that tendons slide upon elevations at the ends of bones,

by which their direction is changed. As an instance, we

may cite the case of the peronei muscles, and the flexors,

which run behind the malleolar projections of the tibia and

fibula, by which these tendons not only take a new direction

but acquire a considerable degree of mechanical advantage.

The prominences on the surface of bones are variously

named, according to their form, degree of elevation, and the

uses which they serve. When of considerable size they are

called apophyses (processus, apophysis, a-ro from, tpvpi to

grow). These, in most instances, are appendices to the body

or shaft of long bones, in infancy and in early life, when

they are called epiphyses-, but as the process of ossification

proceeds to its completion, they become, as it were, soldered

to the rest of the bones. The term tuberosity (tuber,) de-

notes an eminence, rather broad and rough, but not much

projecting; tubercle (tuberculum,) expresses something still
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smaller. A process, which is thin and tapering, is called

styloid, from its resemblance to the Roman writing instru-

ment (stylus). A sharp thin projection is called spine

(spina). But one which runs along like a ridge, is called

a crest (crista). An apophysis, when rounded, is usually

called a head (caput), and the constricted part supporting it

represents its neck (cervix, collum). Condyle is a com-

pressed apophysis, which forms part of an articulation.

25. The depressions and cavities on the external surface

of bones are divisible into the articular and non-articular.

The former shall be treated of in the next chapter ; the lat-

ter, being very numerous, may be ranged under the follow-

ing heads. 1st, those for insertion ; 2d, for reception ; 3d,

gliding; 4th, transmission ; 5th, nutrition. Those for " inser-

tion" are well adapted for the attachment of muscle, ligament,

&c. by increasing the extent of space allotted for that pur-

pose, inasmuch as a concave surface presents a greater ex-

tent than a plane one bounded by the same line. Some of

these, as the digastric and pterygoid fossae, by the greater

depth at which they allow the muscles to be inserted, in-

crease their power, by permitting an elongation of their

fibres.

The bones of the skull and face present several instances

of " cavities of reception." Some correspond with the whole

extent of a bone, as in the case of the parietal bone. Some
occur in a particular part only, as the fossa in the nasal pro-

cess of the superior maxillary bone, and os unguis for the

lachrymal sac.

The depressions for " gliding" are situated about the heads

of long bones, being grooves, in which tendons slide, as they

pass to their destinations. The formation of these has been
attributed to the influence of the mechanical pressure and
friction of tendons. But such a rationale is inadmissible ;

for they are found in subjects paralytic from infancy, and
are by no means proportioned in depth to the force of the

muscular exertion which bears upon them. The different

configuration of bones should rather be considered as the
result of the laws of ossification which preside over the
growth and developement of the osseous system, and by
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which its different parts are adapted to their appropriate

purposes.

The cavities for " transmission" give passage to vessels and

nerves ; their form is various, some being mere fissures,

others tubular, &c. ; to this head are referrible most of the

apertures at the base of the skull.

The foramina of " nutrition'
1
'' transmit the vessels intended

for the support of the substance of the bones and of the me-

dulla; they are divisible into three orders. The first usually

receive the name of foramina of nutrition, though in strict-

ness it does not belong to them more than to the others, the

only difference between them being, that they transmit ves-

sels to supply the medullary membrane, whilst the others

give passage to those which are distributed to the substance

of the bone. The first set, considerably the largest, are si-

tuated towards the middle of the long bones, and penetrate

their substance in an oblique direction. The second order of

foramina are much smaller, but very numerous ; they are

most perceptible towards the extremities of long bones, and

generally all over the surface of the short and thick ones.

But the third are so minute as to be perceptible only by the

aid of a glass, by which we can discern them all over the sur-

face.

The depressions and cavities in bones differ so much in

form, size, and use, that it has been deemed necessary to

devise certain terms to mark these differences. A deep

pit which receives the globular head of a bone, is called a

cotyloid, or cup-shaped cavity {xorvKf] a cup), or an acetabu-

lum (an ancient cup or measure). If shallow and superficial,

it is said to be glenoid (yXrjvq a shallow pit). A large hollow

or cavity in the interior of a bone, is termed a cave (antrum)
;

when of a size smaller, it is known as a hollow (sinus), and

if still smaller as a cell (cell u la). A small depression is a

fovea or fossa. The meaning of the terms canal (canalis),

fissure (fissura), notch (incisura), and groove (sulcus), is suf-

ficiently obvious.

Structure.—The proper structure of bone is fibrous in its

character; the fibres, in some parts, by being closely aggre-

gated together, constitute a firm and compact substance; but
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in others they lie so far apart as to enclose spaces or cells, on

which depends the porous and spongy appearance of some

bones.

The compact substance is so close in its texture, that the

naked eye can discover no interstices in it ; yet by the aid

of a microscope a great number of minute vascular canals

become perceptible. In the long bones, these canals are all

longitudinal, and maintain a communication laterally with

the great medullary canal, and externally with the vessels on

the surface of the bone.

The spongy or cellular part presents a multitude of spaces,

of various forms and size, all of which communicate with one

another, as may be proved by the following experiment : if

the end of a long bone, or the surface of a flat one, be per-

forated, and some mercury poured in, it will be found not

only to descend through the cells, but also to flow out through

the vascular foramina on the surface. The interior of flat and

short bones, then, does not differ so decidedly from that of

cylindrical ones, as would at first sight appear. Each pre-

sents a cavity, which, at least in the one towards its centre,

is a hollow tube, but in the other is divided, by a number of

intersecting laminae, into minute spaces communicating, freely

with one another.

Some peculiarities are observable in the arrangement of

the compact and cellular structure in the different classes of

bones. The body of long bones consists chiefly of compact
substance, but the inner side of the tube is rendered rough
by projecting filaments and lamellae; towards their extre-

mities, the compact substance is gradually reduced to a thin

lamella, or layer, encasing the bone, the interior of which
consists altogether of the cells communicating freely with the

central cavity.

The two surfaces of the broad and flat bones are compact
in their texture, the interval between them being made up of
areolar or spongy substance. This is usually called diploe.

In its original acceptation the term diploe {hirXoog dou-
ble) was applied to the two plates or tables of the cranial
bones, together with the intervening cellular structure; sub-
sequently it was restricted to the latter part alone ; but it is

now commonly extended to the loose tissue of all broad and
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flat bones. The internal table of the cranial bones is more
dense than the external, and from being also more thin and

brittle, it is called vitreous (tabula vitrea). The short bones

are made up for the most part of spongy substance, encased

by a thin lamella of compact tissue. These differences arise

altogether from the mode of aggregation and arrangement of

the osseous particles; for, on examination, the composition of

both is found to be the same, being made up of the same

elements, viz. a cellular base, in the areola? of which is

deposited a peculiar earthy salt.

These constituents may be separated, so that each may be

examined by itself. If a bone be macerated for some days in

a dilute acid, the saline, or inorganic part is removed, whilst

the organic remains ; the bone is thus rendered soft and

flexible, but retains its form, its weight being diminished in

proportion to the quantity of saline matter taken up by the

acid : when reduced to this state, it presents no appearance

of any particular arrangement of fibres, but by a continued

maceration in water, it may be resolved into layers, each of

which will be found to consist of a series of fibres aggregated

together. If the process be still continued, the fibres become

swollen and softened, and present an areolar texture, analo-

gous to that of cellular tissue in other parts of the body. This

then may be considered as forming the nidus for the deposi-

tion of that inorganic substance, on which the solidity and

firmness of bone depend. If a cylindrical bone be examined

in this way, its central portion is found to consist of several

laminae, super-imposed one on the other : the external one is

continuous throughout its whole extent, forming its general

envelope ; but those subjacent to it, as they pass from the

centre, become gradually thinner, and turn inwards towards

the axis of the bone, becoming continuous with the lamellae

which divide it into areolae or cells (cancelli, lattice-work).

In the flat and irregular bones, the compact structure which

encloses them externally sends off filaments and plates to

divide their interior into cells.

26. By long-continued boiling, as is well known, a large

part of the animal matter of bone is extracted, and a solution

obtained, which concretes on cooling into a gelatinous mass.

Aoain if a bone be exposed to heat so as to expel all the
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animal matter, it is rendered brittle and Light, but still retains

its form ; but if the heat be raised until the bone becomes

red, it undergoes a semi-fusion, as occurs in other earthy sub-

stances under the same circumstances. The analysis of bone

affords the following results.

According to Fourcroy on] Vauquelin.

Animal matter .... 51

Phosphate of lime 37.7

Carbonate of lime 10

Phosphate of magnesia 1.3

100

According to Berzehus.

Cartilage ..... 32.17

Blood-vessels .... . 1.13

Fluate of lime .... 2

Phosphate of lime . 51.04

Carbonate of lime 11.30

Phosphate of magnesia 1.10

Soda, muriate of soda, and water . 1.20

100

The general results of these analyses serve to show that the

fibrillar into which bone may be divided by maceration, con-

sist of a cellular tissue, containing in its areolae a quantity of

earthy salts.

Respecting its ultimate fibre, several fanciful notions have

been entertained by different persons. Thus, it was consi-

dered by some to consist of absorbent vessels, filled with phos-

phate of lime. Others thought it to be made up of lamella?

and fibres, between which was interposed an osseous juice, Sic.

Such gratuitous assumptions serve no other end than to lead

inquiry out of the true path, and to retard, instead of pro-

moting, the progress of useful knowledge.

Process of Ossification. — Of all the systems of organs, the

osseous is that which arrives latest at its full period of deve-

lopement, the progress of ossification not being fully com-
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pleted in the different parts of the skeleton until about the

sixteenth or eighteenth year; sometimes even still later.

From its first commencement to its final completion, the ossi-

fic process runs through three distinct states or conditions,

viz. the mucous, cartilaginous, and, finally, that of solid bone.

But though these succeed one another regularly, it would be

a mistake to suppose that the mucus becomes hardened into

cartilage, or the latter solidified into bone, by any process

similar to transformation ; the facts observed by no means

warrant such an inference. The change coincides with an

alteration in the mode of nutrition in the part, in consequence

of which bone is deposited in place of cartilage.

The embryo, at the earliest periods in which it has been

examined, presents no distinction of parts, all being equally

soft and homogeneous. So, at least, it has appeared to the

greater number of those who have investigated the subject.

Sir E. Home, however, states that several parts are dis-

tinguishable, even so early as the eighth day after conception.

Towards the fourth week, the consistence of the parts cor-

responding to the future skeleton is sufficiently increased to

admit of their being distinguishable from all others, and their

outline defined. The vessels, at this period, convey and

deposit gelatine, the basis of the cartilaginous state, which

appears to be completed about the eighth week ; for it is

about that period that the deposition of bone begins in some

places. The cartilages being temporary substitutes for bone,

differ from it in many respects. They present no appearance

of fibres or vessels, have no internal cavity or medullary

tissue ; they are solid and homogeneous in their whole extent,

but possess the outward form of bone, and are invested by a

fibrous envelope analogous to that of bone (perichondrium).

There is another peculiarity which deserves notice : all those

parts of the cartilage which are intended to be replaced by

flat bones, viz. of the skull, face, and pelvis, represent a con-

tinuous layer, without any perceptible boundary or distinc-

tion, and the fibrous envelope passes uninterruptedly over the

entire surface ; but the femur, tibia, clavicle, and humerus,

are quite distinct and accurately defined : the latter, it will

be recollected, are ultimately to be connected by ligaments,

and contribute to form the movable articulations ; the former
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still continue to be united by cartilage. About the eighth

week, the cartilage which, for a certain time, more or less

in different instances, occupies the place and performs the

functions of bone, becomes hollowed into irregular cavities,

and shortly afterwards into canals lined by vascular mem-

branes, and filled by a mucilaginous or viscid fluid; at this

period a red dot appears at some particular point, and ossifi-

cation immediately commences. The spot first ossified (punc-

tum ossijicatio/iis) is always situated within the substance of

the cartilage, never at its surface. Bichat was of opinion

that the vessels were not developed at this period ; that they

existed before, but circulated only white fluids, and then for

the first time began to admit red globules ; but, be that as it

may, the change is marked by the admission of blood into the

interior of the cartilage, and the deposition of calcareous mat-

ter, both appearing to be coincident. The cartilage appears

red and injected, where it is in close contact with the ossified

points ; more externally it is somewhat opaque, and marked

by grooves or canals ; in the next remove it retains its origi-

nal character, presenting, however, in a few points, some vas-

cular canals directed towards the centre of ossification. As
the process proceeds, the osseous point increases, as well by

additions externally, as by interstitial depositions; whilst the

cartilage, as it becomes excavated by canals and cavities

lined by vascular lamellae, diminishes gradually as the bone

increases, and finally disappears, being as it were supplanted.

This is to be considered as the general outline of the pro-

cess of ossification. The time of its commencement and com-
pletion varies considerably in different parts of the skeleton.

The bones first formed are those which enclose the central

organs of circulation, and of the nervous system, the vertebra?

and ribs being developed very early. The long bones, viz.

clavicle, femur, and tibia,* present along the centre of their

shaft a broad ring of bone at the earliest moment at which

their outline can be traced, constituting an exception to the

general principle, that bone is deposited in the first instance

in a bed of cartilage. The jaw-bones and clavicle are also

ossified at a very early period ; the sternum, pelvis, and
extremities, being later, which corresponds with the order of

* Ilowship, Med. Chir. Transactions.
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their appearance and the date of their growth in the animal

series. From the class of fishes, upwards, the clavicles and

maxillae are developed so rapidly as to be completed very

early; whilst the sternum, pelvis, and limbs, grow tardily, and

in many instances remain in a comparatively rudimentary state

through life.

In reasoning on the phenomena of ossification, too much
has been attributed to the periosteum : its importance and

utility cannot be questioned, when we consider how fre-

quently partial exfoliations, or even total necrosis of bones,

follow as a consequence of injuries of their fibrous invest-

ment. Some persons have, however, gone farther than this,

and have even contended that it is the periosteum which pro-

duces bone, as if the fibrous membrane acted as its secreting

organ ; but it may be said that it is its vessels which secrete,

and not the membrane. The vessels, however, belong to the

bone, not to the periosteum ; and moreover, the first ossific

deposits take place in the centre of cartilage, and therefore at

a distance from that membrane.

SEROUS MEMBRANE.

Serous tissue, or membrane, has several synonymes, viz.

tissu sereux, membrana serosa, pellucida.—The structures

included under this head are so named, because their surface

is constantly moistened by a thin, albuminous fluid resem-

bling the serum of blood; their form is that of a shut sac,

without inlet or other interruption to its continuity. (Sac-

culi occlusi, sacs sans ouverture.)— Each is a delicate mem-

brane, smooth and homogeneous in its structure, and so

thin as to be transparent, were it separated from the organs

or parts with which it is in contact. A membrane which, if

detached and distended would resemble a bladder or a balloon

(and such is the fact with regard to the serous membranes),

necessarily presents two surfaces. Of these the inner one is

perfectly smooth in its natural condition, and lubricated by a

fine halitus exhaled upon it, which is occasionally accumulated

and condensed into the fluid form. The external surface is

rendered rough and flocculent by a number of cellular fila-

ments, which pass off from it to the contiguous viscera, and

form the means of its connexion with them. In this class we

E
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find grouped together several structures which agree in pos-

sessing the conformation and character here indicated, and in

exhibiting, when diseased, nearly the same forms of organic

change, though no direct communication subsists between

them, and each of them is perfectly insulated from the others.

The arachnoid membrane, which invests the brain, lines its

cavities, and is, moreover, prolonged over the spinal cord,

belongs to the class of serous membranes; so do the two

pleura?, which invest the lungs, and the proper pericardium,

which encloses the heart ; likewise the peritonaeum, which is

reflected over the different viscera of the abdomen, and the

two processes which extend from it upon the testes (tunicas

vaginales). The membrane which lines the anterior chamber

of the eye and secretes the aqueous humour, is of the same

structure. The inner or lining coat of arteries and veins

presents several points of similitude to those here enumerated.

As serous membranes are thus placed within the great

cavities of the body, and as they line the inner surface of

their walls, and surround, at the same time, to a greater or

less extent, the contained parts, anatomists recognise in each

of them two portions,— one investing the viscera, the other

reflected upon the walls of the cavity. Thus, in the pericar-

dium, one part of it encloses the body of the heart, extends

for some way on the great vessels, and then passes off to line

the fibrous bag which retains that organ in its situation ; so

that it forms a single sac, one part of which is doubled within

the other. This is strictly true with regard to the pericar-

dium ; it is not less so in the case of the peritonaeum and

arachnoid membrane, though from their extent, and the great

complexity of their arrangement, it is not at first sight easily

perceived.* It is the investing part of serous membranes

which gives to different organs their shining appearance;

and as it is very thin, their colour, form, and even the minute

inequalities of their surface, are distinctly seen through it,

as we observe when examining the heart, brain, lungs, &c.

Though these structures appear destitute of fibres, or of any

assignable internal organization, (being what Haller con-

sidered them, merely condensed cellular tissue, tela ceUulosa

* For the description of these membranes, and of their various folds, see the

sections on Brain, Abdomen, Thorax.



SEROUS MEMBRANES. 51

utipata,) still, if any part of them be inflamed, vessels will

be traced into their tissue. It requires some care to deter-

mine this point with precision ; for the vessels which ramify

in the sub-serous cellular web will often appear to run in the

membrane itself, when in reality they are external to it.

Serous membranes allow a considerable degree of disten-

sion during life, as we see in cases of dropsy, and in the state

of pregnancy, also in hernia? ; and they retract slowly when
the distending cause is removed. They exhibit no animal

sensibility in their natural condition, but acute pain arises

when inflammation is excited. They confine to fixed posi-

tions some organs, for instance, the large intestine, the liver,

and stomach ; in others, as the small intestines, they facili-

tate movement by means of the smoothness of their surface

and the fluid which they secrete. By being reflected from

one viscus to another, they necessarily, in the intervening

spaces, form folds, in which the vessels are conveniently

lodged, and by which they are in a manner guided to the

organs which they supply. It must be evident that these

membranes cannot completely invest at every part any of the

organs with which they are in contact ; each of them will be

left uncovered at the points of reflection, and there the ves-

sels can enter them without piercing the membrane, or inter-

rupting its continuity. The folds or duplicatures of perito-

naeum, termed omenta, mesentery, meso-cola, afford illustra-

tions of what has been here stated. There is but one excep-

tion to the general principle above indicated, viz. that serous

membranes form shut sacs, without interruption to their con-

tinuity or external communication. It occurs at the free,

or, as it is technically called, " fimbriated," border of the

Fallopian tube in the female ; for there, the serous investing

layer is continuous with the mucous lining, and is neces-

sarily open, to give passage to the ovum.

Are serous membranes furnished with exhalent vessels to

pour out the fluid which moistens them, and with absorbents

to take up the surplus or residue of it ? The existence of such

vessels cannot be demonstrated ; it has been assumed, in order

to account for the effusion and absorption of fluids, which,

until lately, were conceived to be inexplicable on any other

hypothesis. It is now, however, clearly demonstrable, that

e 2
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fluids and gases can pass through organised membranes with-

out being conducted across them by vessels or pores. If a

piece of membrane, or, what will answer better, if the caecum

of a common fowl, containing a few drachms of milk, of a

solution of gum-arabic, or of common salt, be suspended in a

glass filled with water, it will be found that in a few hours

the water has entered the intestine, and ascended within its

cavity until it overflows at the top. But if the mode of expe-

rimenting be altered,— if, whilst the intestine is filled with

pure water, the fluid in which it is suspended be rendered

specifically heavier by the addition of any saline substance,

the direction of the current will be reversed ; it will flow out-

wards from the interior of the membrane. Thus, in the

former case, there is a passing into the interior of an organ-

ised structure, which M. Dutrochet calls endosmosis (sv§0£,

inward ;
aff^hog, effort) ; in the latter, the tendency is in the

opposite direction, therefore called exosmosis (&f>>, outward ;

coaf/jog). But though the stream seems thus to run altogether

from the rarer to the denser fluid, yet we find that a minor

current exists in the opposite direction. If a solution of

prussiate of potash be enclosed within the intestine, endos-

mosis takes place rapidly, and at the same time exosmosis

goes on, but in a slight degree, which may be proved by

adding a few drops of muriate of iron to the external fluid,

when it will be found to have received some of the salt of

potash. Gases also percolate membranes, and in a deter-

minate direction.* If a bottle, with a wide mouth, be filled

with carbonic acid, and closed at top with a layer of Indian

rubber, exosmosis will occur ; for the membrane will become
depressed into the glass, showing that the carbonic acid escapes

out of it, though it has to go contrary to its gravity. If the

experiment be reversed, by placing, under a receiver filled

with carbonic acid, a bottle containing atmospheric air,

closed in by a membrane, endosmosis will occur ; for the

cover becomes distended and elevated, showing that the car-

bonic acid has a tendency to pass in that direction in which
the atmospheric air is placed. Mere gravity or density

does not determine the direction of the current. The che-

mical composition of the substances employed appears to

* Faust and Mitchell. American Journal of Medical Sciences, No. 13.



S V N 0V I A I . M EM 15R A N E S

.

5:3

exert an influence on the result ; so also does the galvanic

agent.

Synovial membrane (membrana synovialis, tissu synovial).

—Under this head are included the lining membranes of all

the articulations in the body, together with a great number of

secreting sacs (bursa mucosa), which occur in various parts,

more particularly in those which are subject to motion and

pressure. The secretion poured out by both is quite the

same, though the names given to them would imply a dif-

ference ; and the purposes which they serve in the economy
are also the same, viz. that of facilitating motion, and pre-

venting the injurious effects of friction, by means of the fluid

which they secrete. Synovial membranes, like those of the

serous class, are shut sacs, without perforation or interrup-

tion of their continuity. They may be divided into two

groups—first, those which are enclosed within joints, and as

such are called articular ; second, those which are applied

round tendons, where they slide over projecting bony sur-

faces, or within sheaths ; from which circumstance they are

often named vaginal, or thecal, (0?i?c?i, a receptacle or sheath).

Each articular synovial membrane lines the fibrous struc-

tures which connect the component parts of the joint, and is

reflected over the smooth extremities of the bones. If a ten-

don passes across a joint, as that of the biceps muscle does in

the shoulder, or if a ligament lies within it, as we see in the

hip joint, it is enclosed within a tubular sheath derived from

the synovial membrane. Membranous processes and prolon-

gations are found in some joints, attached by one extremity,

the other being loose and floating. They consist of duplica-

tures of the synovial membrane enclosing some adipose tissue,

together with delicate vessels. These were at one time called

glands of Havers, after an anatomist of that name, who sup-

posed them to be of a glandular structure, and to secrete

synovia ; but this fluid is now known to be produced from

the whole surface, and not by any particular glands or folli-

cles. As to the properties of the tissue under consideration,

we find it to be, wherever it is situated, soft, thin, pale, and

semi-transparent, admitting of distension by the effusion of

fluid, as in hydrops articuli, and capable of a slow contrac-

tion when absorption takes place. It possesses little or no
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sensibility in its natural condition, but produces severe suffer-

ing when attacked by acute inflammation.

The vaginal synovial membranes are enclosed within the

sheaths of tendons, and necessarily assume the tubular form,

or, rather, each of them represents two tubes placed one

within the other, and continuous at their extremities ; of

these, that which is internal surrounds the tendon, whilst the

outer one lines the fibrous sheath which retains it in its

situation.

Bursa mucosa.—Those simple secreting structures ordina-

rily known as " Bursa? mucosae" may with more propriety be

called vesicular synovial sacs, a phrase which sufficiently ex-

presses their real character and form. They are very nume-

rous ; Monro described 140, and Rosenmiiller has since con-

siderably increased the list. We find a structure of this sort

(which may be considered as a provision to lessen the effects

of friction), where a bone moves over a ligament, as the acro-

mion does upon the capsule of the shoulder-joint ; where a

tendon slides upon a ligament, as that of the psoas and iliacus

does over the capsule of the hip ; where a bone freely moves

beneath the skin, as is the case with the patella ; or a pro-

minent process such as the great trochanter under a mus-

cle. The form and structure of bursa? may be distinctly

traced when distended with fluid, or by inflating them with

air. It may then be shown that the cavity of the sac, what-

ever its size may be, which is exceedingly variable in different

instances, is rounded, and that its area is crossed by several

partitions dividing it into cellules, none which however are

complete, as they all communicate freely. The wall of the

cavity is thin ; but of sufficient strength to prevent the diffu-

sion of its contents into the surrounding cellular tissue.

TEGUMENTARY MEMBRANE (EXTERNAL).

The tegumentary membranes, as their name implies, (te-

geret to cover,) encase the whole surface of the body, and are

also prolonged into its interior, so as to line all those cavities

and passages which are in contact with external agencies.
This gives rise to a very natural division of them into exter-
nal and internal, or, in other words, into skin and mucous
membrane.
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The skin (cutis, pellis, common integument, tissu dermoid,)

presents the same form and extent as the body which it

covers, and follows all its inequalities, whether they be eleva-

tions or depressions. It is a compound structure made up
of three layers, viz. corium, rete mucosum, and cuticle.

The corium (cutis vera, }>z^cc) forms the basis or princi-

pal part of the skin ; it is much thicker than the others, and

gives them support, as it is subjacent to them. By macera-

tion, its tissue becomes softened, and in a manner unravelled;

it will then appear to be made up of dense filaments, crossing

in various directions so as to enclose spaces or areolae. These

are of considerable size at the inner or attached surface of

the membrane, where granules of adeps project into them,

but gradually diminish towards the outer surface, where the

texture becomes so close and dense as to be considered by

some anatomists as a separate layer, which they have named
" textus papillaris." But though there are no adequate

grounds for such a subdivision, the term employed expresses

a fact which deserves attention, viz. that the surface is not

quite smooth or homogeneous, but is studded with a number

of minute projections called papillae. Each papilla appears

to consist of the soft and sentient extremity of a nerve, en-

closed within a delicate vascular plexus, possessing in some

degree the properties of erectile tissue. In certain parts,

more particularly round the various openings leading to in-

ternal cavities, such as the urinary and intestinal passages,

and the anterior nares, we find the orifices of minute follicles

or cryptae, from which exudes a thick unctuous matter, of a

peculiar odour. These are usually called " sebaceous" glands

or follicles ; they are very simple in their structure, as they

consist of a small sac, formed by a depression or dimple in

the corium, the depressed part becoming a secreting surface.

The corium possesses elasticity to a certain extent, for,

after distension, it retracts : cellular tissue is its basis, gelatine

its chief constituent, on which its tanning property depends
;

its colour is ordinarily a greyish white, but becomes a pale

red when its numerous vessels receive an additional supply

of blood.

The rete mucosum appears at first as a glairy exudation

between the corium and cuticle, adhering to both, particu-
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larly to the former. Malpighi (after whom it has been called

rete Malpighi) stated it to consist of soft fibres, so arranged

as to form a net-work. It is more and more distinct, in pro-

portion as the skin is of a darker hue, so that it is very

easily demonstrated in the dark races. When a blister has

been applied to the skin of a negro, if it be not very stimu-

lating, the cuticle alone will be raised in about twelve hours.

After this is detached, the exposed surface appears covered

with a dark coating. But if the blister has been very active,

another layer, of a dark colour, comes away with it. This

is the rete mucosum, which gives to the different races of

mankind their various shades of colour ; for the other two

layers of the tegument are pale and colourless, as we see

when their separation is effected by maceration after death,

or by vesicating the living surface. The nature of the stra-

tum which is thus found interposed between corium and

cuticle is not yet determined. Nerves cannot be traced into

it, nor has any process of injection shown vessels within it.

It appears to be a semi-fluid deposit or secretion— not an

organised substance : some persons, however, consider it to

be a partially organised cellular tissue, containing in its

areolae a dark substance resembling the pigmentum nigrum

of the eye ; others, as Gautier and Dutrochef, go so far as to

resolve it into four layers placed one over the other. In the

white races the rete not only loses all colour, but becomes so

thin, that it is difficult to demonstrate it ; indeed, some emi-

nent anatomists, Bichat, Chaussier, and Dr. Gordon, from

these circumstances, denied its existence altogether. But we
generally find, on attentive examination, a viscid, semi-fluid

stratum occupying the situation of the rete, which, however,

is pale and inorganic, and, most probably, a secretion pro-

duced by the vascular surface of the cutis.

The cuticle (cuticula, epidermis, scarf-skin) is the outer

layer of the skin. Though very thin in most parts, it be-

comes thick and indurated in the soles of the feet, or wher-

ever it is habitually subjected to pressure. Its inner surface

is smooth and uniform, being connected with the rete muco-
sum and corium by delicate filaments, but can be readily

separated from them by decoction or maceration : the other

surface presents, in some places, a number of waving eccen-
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trie lines, which make it appear, when examined with a glass,

rugged and uneven. This observation seems to have led to

an opinion entertained by some anatomists, namely, that the

cuticle consists of scales, or lamellae, disposed like those of

fishes, or imbricated. But there is no evidence of any such

arrangement on the attached surface of the membrane, which,

on the contrary, is smooth and uniform ; and were the cuticle

so constituted, it could not contain fluids effused beneath it

after vesication has taken place ; for the slightest distension,

by separating the imbricated lamellae, would leave linear

openings all over its surface for the escape of the fluid. It

appears, then, to be a homogeneous lamella, destitute of ves-

sels or nerves, and deposited upon the skin as an insensible

investment. It may be likened to a dry varnish, which pro-

tects the sentient surface of the cutis from irritation : more-

over, it lessens evaporation, and serves as a security against

the absorption of injurious substances.

To the skin are attached, as appendages, the hairs and

nails. Hairs (crines, pili) are slender, conical, horny fila-

ments, which in many animals cover nearly the whole body ;

but in man are principally developed upon the scalp, pubes,

and chin. Each hair consists of a stem and a root. The
former is free and unattached, of a different colour in different

individuals, and tapering towards its summit, which is usually

split, or subdivided into filaments ; the latter is destitute of

colour, and gradually widens or spreads out, so as to become

hollow and trumpet-shaped, at the same time that it loses its

firm, horny texture, becoming softened and gelatinous at its

margin. If a large hair be plucked out, a minute follicle

will be found in the skin, not a perforation of it, but rather

an impression sunk into it. At the bottom of this tubular

follicle is a minute conical elevation, called the papilla, into

which nervous filaments, with blood vessels, have been traced.

The root of the hair is received into the tubular depression

in the skin, and implanted upon the papilla. But these are

not the only means by which it is fixed in its situation : the

cuticle dips into the orifice of the follicle for a little way, and

so comes into contact with the surface of the hair, on which

it is reflected and prolonged, so as to become in a manner

identified with its structure.
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The nails (ungues) are horny lamellae, or scales, placed

at the extremities of the fingers and toes, on their dorsal

surface. The root of the nail, which is about one-fifth of its

length, is thin and white, dentated at its margin, and re-

ceived into a groove, or sulcus, in the corium ; its external

surface is convex, and marked by some slight longitudinal

lines running from behind forwards. At the posterior, or

attached extremity, a small portion will be observed, differ-

ing in colour from the rest, and usually called " lunula,''
1

from its form : the free extremity of a nail is its thickest part,

and projects for some way beyond the end of the finger.

The mode of connexion established between the nail and the

tegument is as follows:—The subjacent part of the corium,

thick and red, is surmounted by a number of papillae, placed

in linear series on every part of it, except that beneath the

lunula. The under surface of the nail is at the same time

soft, and marked by narrow grooves intended to lodge the

papilla? just noticed, and to become intimately connected

with them : again, its posterior extremity is received into a

sulcus in the corium, which at this point is stripped of its

epidermis; but the latter, at the root of the nail, dips into

the sulcus and becomes reflected on its upper surface, form-

ing a smooth, superficial lamella upon it. At the free extre-

mity of the nail the epidermis, after covering the end of the

finger, is reflected on its under surface, becoming identified

with it. Finally, the disposition of the epidermis along the

sides resembles, for a short way, that which takes place at

the root ; but further forwards it is reflected in the way that

obtains at the free border of the nail.

TEGUMENTARY MEMBRANE (INTERNAL).

The internal tegument, or mucous membrane, is differently

named by writers, tissu muqueux, Bichat ; membrana mu-
cosa, villosa, mucipara.—The tegumentary membrane, as has

been above stated, is not confined to the external parts of

the body ; it is prolonged into their interior, where it serves

a corresponding purpose; but in this situation it presents

some important, modifications in its characters; and, from
the nature of the fluid which covers and moistens it, receives

the name of " mucous membrane.?' From the lips and nares,
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it extends along the whole length of the alimentary canal, as

well as into the different follicles and excretory ducts which

open into it. The larynx, trachea, bronchi, and air-cells

of the lungs, are lined in the same way by a mucous mem-
brane; and, as the whole forms a continuous surface, it has

been named by Bichat, the " gastro-pulmonary mucous mem-
brane.'''' A similar mucous surface may be traced from the

orifice of the meatus urinarius, along the urethra, bladder,

and ureters, to their termination in the calyces of the kid-

ney ; also into the vasa deferentia, from which it is probably

continued into the tubular structure of the testes in males.

In the female, it is prolonged from the vagina into the

uterus, and thence into the Fallopian tubes to their termina-

tion. This continuous tube forms the " genito-urinary mu-

cous membrane.'
1 ''

Between the two great divisions of the internal tegument

here pointed out, no organic connexion or communication

exists. The general form of each may be said to be that

of a canal, or tube, of considerable extent, but presenting

numerous contractions and dilatations, corresponding with

those of the hollow organs which they line. Their external

surface is rough and flocculent; for it is attached by cellu-

lar tissue (sub-mucous) to the contiguous textures. The
strength and closeness of its adherence varies in different

parts of its extent. In the stomach it is easily separated

;

from the pylorus to the ilio-cascal valve it gradually becomes

more firmly attached, at the valve itself it is less so ; but in

the large intestine it is again very closely adherent, and so

continues to the rectum, near the extremity of which it is

comparatively loose. The thickness of the membrane also

varies; it is greatest in the stomach and duodenum, and

thence diminishes gradually towards the lower part of the

small intestine ; at the ilio-caecal valve it increases somewhat

;

it becomes thinner again along the large intestine (being

about half as thick as in the stomach); but it increases per-

ceptibly towards the extremity of the rectum. Its firmness

and power of resistance are greatest in the stomach and duo-

denum, which seems to depend on its greater thickness in

these parts.

The colour of the mucous membrane varies in different
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parts of its extent ; to which circumstance, in a great degree,

is owing the discrepancy we find amongst writers upon this

point. Beclard says it is white, with a reddish tinge ; Boyer,

that it is yellowish grey, becoming red in the stomach, and

reddish in the intestine ; Gavard states it to be greyish, with

an inclination to red. These statements are too general

;

for we find that the colour of the membrane is influenced by

the age of the individual, by the circumstances which pre-

ceded his death, the condition of the thoracic viscera, by the

time which has elapsed between death and the performance

of the examination, and by the position in which the body

has been laid. Hence arises the necessity of distinguishing

that which is inherent in the membrane, from what is extra-

neous to it. For this purpose, a small piece must be care-

fully dissected off, and held up to the light ; it will be found

homogeneous, translucent, and of a pale white colour, or

greyish, with a delicate rosy tinge. This is the healthy

colour and condition of the membrane, when examined by

itself after death ; and if we inspect the intestine in a subject

that has died without disease or disturbance of the abdomi-

nal viscera, we perceive, from the outside, some branching

vessels creeping beneath the peritonaeum, in a direction from

the attached to the free border of the tube : a similar appear-

ance will present itself from within ; the vessels lying in the

submucous cellular tissue. During life, these being necessa-

rily more or less distended with blood, impart a tinge to the

surrounding textures; and so the mucous membrane is ren-

dered of a delicate rosy red, varying in degree according to

the quantity of fluids circulating in a given part at any par-

ticular time. Hence it deepens in the stomach during the

digestive process, and this deeper tinge creeps along the in-

testine as the alimentary mass passes from stage to stage

during its progress; for the afflux of blood thus determined

now to one point, now to another, carries with it the colour

by a sort of derivation.

Plica, or ruga.—The inner surface of the mucous mem-
brane presents several inequalities (elevations and depres-
sions), which deserve notice. In the stomach and in the

bladder, when cut open, we observe numerous small ridges

running in various directions, giving it an areolar aspect :
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these are termed rugae ; but they are not permanent, they

arise from a contraction of the muscular fibres, and conse-

quently disappear when the viscus is distended. In the oeso-

phagus similar folds exist, but all running longitudinally.

Valvules conniventes.— In the small intestine we find

folds which are permanent in their existence and fixed in

their direction, showing that they depend, not on the con-

traction of the muscular coat, but on the special conforma-

tion of the mucous membrane itself. These are termed val-

vule conniventes, and are formed of duplicatures, or narrow

plaits of the membrane placed transversely with regard to

the axis of the canal, and projecting into its interior. None
of these extend round the whole circle— few reach farther

than one third of its circumference. Some depart a little

from the transverse direction, becoming rather oblique, and

a few, of minute size, may be observed to run longitudinally,

intersecting the spaces enclosed by those which are larger.

When the membrane is detached, and stretched a little, the

valves are unfolded and disappear, as the submucous cellular

tissue which connects them is torn asunder. The point at

which the valvulas commence is at about an inch below the

pylorus, where they are rather small and but slightly pro-

jecting; but they gradually increase in size and breadth

from thence down to the middle of the jejunum, where they

project inwards about two lines; but they gradually diminish

along the ilium, and cease at its lower end, a few oblique or

longitudinal lines alone remaining. The term " plica" would

better express the character and mode of formation of these

projections than " valvula for they are merely folds of the

membrane, which enlarge the extent of surface by which it

comes into contact with the alimentary mass, and increase its

absorbing power. The true valves are the ilio-caecal and the

pylorus; for they are contractile (muscular fibre entering

into their composition), and exercise an influence on the

course of the aliments. The term " valve" is also applied to

three or four projecting and permanent ridges which exist in

the interior of the rectum.* We shall recur to these when

treating of the pelvic viscera.

* Observations on the Mucous Membrane of the Rectum, by Dr. Houston, Dub-

lin Hospital Reports, vol. v.
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Villi.—All the elevations hitherto noticed are readily per-

ceived, even on a cursory inspection ; there are others which

require a little more attention in order to be distinctly seen.

If the mucous surface be held up to the light, or allowed to

float in water, it will be found covered with a vast number of

minute downy processes, giving it a flocculent appearance.

Some persons have likened this to the pile, or soft surface, of

velvet ; and hence arose the term " villi," by which the projec-

tions are known. Their intimate structure has been made the

subject of much minute examination, and of not a little con-

troversy ; perhaps arising from the opinion, so very generally

entertained, that absorption of chyle was effected by the ca-

pillary attraction of lacteal vessels, and that the open mouths

of these must be placed in the villi. Lieberkuhn concluded,

from his microscopical researches, that each villus consists of

a capillary lacteal vessel, and a nerve with a delicate vascular

plexus spread upon the lacteal, which becomes expanded into

an ampulla immediately after its origin, in the form of a

minute pore. Sheldon, Cruickshank, and Hewson, admit

generally the existence of a lacteal with vessels and nerves in

each villus ; but deny the existence of any expansion or am:

pulla in its interior. We cannot feel surprised at any dif-

ference of opinion which may exist concerning the intimate

structure of such minute objects, when we find that their

outward form is said by some to be round, by others to be

conical ; whilst a third likens it to a mushroom with a stalk

and pileus. All agreed in admitting an absorbing orifice at

the extremity of each villus, whatever discrepancy may have

existed upon other points. Beclard, however, after repeat-

ing the observations previously made by others, found that

these projections are neither conical, tubular, nor expanded
at the summit ; but that they appear as so many plates, folia

or leaflets, set closely together, and forming a tufted pile.

This is the true account of the matter : most of the ante-

cedent observations bear evidence of being undertaken and
conducted under the influence of a preconceived opinion as to

the mechanism of absorption. There no longer remains any
necessity for admitting the existence of pores, ampullae, or
capillary attraction, in order to account for the phenomena.
Membranes we know to be permeable by fluids, and in a
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determinate direction; it matters little, then, whether, with

Majendie and Fodera, we adopt the term imbibition to ex-

press the fact ; or, with Dutrochet, name it endosmosis.

Mucous Follicles.—Along the alimentary canal we find,

in various parts, minute orifices leading into small follicles,

or shut sacs, which appear to be merely depressions into, or

inversions of, the mucous membrane. They are embedded in

the submucous cellular tissue, and can therefore be readily

seen upon the external or attached surface of the mucous
lining, if it be carefully dissected away. Their capacity is

generally small ; in some parts they are simple in their

structure, detached, and scattered, as we see in the stomach

and duodenum, where they are named glandulse Brunneri.

Towards the lower part of the ilium, and even higher up
along the jejunum, they are clustered together into spots

(glandulae aggregatae, glandulae Peyeri). In some situations,

several follicles open into a common dilated orifice, as into the

lacunas of the urethra and rectum, or into the foramen caecum

at the back of the tongue : finally, several follicles, by being

united into bundles of various forms, constitute a compound

secreting organ, with ramified ducts or lacunae, as we see

exemplified in the tonsils, the prostate and Cowper's glands.

All these structures come under the general head " mucous

follicles,
11

for they have been supposed to secrete the fluid

which moistens the surfaces upon which they open. But it is

more probable that mucus, like synovia and the serous hali-

tus, is produced by every part of the membrane, and that the

follicles elaborate each a distinct product. The secretion of

the prostate gland appears to differ as much from that of the

tonsils, as the cerumen of the ear does from the sebaceous

matter exuded upon the glans penis, or clitoris.

The structure of the internal tegumentary membrane re-

sembles that of the external or true skin, so far as that it

consists of a corium or dermis, and an epidermis, which is

here called epithelium (so*/, upon ; OnM> a nipple or papilla)

;

for when traced inwards from the margin of the lips, it is

found to cover the papillae on the surface of the tongue. A
rete mucosum cannot be demonstrated in any part of it.

The corium is soft, cellular, and spongy, varying in thick-

ness and density in different parts, as we have already stated.
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The epidermis is prolonged upon its surface for some way,

and may be traced as far as the union of the oesophagus with

the stomach. The vagina also is similarly coated as far as

the neck of the uterus ; but the deeper-seated parts appear

to be protected, not by an insensible epidermis, but by the

mucous secretion poured out on the surface.

THE VASCULAR SYSTEM.

27. The vascular system (systerna vasorum) is made up of

a multitude of membranous tubes (vessels) ; some of which

convey to the different organs and structures of the body the

fluids destined for the maintenance of their functions and

growth, whilst others receive from these different parts the

effete fluid, and carry it back to the point from which it had

set out. As the fluids, in a great number of animals, are

thus made to flow, as it were, in a circle, the vessels which

direct their course are called circulating, and the whole pro-

cess, circulation.

The vessels are divided into three sorts ; two of which, the

arteries and veins, contain blood (though of a different quality

in each) ; the third, the lymphatics, are filled partly with

chyle, the product of digestion, and partly with lymph, the

residue of nutrition. As the lymphatics terminate in the

veins, and pour their contents into them, they may be con-

sidered as tributaries to the venous system. The blood,

brought back by the veins to the heart, is conveyed onwards
from it, by the pulmonary artery, to the lungs, from which
it is returned to the heart again, to be propelled through the

aorta into the system at large. Two streams may thus be
said to begin and to terminate at the heart : one flowing from
it to the lungs by the pulmonary artery, and returning by the

pulmonary veins; the other extending through the whole
body, and returning by the vena? cava?. The former has
been termed, from its shorter course, the lesser circle, and
from its destination, the pulmonary circle ; the latter is, with
equal propriety, called the greater or aortic circle, and not
unfrequently the systemic, from its connexion with the system
at large. Though some of the older anatomists had con-
ceived sufficiently correct notions of the course of the blood
in some parts of the system, yet none of them were able to
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combine these together, so as to form a connected whole

;

that was reserved for Harvey, who, about the year 1619,

first described the true course of the blood in the different

orders of vessels, and demonstrated the correctness of his

opinions by a complete series of proofs and experiments.

The division of the circulation into the greater and the

lesser, or the pulmonary and systemic, as established by
Harvey, continued to be universally received, until Bichat

(not by any means with a view to question its correctness or

truth) adopted another, on physiological grounds. The
blood in the branches and trunks of the venae cava?, in the

right side of the heart and pulmonary artery, being of a

reddish-brown colour {venous), whilst that in the pulmonary

veins, in the left side of the heart, and likewise in the aorta

and its ramifications, is red (arterial), suggested to the mind

of this great physiologist a corresponding division of the cir-

culation into that of the red and that of the dark blood. Ac-

cording to Harvey, the heart, placed at the commencement of

each circle, receives the blood, and propels it forwards, to de-

scribe the greater and the lesser course. According to Bichat,

the heart must be conceived to be situated at a point inter-

mediate between the origin and termination of each system ;

of which one (the dark-blooded) begins in the general capil-

lary vessels of the body, and terminates in the capillaries of

the lungs ; whilst the red-blooded commences in the latter

vessels, and ends in the capillaries diffused throughout the

body. In this view of the subject, the actions of the lungs,

and those going on in the body generally, may be considered

as maintaining a constant antagonism, the one purifying and

restoring the blood which becomes vitiated in the other.

Taking the heart as the centre of each circle, or the point

from which each current starts, and to which it returns, we

see the tubes which contain the blood commencing by two

trunks, the aorta and the pulmonary artery : the former gives

off branches, which divide and subdivide, until they become

reduced to the minutest capillary tubes in the intimate texture

of organs ; the latter ramifies in the same way in the lungs.

Thus there are two arterial trees, whose trunks arise from

the heart ; the branches of the one being intended to diffuse

the materials of growth and nutrition through the body at

F
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large, whilst those of the other convey the exhausted and

effete blood to the lungs, to be there renovated.

The modes in which arterial trunks branch off, and divide

from stage to stage, are various : in the limbs, the branches

generally form acute angles with the main artery ; within the

body, we observe the aorta bifurcate into the common iliacs,

and each of these into the two vessels of the same name (inter-

nal and external) ; the renal and lumbar arteries form right

angles with the parent vessel ; but the superior intercostals

issue at obtuse angles. No assignable or fixed proportion

seems to exist between the size of the vessel and its branches ;

from the aorta itself arise the spermatic arteries, which are

exceedingly small, and the renal and carotid, which are very

large ; and between these extremes we see offsets of every

variety of calibre. Where, however, a bifurcation occurs, the

capacities of the two branches are always greater than of the

vessel from which they proceed ; so that the stream of blood,

in proportion as it is subdivided, becomes also more diffused,

as it flows from a narrower into a wider channel. This was

made a subject of particular consideration by those physiolo-

gists who, soon after Harvey's time, sought to follow up his

views of the mechanism of the circulation. Adopting the

opinion which he had taught, that the heart was the sole agent

in propelling the blood, it became interesting to ascertain the

impediments and resistance which it has to overcome. With
this view they examined— the angles formed by the branches

at their points of origin,— the number of divisions and sub-

divisions which took place down to their termination in the

veins,— the proportions subsisting between the calibre of the

minor currents, as compared with those from which they pro-

ceed,— and, finally, the friction of the blood against the sides

of the vessels having been taken into account, the calculations,

to determine the question proposed, were carried on with all

the precision which mathematical formulae could give them.

From such data, Borelli inferred the heart's force to be equal
to 135,000 pounds, whilst Keill reduced it to five ounces.*

The modes of communication between vessels are various

;

sometimes two of them, from points more or less distant, con-
verge, and meet, forming an arch by their junction, from

* Essay on several parts of the Animal Economy, pp. 80— 87.
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which issue small ramusculi to the surrounding parts: we
observe this along the intestinal canal, and about some of the

joints. Very commonly arterial branches are connected only

at their ultimate terminations ; and under ordinary circum-

stances neither can be said to receive blood from the other,

both being merely a means of supply to the parts to which

they run ; but if the direct flow in one be cut off', then it will

become filled from the other, the current being in the opposite

direction to what it was originally, viz. from the branches

into the trunk. Another mode of junction is by a short canal

extended between two parallel arteries, as in the case of the

anterior cerebral arteries ; or two of equal size join at an acute

angle, and give rise to a third, as do the vertebrals to form the

basilar artery. These different communications are called

anastomoses {avu<rro(jboco, to make an aperture, or communicate;

ava, <rraj(/jcc, a mouth) or inosculations, which, literally, mean

the same thing ; yet in their technical application a difference

is maintained between them ; the latter being used where the

union is free and open, the vessels themselves joining so that

it becomes difficult to say at what point their opposing cur-

rents meet, as is exemplified in the colic, epiploic, and coron-

ary arteries ; the former is generally employed when speak-

ing of cases in which the minute branches communicate.

When organs receive the materials of their growth and nutri-

tion from two or more sources, the supply is less liable to

disturbance or interruption than it otherwise would be; and

should an obstruction happen to occur, or be placed design-

edly upon the current from one quarter, the deficiency will be

made up by the others. It is by these means that the circu-

lation is adequately carried on in a limb after the main artery

has been tied ; the blood is directed into a new or devious

route, finding its way through the anastomoses existing be-

tween smaller vessels, and so what is termed " a collateral

circulation" is established.

The veins, like arteries, present a ramified appearance

;

but as the blood flows in them from their extreme branches

(which are continuous with those of the arteries) towards

the main trunk (vena cava), which opens into the heart,

and as the diameter of that vessel is considerably less than

the sum of the diameters of the veins which pour their

f 2
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contents into it, the motion of the current within them in-

creases from stage to stage of its progress, because it is made

to run from a wider into a narrower channel. The venous

system, then, considered as a whole, seems to have been

constructed on a hydraulic principle, which materially in-

fluences the passage of the blood it contains. It presents,

on a general view, a series of cylindrical tubes, commencing

in the interior of the different organs of the body, as well as

in their remote or peripheral extremities. These, in the first

instance, are so minute as to elude vision ; but they gradually

increase in size and diminish in number, forming successively

vessels larger and larger, until finally all terminate in a large

trunk. Though the calibre of any given vessel in the series

is larger than that of either of the branches which open into

it, yet its diameter is less than the sum of their diameters

taken together ; whence it follows, that the diameter of the

common trunk is less than the sum of the diameters of the

smaller vessels whose contents it receives. Now, when a

current flows from a wider into a narrower bed (its level

remaining unaltered), it necessarily becomes more rapid as it

advances; and, by an extension of the same principle, when

a number of tributary streams open into a channel whose

width is less than that of these currents taken together, a

certain impetus is given by the mere fact of such an arrange-

ment, which materially aids any other collateral means that

may have been devised for expediting its progress.

When describing the veins, it is not by any means neces-

sary to enter into such details as are required when treating

of arteries. They, for the most part, follow the course of the

arteries, and therefore maintain the same relation to conti-

guous parts ; but some lie beneath the tegument, particularly

in the limbs and neck, being quite superficial. They are

more capacious than arteries, and also more numerous, at

least in the extremities, where two veins generally accom-
pany each artery ; but in the kidney, digestive canal, and
testes, the number is equal ; and in the umbilical cord there
are two arteries and one vein. Abundant provision is esta-

blished throughout for a free communication between the
venous branches,— between the superficial and deep-seated
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sets at different points, and between the trunks, constituting

so many various forms of anastomosis.

There is a part of the venous system so peculiarly dis-

posed, as to form a sort of diverticulum out of the general

current, viz. the vena portarum in the liver. It receives the

residual blood from the digestive organs, by veins which unite

and become continuous with the vessel just named; which,

as it enters the liver, spreads out and ramifies within it,

somewhat as arteries do. Here are two venous trees (to use

a common illustration), with their trunks united to form the

vena portarum ; the branches of the lower one being diffus-

ed amongst the intestines and stomach ; whilst those of the

upper are lodged within the liver.

Having reviewed the circulating apparatus thus generally,

it becomes necessary to notice the peculiarities of each of the

three sets of vessels which compose it : as they exhibit not a

few striking points of difference, more especially in structure

and properties.

ARTERIES.

28. Artery, arterial tissue, arteria. — The term " artery,"

in its original acceptation, meant a tube containing air, (a?7fj

air; rrjgzoo, to contain), or some subtile agent, whether called

archseus or vital spirits. It was at one time supposed that

veins alone carried blood, as they were observed at all times

to contain it, in the dead as well as the living ; but as arteries

were always found empty after death, they were imagined to

be the conductors during life of something more refined and

ethereal. Though this hypothesis has been long forgotten,

the term to which it gave rise is retained even now, notwith-

standing that centuries have elapsed since a very different

doctrine has been completely established. Arteries are usually

deep-seated, their form tubular, and each, if viewed from its

commencement to its termination, will be found not to taper

gradually, but from stage to stage to present a series of

cylinders, increasing in number as they decrease in size ; for

a portion included between any two branches, whether it be

one inch or three in length, retains its diameter throughout.

The outer surface of each arterial tube is connected with
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the surrounding structures by cellular tissue and by vessels

and nerves : these are derived from some of the contiguous

small branches, and are termed vasa vasorum, because they

circulate in the coats of the vessels, at least in the two exte-

rior, not being traced into the inner one. Nerves also ramify

upon and within their structure to the same extent ;
being

derived, whilst in the cavities, from the sympathetic system,

and in the limbs from the cerebro-spinal system. In many

parts, as in the neck and extremities, the cellular structure

becomes condensed, and forms a cylindrical investment (call-

ed " a sheath
11

) for it : which, however, is not a part of its

proper structure, as the connexion between them is very

slight.

An artery is a cylindrical and highly elastic tube, composed

of three coats or tunics, placed one within the other. The
exter nal coat is formed of cellular tissue, into which it may
be reduced by maceration ; its texture is closer where it is

in contact with the middle coat, than externally where it

is somewhat loose and flocculent : it admits of considerable

extension, and can retract when the distending cause is re-

moved ; and is so tough, as not to be divided by a hard

ligature placed on the vessel, and so firm, as alone to resist

the impulse of the current when the other coats are divided

or torn.

The internal coat not only lines the arteries, but is con-

tinued into the ventricles of the heart ; hence it is sometimes
called the common membrane ; and as it is smooth, and
moistened by a fine halitus, which appears to be poured
out upon its surface, it is by some considered analogous to

serous membranes, and named accordingly. It is thin, ho-
mogeneous, and transparent, and so fragile as to be easily

torn. Its inner surface is at all times in contact with the
blood, the outer being in close union with the middle coat.

At the ventricular openings it forms three folds, whose base,
or line of attachment, which is convex, corresponds with the
point of junction between the arteries and the ventricle;
whilst their free and slightly concave border projects upward
into the vessels, one surface looking towards its axis, the
other resting against its side in the relaxed condition ; but
when distended with blood, they bulge or project downwards
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and forwards, so as to become convex when viewed from the

ventricle, and concave from the artery. Each valvular fold

thus disposed encloses a minute stratum of cellular tissue as

its bond of union, and is bound down to the middle coat at

the margin of one of the convex processes which it presents

at its commencement : in the free margin of each is a small

granule, called " corpus aurantii'" or " sesamoideum."" Such

are the sigmoid or semilunar valves, which prevent the reflux

of the blood from the arteries back into the ventricles.

The middle coat (called also fibrous, muscular, elastic) is

that on which the most striking peculiarities of arteries de-

pend. At its commencement it presents, in both vessels,

(aorta and pulmonary artery, not a straight border, but ra-

ther one which is scolloped by three notches into three pro-

cesses, which pass down to the margin of the ventricle, but

are not identified even by their tips with the fleshy fibres. It

consists of pale, straw-coloured fibres, coiled obliquely round

the circumference of the vessels, but none of them forming a

complete circle. If an artery be stretched transversely, it

will recoil and resume its original diameter ; if elongated,

it will retract. These are direct proofs of elasticity. When
an artery no longer carries blood, as, for instance, when a

ligature has been applied upon it, the part beyond the liga-

ture will contract, its tube will become obliterated, and

finally, by an alteration in its mode of nutrition, will dege-

nerate into a mere fibrous cord. This indicates a contractile

power different from that resiliency which characterises struc-

tures simply elastic, and has been termed contractility of

tissue, to denote that it is in some sort a vital property. The

coats of arteries resist the effects of maceration for a consider-

able time, and yield on decoction but little gelatine, and no

fibrine : hence the structure of their middle coat has been

assimilated to that peculiar substance called " tissu jaune"

—

" elastique," which forms the ligamenta subflava of the ver-

tebras, and the cervical ligaments in the lower animals. These

physical and chemical properties constitute a marked line

of distinction between the middle coat of arteries and mus-

cle ; but in some particulars, more especially in its vital

properties, it manifests several points of resemblance to the

muscular structure, so that it seems to constitute an inter-
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mediate link between it and the fibrous or fibro-cellular

tissues.

That property of arteries which is here indicated, and

which enables them to contract towards their centre, without

having been previously distended, has been the subject of

many controversies amongst physiologists. It has been va-

riously denominated, by different persons,— tonicity, vital

force, contractility, &c. The whole controversy may be re-

duced to this— are all the phenomena of extension and con-

traction that are presented by arteries attributable solely to

their elasticity ? Haller, Bichat, and Majendie, have taken

the affirmative side of the question ; Hunter, Soemmering,

Thomson, and Home, the opposite. A decided difference of

opinion between such high authorities affords abundant evi-

dence of the difficulty of the subject, particularly when we

consider the great attention which they have severally paid

to it, and the many experiments which they performed with

a view to arrive at some satisfactory conclusion. Bichats

arguments against the irritability of arteries are as follow :
—

1. Mechanical or chemical irritants applied to their external

or internal surface, determine no contraction in them
;
nor,

when divided longitudinally, do the edges of the incision be-

come everted, as occurs in the intestines, or other irritable

tubes. 2. When sep£irated from the body they manifest no

signs of contractility : if the finger be introduced into a ves-

sel, it is not compressed. Galvanism produces no contrac-

tion ; and if any is caused by the application of an acid, it is

attributable rather to its chemical action on their coats than

to any vital power in them. " The arteries," says Majendie,*
" nowhere present any indication of irritability ; they remain

immovable under the action of sharp instruments, of caustics,

and of the galvanic current.'
1

These results are not by any means conformable with

those obtained by other physiologists. Dr. Thomsonf «« suc-

ceeded in producing complete contraction, by irritating, for

some time, though gently, with the point of a needle, the
small arteries in the web of a frog's foot.

11 The same effect

was also produced by weak volatile alkali ; but when a satu-
rated solution of common salt was applied with the point of

* Physiology, p. 415. f Lectures on Inflammation, p. 85.
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a hair pencil, " the arteries, instead of being contracted, as

they had so uniformly been by the application of ammonia,

were actually and sensibly dilated.
1'* Again :

" when the

capillaries are stimulated by the direct rays of the sun, by the

application of gentle friction, or of spirits of wine, the velocity

of the blood in them is immediately increased."-]- The appli-

cation of electricity has determined marked contractions in

arteries, as has been observed by two Italian physiologists,

Giulio and Rossi ; and Sir E. Home succeeded in producing

the same effect by irritating a neighbouring nerve. These

direct proofs of the irritability of arteries derive additional

support from several pathological facts. " The increased

pulsation of the larger vessels supplying an inflamed part,

sufficiently evinces their increased action/
1

! Thus, if paro-

nychia occur in one of the fingers, the corresponding radial

artery will pulsate more strongly than that of the opposite

hand. In cases of hemiplegia the force is considerably dimi-

nished at the affected side, though it remains quite natural

at the other ; a proof that the arteries possess a power in-

dependent of the heart, and which is attributable to their

irritability. The degree in which these two properties of

arteries, elasticity and irritability, are manifested, differs ac-

cording to the size of the vessels ; the larger are more elastic,

the smaller more irritable ; and this latter property is more

or less subjected to nervous influence.

The experiments of Dr. Thomson, above cited, cannot be

considered as conclusive evidence that arteries are really

irritable, at least in that sense in which muscles are known

to be so. Even were it established that the capillaries are

contractile on the application of stimuli, it would not follow

that the arterial tubes which extend from the heart to these,

are irritable or muscular. Pain is necessarily produced by

irritating substances ;
pain and fear soon influence the cir-

culation ; the former will at first quicken it ; the latter, from

its depressing effect, will soon diminish its rapidity. Be-

sides, it may be objected to all chemical agents, that they

must act on the delicate tissues in which the vessels are

enclosed, and upon their coats, if not upon their contents.

* Eod. loco. t Wilson Philip on the Vital Functions, p. 285.

f Thomson, loc. cit.
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Whatever differences of opinion may exist on this much-

litigated subject, few will deny that arteries assist, in some

degree, in carrying on the circulation ; for we know that they

appear before the heart in the human embryo ; and in several

of the lower animals, in which there is no heart, the vessels

alone propel the fluids. In fishes there is no systemic ven-

tricle ; in reptiles the arteries contract and propel the blood

after the heart has been removed ; and even in warm-blooded

animals the blood has been observed moving freely in the

capillaries, after all connexion with the heart had been cut off

by a ligature on the aorta.* The circulation goes on in ace-

phalous monsters, though they have not a heart. Inferences

drawn from a consideration of the structure and functions of

the lower animals cannot always be extended to those of

more complex and perfect organisation, as the analogy be-

tween them may not be sufficiently close to warrant the appli-

cation ; but from a general view of what has been stated with

regard to the circulating system, we may conclude, that

when the heart exists, it exerts a decided influence on the

circulation ; that by its action the stream of blood in the arte-

ries moves on, not continuously, but in jets ; and that it flows

uninterruptedly, though the leading arterial trunks have

become ossified. The vessels also have a part to perform, as

is evident from the fact that they can propel the blood after

the heart has ceased to act ; and so the heart and arteries

may be considered as associated for the performance of a spe-

cial function, each being to a certain extent endued with an
independent power : one acting by direct propulsion, the

others assisting by their vital force and elasticity.

The flow of blood in the arteries determines a peculiar phe-

nomenon, called pulse. The number of arterial pulsations

in a given time, varies according to the age, sex, and consti-

tution of each individual; but, setting aside these, and all

other variations dependent -on different circumstances, in

health as well as in disease, Avhen we come to inquire what is

the change sustained by arteries during their pulsation, and
what is the cause of the change, we find that even on these
preliminary questions a considerable difference of opinion

* Inquiry into the Laws of the Vital Functions, p. 219, by Wilson Philip.
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exists amongst physiologists. According to Mr. Hunter,*
" arteries, during their diastole, increase much more in

length than width. It is, however, the increased diameter

that is perceived by the touch. This increase is so manifest

as to be felt or seen, and produces what is called the pw/se.
11

According to Dr. Hales,-f- " at each systole of the heart the

blood in the arteries is propelled forward with an increased

impetus, thereby dilating the canal.
11

Dr. Thomson's opi-

nion is nearly to the same effect :—" The pulsation of arte-

ries is derived entirely from the dilatation and elongation

which they experience from the blood impelled into them by
the systole of the heart."* Haller, in one part of his Ele-

ments, attributes the pulse to a dilatation of the arteries, but

subsequently admits that the dilatation cannot be perceived,

and is only inferred from the sensation communicated to the

finger. Bichat, during the progress of his researches, fre-

quently examined the condition of denuded arteries ; and, as

he could not observe any adequate dilatation in them, he came

ultimately to the conclusion that the pulse was attributable

to a locomotion in the whole artery, (" un mouvement de to-

talite,
1

^) which causes it to spring against the finger during

the systole of the heart. Yet he still inclines to admit a dila-

tation in some degree :
—" Quant a. la dilatation, elle est

presque nulle dans l'etat ordinaire.
11

It is scarcely necessary

to allude to the hypothesis of Dumas,
||

that arteries are en-

dued with a power of active dilatation, which enables them

to expand, to receive the blood which is about to be pro-

pelled into them. The late Dr. Parry,-)- of Bath, assisted by

Mr. Norman, made a great number of experiments to deter-

mine the condition of arteries during their pulsation. Whilst

prosecuting his researches he laid bare fifty-five of the larger

arteries in horses, sheep, and dogs, " yet could not by any

mode of scrutiny detect, in a single instance, the smallest

dilatation or contraction corresponding with the systole or

diastole of the left ventricle of the heart." It is more than

probable, as Dr. Wilson Philip has remarked, that the mode

of measurement adopted in these experiments was not suffi-

* On the Blood and Inflammation, p. 23. t Ha?mastatics.

+ lecture on Inflammation, p. 63. § Anatomie Generate, torn. ii. p. 335.

||
Physiologie, torn. iii. p. 314. I Essay on the Pulse.
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ciently delicate to ascertain the point with precision ;
for

Dr. Hastings found that a ligature placed round an artery

was tightened at each contraction of the heart. It appears,

then, that the weight of testimony and authority inclines to

that opinion which attributes the pulse to a dilatation and

elongation of the artery, consequent upon the systole of the

ventricles. It cannot be said to be altogether dependent on

that cause; for if it were, no difference could exist in the

state of the pulse in the corresponding arteries in different

limbs, neither could it be raised above par, as we frequently

find it, in a vessel leading to an inflamed part, nor depressed

below it in a paralytic limb. It has hitherto been admitted,

that the pulsation of arteries, no matter how near or distant

they may be from the centre of the circulation, occurs at the

same moment, being synchronous throughout the body ; but

some recent observations made by Dr. Corrigan and others,

render it probable that a retardation takes place ; the pulse

in the posterior tibial artery, for instance, being later, by a

minute interval, to that in the femoral or iliac.

Developement.—The formation of the vascular system has

been examined of late years with the greatest attention by
several physiologists, particularly by Meckel, Serres, Home,
and A. Thomson, whose researches have thrown consider-

able light on this rather complex subject. Meckel has

directed his inquiries for the most part to the following

points :— to ascertain the parts of the system which are first

developed; the arrangement of these parts in the earlier

stages of fcetal life; the relation which exists at different

periods between the greater and lesser circulation, the dark
and red-blooded system; and, finally, the proportion sub-

sisting between the number, size, and capacity of the dif-

ferent orders of vessels at different periods of life.

It is difficult to determine with precision which part of
the vascular system is first developed. But if the analogy
between birds and the higher animals be sufficiently close to
allow of an inference, deduced from observations on the de-
velopement of the one to be applied to the other, it may be
stated that the veins of the vesicula umbilicalis are the first

which become manifest ; for the vesicula umbilicalis in the
human embryo corresponds with the membrane of the yolk,
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or the yolk-bag, in birds ; and it is demonstrable, that the

veins which issue from the latter are the first that are de-

veloped. The vesicula umbilicalis is a minute membranous

sac, placed between the chorion and amnios, and greater in

size, relatively to the foetus, the earlier it is examined. It

appears to be formed before the new being, which in a

manner rests upon it, the vesicula being closely in contact

with its anterior surface. The cavity of the vesicle most

probably communicates with that of the intestinal canal; but

there is evidently a connexion by vessels between it and those

of the mesentery up to the second month : these, consisting

of an artery and a vein, extend in the first instance from the

vesicula to the mesenteric vessels. At the period just referred

to, they reach no farther than the parietes of the abdomen,

and, finally, they disappear altogether. From their mode of

connexion, these vessels are called vasa omphalo-mesenterica.

At the earliest period at which either structure or vessels

become perceptible in the chick, some small rounded vesicles,

or rather spaces, are seen in the membrane of the yolk, which

soon become filled with a clear and viscid fluid. Separated

from one another at first, they represent so many islets, or

rather a chain of vesicles, gradually increasing in number,

until they form a network, which soon becomes filled with

blood in place of the fluid previously contained. The mi-

nute radicles thus formed gradually unite to form branches,

which coalesce and form a trunk— the omphalo-mesenteric

vein. These are properly but rudimentary vessels; they

have no proper coats, they are merely canals hollowed, as it

were, in the texture of the membrane, like the canals ob-

served by Sir E. Home in a clot of blood, marking out the

course of the vessels about to be developed within it. The

substance of the membrane becomes thickened along the

course of these canals, and forms the first rudiment of their

walls; and then the process of developement goes on pro-

gressively, though slowly. When the omphalo-mesenteric

vein is thus formed, it turns from below upwards, situated

anteriorly with regard to the body of the embryo, and ter-

minates in a vein which ascends perpendicularly, and presents

a dilatation at the point where the heart is ultimately pro-

duced. From this the aorta issues, and distributes branches
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to the different organs of the body ; the accompanying veins

being formed nearly at the same time, and also the omphalo-

mesenteric artery. It is more than probable that the um-

bilical vein and artery are developed in the same order as

the omphalo-mesenteric vessels, viz. the vein first, the artery

afterwards ; for they in a manner supplant them. Though

arguments founded on analogy so often lead to error, that it

is hazardous to employ them in researches of this sort, we

yet may use them for the illustration of our views, if not for

their confirmation. During the germination of seeds, the

new plant, in the first instance, is observed to derive its

support from the farina of the seed, and from the leaflets

developed within the cotyledons. When the radicula has

shot down, and begins to derive nutriment from the soil,

these leaflets perish, and the plant is supplied by its own

roots. So the vesicula and its vessels support the embryo

until the umbilical veins are formed, after which it withers,

and finally disappears, when the latter have established their

connexion with the uterus, through the medium of the

placenta.

The vein {omphalo-mesenteric) derived from the vesicula,

opens into the mesenteric vein of the foetus, which is a pri-

mary branch of the vena porta?, so that the latter may be

regarded as derived from the omphalo-mesenteric vein. The
vena porta?, at this stage of foetal existence, forms the prin-

cipal trunk of the venous system, and ascends towards the

point afterwards occupied by the heart, where it presents

a slight ampulla, corresponding with the auricle. The heart

appears at first in the form of a slight annulus, the left ven-

tricle being the part earliest recognised, immediately above

•which the aorta is produced, in the form of a small dilata-

tion. These vesicular dilatations are for a while separated

by narrow interstices, but they gradually approach, and be-

come united. At first, we find but two small cavities, repre-

senting an auricle and a ventricle, which are ultimately

divided each into two chambers, by the developement of a

transverse septum. Whilst these changes are going on, pro-

gress is at the same time being made in the developement of

other parts of the vascular system. The vena porta?, which
originally lies behind the liver, and unconnected with it, be-
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comes connected with the umbilical vein, and, conjointly with

it, ramifies in that organ, which then encloses the vein, and,

for the first time, becomes a sort of diverticulum, in which

the blood circulates before it passes to the heart. Cases have

occasionally occurred in which the liver and vena portse con-

tinued to retain the relative position above indicated ; that is

to say, the vein passed behind the liver without possessing any

connexion with it, and opened directly into the vena cava.

In these instances a fluid, resembling bile, was found in the

gall-bladder, and the inference was at once deduced, that the

bile is in all cases secreted from the blood of the hepatic artery,

and not from that in the vena portse. From what has been

just stated, these are merely cases of deranged or imperfect

developement, and cannot, as such, furnish legitimate data

from which any inference can be drawn. But even were it

otherwise, the conclusion would be invalid, on the obvious

principle, " haud valet argumentum a particulari ad uni-

versalem.""

As the developement of the heart proceeds, the auricle

becomes divided into two cavities (but incompletely) by a

septum, which projects inwards from its circumference. The
division of the ventricles takes place more slowly, and in a dif-

ferent manner. The right ventricle at first appears like a

small tubercle, extending downwards gradually towards the

apex of the heart, but still retains a free communication with

the left, particularly towards the superior part or base, on

which account the aorta is, in the first instance, connected

with both ventricles. The pulmonary artery is the last of

these central parts which presents the form of a distinct

trunk ; its course in the first instance is, as it were, slightly

sketched out along the aorta, with which it communicates

directly by means of the ductus arteriosus, sending, however,

a diverging branch to each lung. The ductus arteriosus, it

may be observed, is a short canal, which passes from the

extremity of the pulmonary artery to the arch of the aorta,

and opens into it just opposite the point from which the left

subclavian artery arises. By means of this communication,

the streams which issue from the two ventricles become

blended, at least in part ; and so the duct has the same

effect on the action of the ventricles that the foramen ovale
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has on the auricles; it makes them, as it were, a single

cavity, and the heart, considered as a whole, becomes, by

means of this double communication, analogous to that of

several of the lower animals, in which it consists of one

auricle and one ventricle.

Foetal circulation.—When the placenta is formed, and

the foetus, through its medium, begins to derive support

from the parent, the course of the nutritive fluid is as fol-

lows :—A vein (umbilical), commencing by branches in the

placenta, passes along from it, being in its course coiled

round by two arteries (umbilical), which are continuations of

the hypogastric arteries of the foetus, and are intended to

carry back to the placenta the residue of the blood which had

previously circulated in the body of the new being. The vein

having reached the abdomen, passes towards the longitudinal

fissure of the liver, in which it runs from before backwards,

sending branches chiefly to the left lobe. At the transverse

fissure it forms a direct inosculation with the vena portae, so

that the currents of the two veins are mingled at this point,

after which they circulate in the liver. The remainder of the

blood brought by the umbilical vein is carried onwards to the

vena cava by the ductus venosus (which is lodged in the pos-

terior part of the longitudinal fissure), and so to the heart.

Were it then required to indicate the course of a given

quantity of blood derived from the placenta, and circulated

through the foetus, it would be found as follows : —When
brought to the liver by the umbilical vein, part is given to

this organ (its left lobe) without mixture, and part after

being mixed with that of the vena portae, whilst the rest, by
means of the ductus venosus, is conveyed to the vena cava,

and so to the right auricle, mingled with the blood of the

vein. The current passes directly backwards through the

foramen ovale into the left auricle, and thence into the left

ventricle. From the last-named cavity it is propelled through
the aorta and its ascending branches, into the head and upper
extremities, a small part only being conveyed downwards into

the descending part of the aorta. Now, the blood which is

brought back from the superior parts of the body and the
head, by the jugular and subclavian veins, to the right auricle,

passes, during the earlier periods, without any intermixture
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with the blood of the inferior cava, into the right auricle, and
thence into the corresponding ventricle, which, by means of

the pulmonary artery, propels it partly into the lungs, but

chiefly through the ductus arteriosus, into the descending-

aorta, and so into the inferior parts of the body. This

descending current consists of a less pure fluid than that cir-

culated by the superior aortic branches, as most of it had

already circulated through the superior parts of the system

of the fcetus, the rest being merely the portion which is con-

veyed downwards from the arch of the aorta, after having

sent the chief part of its blood upwards into the subclavian

and carotid arteries. The iliac vessels, into which the aorta

divides inferiorly, convey the blood into the lower extremities ;

but the greater part of it is sent, by the umbilical arteries, to

be circulated in the placenta. And as, in after-life, the ca-

pillaries of the lungs and those of the general system are

opposed to one another, so, during foetal life, a similar an-

tagonism is maintained between the capillary system of the

embryo and that of the placenta. The blood at this early

period describes two circles, which intersect one another, and

communicate at the heart, so as to describe (to use Bichfifs

expression) the figure 8.

At first, as has been stated, the blood of the superior and

that of the inferior cava do not intermingle in the right auricle;

but as the valve of the foramen ovale increases, and narrows

the passage into the left auricle, some part of the blood of the

inferior cava being prevented from flowing in that course,

mixes with that of the descending vein, and with it is convey-

ed into the right ventricle, so that a gradual approximation is

thus being made towards the condition and arrangement of

the circulating system which obtain in after-life. The pecu-

liarities which mark each of the organic systems of the fcetus,

as well as that now under consideration, lessen as it ap-

proaches the period in which it is destined to pass from a

dependent, and, as it were, parasitic existence, to a separate

and independent one. The derivative passages (ductus veno-

sus and arteriosus, the umbilical vein and arteries), which

connect all the parts of the circulating system, gradually

diminish, and the placento-foetal arrangement approximates

so nearly to the aorto-pulmonary, that the creature is pre-

G
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pared to pass from one mode of existence into the other,

without disturbance or injury to its yet tender and delicate

organisation.

VEINS.

Veins, structure of.—Veins, like arteries, are composed of

three coats, which, however, are comparatively thin and

flaccid. They are easily distended, admitting of consider-

able enlargement in the transverse direction ; but though sus-

ceptible of elongation, they are not so to the same extent as

arteries. The external coat of veins consists of condensed

cellular tissue, but is much thinner and less firm than that

of arteries ; it is very closely united with the next membrane,

which it encloses, viz. the middle coat. The latter, thinner

and much more pliant than that of arteries, at first appears

smooth and even in texture, as if altogether destitute of

fibres ; they do exist, however ; the greater number being-

longitudinal, some few only assuming a transverse direction.

The venae cavas, near the heart, are surrounded by well-

marked circular fibres; but they are obviously muscular, and

continuous with those of the auricle, of which they seem to

be a prolongation. The middle coat is more strongly marked

in superficial veins than those deeply seated. The internal

coat is a thin shining membrane, continuous with that which

lines the auricles of the heart. In its passage along the veins

(those of the extremities) it is thrown into folds at different

intervals, which constitute valves, which are so arranged as

to allow the blood to flow freely towards the heart, whilst

they effectually prevent its regurgitation backwards into the

parts from which it had been conveyed. The valves are of a
semi-lunar form, the convex border being continuous with the

membrane lining the interior of the vessel, the straight or free

one projecting towards its centre, where it comes into contact
with a similar fold extending from the opposite side ; so that

both form a complete septum across the interior of the vessel.

The valves may be likened to so many minute flood-gates, all

inclined in the direction towards which the stream flows,
marking thereby its natural course, and constructed so as to
prevent its return, at the same time that, by supporting the
column of blood which intervenes between them and the
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heart, and preventing- it from gravitating on that which fol-

lows, they remove a considerable impediment to its progre ss

along the veins. They are very numerous in the extremities,

particularly in the more depending parts, and in superficial

vessels. They are not found in the course of the veins within

the great cavities ; but they do exist at the termination of

some of them, viz. the coronary vein of the heart and the

azygos. The lining membrane alone sustains the blood in

the bones, the other coats being deficient ; this is also the case

in the cerebral sinuses, in which the dura mater serves as a

substitute for the two external venous tunics, which cease at

the base of the skull, where the jugular veins become conti-

nuous with the sinuses.

ABSORBENTS.

29. The absorbents are called also lymphatics, vasa lym-

phatica, absorbent system, systeme absorbant.—The term

" absorbent " means, literally, sucking up ; and is used to

denote the property (ascribed to certain vessels found very

generally diffused throughout the system) of imbibing sub-

stances placed in contact with them, and carrying them into

the current of the circulation. Under this head are included

two sets of vessels, together with a number of nodular bodies

appended to them, called glands, or ganglia. The vessels

are transparent, their coats being very thin, and appear white

when filled with their fluid contents during life ; they are

very small, and do not increase in size by the conflux of

branches ; so that they cannot be said to present an arbores-

cent form, like arteries and veins ; they rather resemble a

diffused net-work, and when artificially injected look like

jointed cords.

Lymphatics and lacteals.— From a difference in the nature

of the fluid which the absorbent vessels contain, they are di-

vided into two orders, viz. lymphatics and lacteals. The lat-

ter are confined to the cavity of the abdomen, and only ab-

sorb chyle, the product of digestion ; the former are diffused

through the body at large, and are engaged in that process

of absorption which is constantly going on in the various

structures of which it is composed.

Glands. — In different parts of the course of the absorb-

g 2



84 ABSORBENTS— THORACIC DUCT.

ing vessels, rounded or oval bodies are situated, called glands

(lymphatic or conglobate), which in the extremities are found

usually at the flexures of joints, but in the cavities are vari-

ously disposed. The vessels, as is evident from the results

of injection, on arriving at the glands, become intimately

connected with them, and in a manner ramify through their

interior ; for if some quicksilver be introduced into the ves-

sel, it will soon permeate the whole substance of the gland.

Inferent and efferent vessels.—The entering vessels are on

this account called " vasa inferential The vessels which

issue from the glands appear to arise from their interior by

a number of minute radicles, which unite to form tubes, of

about the same size as those which had entered at the oppo-

site side. These pass on in the course of the circulation ;

and as they convey away whatever fluids had passed through

the glands, they are called " vasa efferentia." It should be

observed, that anatomists are by no means agreed as to the

precise distribution of the minute tubuli which are convo-

luted in the interior of the glands.

Thoracic duct.— All the chyliferous vessels, as well as all

the lymphatics, which arise from the lower extremities, from

the left side of the thorax, the left upper extremity, and the

lateral half of the head and neck of the same side, pour their

contents into a common trunk — the " left, or great thoracic

duct" (ductus thoracicus sinister vel major, Scemm.) This
is a tube similar in structure, but larger than those which
open into it, which runs along the spinal column, from the

second lumbar vertebra to the lower part of the neck, where
it opens into the angle formed by the union of the left sub-

clavian and jugular veins. The rest of the absorbents, con-

sisting of those which return the lymph from the right upper
extremity, from the right half of the thorax, and the corre-

sponding side of the head and neck, terminate in a short trunk,

the " right," or " small lymphatic duct," which opens into the

junction of the right subclavian and jugular veins. These, it

should be observed, are not the only points at which absorb-
ents open into veins. Lippi has shown some of them termi-
nating in the inferior cava, also in the iliac and renal veins.

Lymphatics for the most part follow the course of veins,
and like them are divisible into two sets, one superficial, the
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other deep-seated. They are said to consist of only two coats,

perhaps because the external or cellular one is too thin to

be satisfactorily demonstrated. The internal coat, or lining

membrane, like that of veins, is smooth, thin, delicate, and
formed into folds which constitute valves that allow the con-

tained fluid to pass freely towards the common trunk, but

prevent its return. The knotted appearance presented by
lymphatics when injected, is owing to the column of the mer-

cury, or other substance employed, being interrupted by the

valves. The proper coat, corresponding with that of veins,

is dense, firm, and most probably fibrous, though it is not

easy to demonstrate the fact, except in the thoracic duct of

a horse, or of some large animal. It is slightly elastic, and

appears to be irritable ; for we observe the lacteals to con-

tract, and force on their contents, when the mesentery is ex-

posed in an animal while the process of digestion is going on.

ERECTILE TISSUE.

30. There are some parts whose ultimate vessels are so

constructed as to admit of a considerable accumulation of

blood, causing great distension, and what is termed erection ;

hence the origin of the term " erectile tissue," (vasa erigentia,

tissii erectile,) which is applied to the capillary vessels of

the corpus spongiosum, cavernosum, and to those around the

vagina and nipple in females. It was formerly supposed that

the blood was effused, during the venereal orgasm, into mi-

nute cells ; for some erectile parts, particularly the corpora

cavernosa, when inflated and dried, appear to consist altoge-

ther of cellules, formed by septa dividing the interior of the

tube into a multitude of minute compartments. This mode

of preparing the part for examination is obviously defective ;

for the vessels contained within the cells are necessarily com-

pressed, and cease to be distinguishable from the fibres which

form the septa. But if an injection be passed in by the arte-

ries, or by the dorsal vein, which is the better mode, after

having previously, by means of a probe, broken down the

valves, it will be found not effused into cells, but contained

in a plexus of delicate vessels consisting of minute capillaries

communicating with venous radicles, the latter in many places

presenting dilations and free communications. Parts thus
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organised are known to be peculiarly sensitive ; we find that

they receive a considerable number of nervous filaments. A
structure analogous to that here described is occasionally pro-

duced in different parts of the body by a disturbance of the

natural formative process, and is commonly known as aneu-

rism by anastomosis.

THE MUSCULAR SYSTEM.

The active organs of locomotion are called " muscles
11

(musculus, a, moveo). Taken in their aggregate they form

the muscular tissue or substance of the body (tissu muscu-

laire, musculus, f/>vg, (Au&g, flesh). In ordinary language they

are known by the name flesh, and necessarily differ widely

in colour and consistence in different orders of animals. A
muscle is a compound structure made up of cellular tissue

for its basis, which encloses in its areola? fibrine as the essen-

tial constituent. Tendinous fibres are superadded in most

muscles, particularly at their extremities, forming the means

of attachment to the periosteum and bones. Arteries and

veins circulate in them the materials of growth and nutri-

tion ; nerves give sensation and motion ; and lymphatics take

up the residue of nutrition. Muscle, then, and muscular

tissue or fibre, do not mean the same thing ; we must remove

all the accessory parts just named in order to get at the fibre,

or we must make abstraction of those, and contemplate this

alone, when we reflect or reason on its properties.

When we look at a muscle dissected, it evidently appears

made up of fibres arranged in a defined direction ; several of

these are observed to be aggregated into bundles (fasciculi),

each of which is detached from the rest by a thin lamella of

delicate cellular tissue. Each fasciculus admits asain of

being separated into fibres, and these into fibrillse ; and the

separation maybe continued until we at length arrive at some
so minute as to be incapable of farther division ; these may be
regarded, therefore, as ultimate fibres, at least in reference to

our methods of analysis.

By macerating muscle in water, it parts with the red
colour which it possesses in higher animals, and becomes
ash-grey, with a slight straw-coloured tint ; the water takes
up from it the colouring matter, albumen, gelatine, extractive



MUSCULAR TISSUE. 87

matter, and some salts; after which there remains fibrine with

cellular tissue, the latter seeming to serve as the nidus in

which the former is deposited.

Those who have examined muscular fibre Avith the micro-

scope differ very decidedly in the statements which they

make of the result of their observations. Some contend that

it consists of a series of vesicles, which are oblong or ellipti-

cal in the flaccid state, their long axes being in the direction

of the fibre ; but that when in action, their form changes to

spherical, or, if it still continue elliptical, the major axis be-

comes transverse : in this way they account for the shortening

of muscular fibre, the alterations in the form of the vesicles

being produced by an afflux of animal spirits conveyed by the

nerves. Many men of the present day, who reject this specu-

lation, contend for the existence of globules placed in regular

lines along the fibre, as if they were deposited in the areolae

of cellular tissue. Some represent the fibre as a hollow tube

containing fibrine. Is it that the object seen appears to be

of that form which prepossession in favour of some particular

hypothesis concerning muscular action had rendered probable

that it should be, or is the difference owing to defect in the

instruments used ? When examined with a microscope of

ordinary power, globules appear to exist ; but with better in-

struments, the fibre resembles a gelatinous thread, soft and

homogeneous. Dr. Hodgkin and Mr. Lister, however, with

the aid of an instrument, the power and accuracy of which

are generally admitted, observed numerous cross lines placed

parallel, and in a manner intersecting the fibre at minute dis-

tances. Most probably the bead-like or globular structure

attributed so generally to muscular fibre, is but an optical

illusion, owing to the shadows produced by the transverse

lines just noticed. When in action, the fibres, instead of

being straight and parallel, are thrown into waving lines, not

unlike those seen on a watered riband, and presenting a num-

ber of angular reflections, or zig-zags. In this state the ex-

tremities of the muscle approach, it becomes shortened and

contracted, its thickness, at least towards the middle part,

being increased. Formerly it was contended that muscles ac-

quired a positive increase of bulk during their contraction,

and the opinion was supported by experiment. Now, on re-
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peating the experiments with proper attention to accuracy,

no such increase can be detected ; and it is altogether unlikely

that new matter could be imparted or withdrawn at each al-

ternation of action and rest in muscles.

Muscles being obviously subjected to nervous influence, we

naturally inquire what anatomical relations subsist between

the ultimate fibres of nerves and the fibrillse of muscles.

When a piece of muscle (the rectus abdominis of a frog, from

its evenness and thinness, is the most convenient that can be

selected,) is examined with a microscope, after some previous

preparation, the nervous branches, on entering its fascic uli

from the sides, will be seen to give off threads which run be-

tween the fibres, and each pair of these is connected by mi-

nute parallel filaments running across the intervening mus-

cular fibre. The latter, viz. the transverse filaments, after

running a short way in the direction indicated, begin to curve

and return to the branch from which they set out, or join, in

the form of an arch, with some others. Thus the nervous

filaments, after intersecting the muscular filaments, terminate

by forming delicate loops or arches, both ends of which are

in communication with the brain or spinal cord. A muscle,

as above stated, is observed to form zig-zag lines when thrown

into action, and the angles of inflection, which occur at very

minute intervals, correspond with the points at which the

nervous filaments impinge upon and cross them.

Such are the results which Prevost and Dumas have
obtained, after an extended and careful investigation of this

subject.

Muscular tissue cannot be distinguished from others merely
by its anatomical or physical characters. It will not suf-

fice to say that it is fibrous ; for several other structures pos-

sess that character which have little else in common with

it. It is said to be of a red colour, like blood ; not necessa-

rily, for it is white in most fishes, and in many of the lower
tribes of animals. Its true distinguishing character is, the
property it possesses of shortening or contracting in obe-
dience to the will, or on the application of a stimulus. This
is its essential attribute, and constitutes abroad line of dis-
tinction between it and other organised structures. This
property has been variously denominated at different times
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" vis insita," " irritability " contractility and has been at

all times a fertile subject of controversy between physiolo-

gists; some contending that it is an endowment residing in

the muscles themselves; others, that it is imparted by the

nerves ; whilst a third party takes up an intermediate posi-

tion, admits the existence of a peculiar property in muscles,

but contends that nervous influence is necessary to bring it

into action. When a muscle is cut across, both ends retract

slowly, and remain permanently shortened.

Muscles, voluntary, involuntary

.

—The muscular system

is divisible into two parts, which are distinguishable not only

by the situations they occupy, but also by their general con-

formation and functions. One is subjacent to the skin, and

composed of a number of separate pieces, of various forms

and sizes, all under the control of the will ; the other, dis-

posed in the form of a thin tubular layer around the ali-

mentary canal, consisting of pale fibres, which are not in-

fluenced by the will. Hence the origin of the division of

muscles into voluntary and involuntary, or, according to

Bichat, into those of animal and organic life; the actions of

the former, being performed with consciousness, serve to

keep up our relations with the external world ; whilst those

of the latter, which are not attended by consciousness, are

confined to the functions of nutrition, or of vegetative life.

There is, however, a third group, whose action continues

oven though consciousness be suspended, during sleep, or in

comatose diseases; but which, under other circumstances,

are, to a certain extent, influenced by the will, viz. the respi-

ratory muscles, which in these particulars are intermediate

between the other two, and are called mixed muscles.

Muscles: their varieties and nomenclature.—Muscles pre-

sent numerous varieties in their form, size, and distribution

of their fibres ; some being broad and flat, like the muscles of

the abdomen and the superficial layer of the back ; some long

and tapering, like the muscles of the fore-arm ; some short

and compressed, like the masseter and pterygoid. Their ex-

tremities or points of attachment are named origin and inser-

tion ; the former being the more fixed point, and that to

which it ordinarily draws, the latter being less fixed: the in-

tervening fleshy part is called the body or belly. Muscles
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are arranged in groups, according as they are associated for

the performance of special actions ; some being flexors, other

extensors ; some adductors, others abductors. The indivi-

duals of each^ group are called assistants; those which com-

bine to oppose them, antagonists. The nomenclature of

muscles is not even yet constructed upon scientific principles;

some being named from their position, such as the temporal

and occipito-fron talis ; some from their form, as the trape-

zius, serratus, rhomboideus ; some from their position, as the

pectoralis, brachialis, anconeus ; some from the disposition of

even their accessory parts, as biceps, triceps ; many from

their uses, as elevators, depressors, abductors, adductors;

and not a few from their points of attachment, as sterno-

hyoid, sterno-thyroid. This necessarily gives an unscientific

and immethodical character to our myology, and increases

not a little the difficulties which beginners find at the com-

mencement of their studies. We adhere throughout this

work generally to the nomenclature of Soemmering, as be-

ing that which is adopted by the most experienced teachers.

Chaussiers terms are added to facilitate the perusal of French

anatomical and surgical works; and those of Dumas, because

they briefly mark the points to which each muscle is at-

tached.

THE NERVOUS SYSTEM.

The nervous system, {systhne nerveux) nervous tissue,

(tissu nerveux,) nervus, vevgov, may, with great propriety, be
said to preside over all the leading functions of the economy

;

for it would be restricting its influence to a very narrow
limit, were we to say that it merely receives impressions from
without, and transmits volitions from within : its dominion
extends much further. When we see a limb deprived of

sensation and motion by an apoplectic seizure, we at once
admit that these powers are dependent on nervous action

;

and we cannot but infer that nutrition and animal heat are

equally so, when, at a subsequent period, we find it wasted
and reduced in temperature. All persons are aware how the
secretions may become deranged and vitiated by injuries of
the spinal cord

: that of the kidneys, for instance, becomes
small in quantity, turbid, and ammoniacal ; digestion is sus-
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ponded by the section of the vagus nerves ; and the re-

searches of Le Gallois and Wilson Philip have shown how
the circulation is affected by and through the nervous in-

fluence. Finally, intellect and reason are instantaneously

extinguished if a small fragment of bone be depressed upon

the surface of the brain.

31. Nervous system—general idea of.—Many persons evince

a disposition to compare and contrast objects, rather than

formally describe them, perhaps with the view of conveying

some general notion of their composition and characters.

The nervous system has been dealt with in this way, having

been likened to a tree; the brain serving as the root, the

spinal cord the trunk, and the nerves as branches : but lat-

terly it has been viewed in a different way; the nerves being

considered the roots, as they are known to be formed first,

and may, as in acephalous cases, exist, although the central

masses are never formed : and lastly, it has been compared to

a vast net-work of nerves, interlacing by their ultimate fila-

ments at their peripheral terminations throughout the sys-

tem, and also becoming united by decussation, or by com-

missures in the central masses. However vague, and in

some respects questionable, such loose generalities as these

may be, they serve the purpose of conveying to the mind the

idea that the nervous system, though complex and subdi-

vided, forms one whole, all its parts being intimately con-

nected and associated, at the same time that some are placed

in subordination to others.

32. Nervous system, symmetrical.—When viewed as a

whole, the nervous system is symmetrical in the strictest sense.

It consists of two lateral halves, which, being disposed similarly

on each side of the central line, resemble one another in every

particular. Thus, the brain is divided into two hemispheres,

each presenting on its inferior surface three lobes ; the cere-

bellum also is divided into two lobes; and the medulla ob-

longata into two lateral halves, each consisting of three fasci-

culi, or bundles of fibres, the division being established by

two grooves or sulci, one on its anterior, the other on its pos-

terior aspect, situated exactly in the median line. These

sulci, by being continued along the whole length of the me-

dulla spinalis, divide it also into two symmetrical portions.

g 6
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This symmetrical arrangement extends to the nerves, so long-

as they retain the form of distinct cords; but when, at their

peripheral termination, they become expanded into, and

blended with, the minute texture of the different organs

which they supply, their mode of distribution eludes our

research. We can, however, infer that their filaments inter-

lace one with another, so as to form a net-work, by which a

complete and free communication is established between them.

Commissures.— Again, when we examine the central parts,

we find that each lateral half is connected with the other by

certain transverse bands, disposed along the middle line, and

which are termed commissures. On this union and connexion

between the different parts of the nervous system, by which

they become intimately blended at their periphery, as well as

towards the centre, the individuality of the animal essentially

depends.

The central parts of the nervous system are deeply seated,

being enclosed within the spinal canal and the cavity of the

cranium. The nervous cords, too, are in a great degree

withdrawn from the influence of external agencies by the

situations in which they are placed during their course.

Their final terminations only approach the surface, where,

by being "expanded on the internal and external teguments,

they communicate to these parts their sentient and tactile

properties.

33. Composition.—The nervous system is made up of two
substances, readily distinguishable by their colour, texture,

and consistence. One is greyish, or rather a pale ash-colour,

and hence named cineritious (substantia cinerea); and as in

the brain it forms an investment for the white substance, it is

usually termed cortical (s. corticalis). The other substance

is of a pure white colour, and from the relation just indi-

cated is called medullar)/ (substantia medullaris). It cannot,

however, be said with propriety that the one is external, or

the other internal, as their position is reversed in different

parts of the system. The grey substance invests the cere-

bral hemispheres, and forms at the same time several masses
disposed in their interior; but in the medulla spinalis it is

altogether deeply seated. The white substance, on the con-
trary, is enclosed by the grey in the brain, but becomes the

cortex in the medulla. The cineritious substance is more
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soft and vascular than the other, and when minutely injected

appears as if entirely composed of vessels. Though the white

substance in the natural state is not much firmer than jelly, it

acquires a great degree of firmness by maceration in spirit, and

presents at all times a distinctly fibrous appearance. When
these two sorts of nervous matter are attentively examined,

they will be found to consist of a peculiar substance called

murine, deposited in the areolae, of a delicate cellular tissue.

This anatomical element, in its natural condition, is soft and

semi-fluid, and wherever it predominates much, the part will

be pulpy and almost diffluent, whilst other portions of the

structure are comparatively firm, by reason of the greater

quantity of cellular tissue which they contain. The colour

of neurine presents some varieties, being white, grey, or

yellowish, and in some places of a dusky hue.

When a thin layer of nervous substance is examined with

a microscope, it presents the appearance of small granules,

placed in lines more or less regularly ; but their form and

size are liable to vary. These have been taken by some ob-

servers for globules, and have formed the basis of many spe-

culations concerning the nature of nervous action: but they

resemble much more nearly the delicate flakes observed in

coagulated albumen. According to the analysis of Vauquelin,

neurine consists of

Water . . . 80.00 parts.

Albumen . . . 7.00

White fatty matter . . 4.53

Red fatty matter . . 0.70

Osmazome . . . 1.12

Phosphorus . . 1.50

Sulphur . . • 5.15

Nerves.—The nerves or nervous cords which issue from

the central mass consist of a cylinder of neurine, of a perfectly

white colour, enclosed in a thin firm sbeath of condensed

cellular tissue, called neurilema (vzvgov, a nerve; Xs^xa, a

husk or rind). But the cords thus formed are not simple in

their structure, for each may be divided into a number of

smaller filaments, possessed of the same component parts as

the nerve itself. According to the researches of Prevost and

Dumas, one of these minor subdivisions is itself an aggregate

of four delicate fibres, placed pair and pair— two external
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and two internal, the former being more easily recognised

than the latter ;
and, in all, they observe a number of glo-

bules placed in regular lines, thus identifying their compo-

sition with that of the brain: but this does not accord with

the researches of other physiologists. De Blainville denies

altogether the existence of globules in the nerves, nor does he

admit them to contain even the irregular corpuscles or gra-

nules which are seen in the central masses.

The modes of dividing and arranging the parts of this

complex structure, suggested by different writers, appear to

have been adopted in the first instance in conformity with

the opinions which they entertained of its functions and pro-

perties. According to Galen, the brain should be considered

as the central or fundamental part ; Bartholin assigned that

rank to the spinal cord. Most anatomists, in times past,

divided the system into two parts, viz. the brain and spinal

cord, or the central mass (axe cerebro-spinal), and the nerves

as prolongations from it. Bichat, guided by his peculiar

views of the vital phenomena, contended for the existence of

two sorts of nervous influence ; one being derived from the

apparatus appropriated to animal life, viz. the spinal cord,

brain, and cerebellum, and the nerves which are connected

with them ; the other, from the two knotted cords which lie

along the spine, which he called the nerves of organic or

vegetative life, but which are generally known as the sympa-
thetic or trisplanchnic nerves. Dr. Gall extends the princi-

ple of subdivision much farther than his predecessors had
done; his previous inquiry into the nature and manifestations

of the mental faculties having led him to observe their differ-

ent modifications in various tribes of animals, as well as in

individuals of the same species, and conceiving them to be
so many distinct powers, which necessarily require distinct

material instruments,— he concluded that each, when in ac-

tion, works by a distinct portion of cerebral substance, which
may be considered as its seat and its organ. In this view of
the subject, the nervous system appears to be divisible into

as many parts as there are functions to be performed, and
faculties to be exercised, each part constituting a special

apparatus or organ, as follows:— !, the spinal cord and the
double-rooted nerves connected with it, forming the apparatus
of sensation and voluntary motion ; 2. the medulla oblongata
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and its nerves, being the apparatus of the special senses
;

3. the cerebral masses, (cerebrum and cerebellum), divided

into the several organs of instincts, sentiments, moral and

intellectual faculties.

Willis arranged the nerves under three heads : those aris-

ing from the brain, ten in number on each side ; those of the

spinal cord, thirty-one pairs ; and thirdly, the sympathetic

nerves. According to this arrangement, nerves differing ma-

terially in structure and in function are grouped together,

and some which are totally distinct in every particular, are

set down as parts of one whole. The seventh pair of nerves,

for instance, consists of a hard and a soft part (portio dura,

portio mollis) ; and the eighth consists of three parts, the

nervus vagus, glosso-pharyngeal, and spinal accessory. Soem-

mering has in some measure lessened the confusion arising

from this mode of arrangement, by separating the facial

nerve from the auditory, and detaching the glosso-pharyn-

geal and the accessory from the vagus ; but the classification

still includes a consideration of their position only, without

making any reference to structure or function. An arrange-

ment of the nervous system, perfectly free from objection,

cannot be expected in the present state of our knowledge ; for

that pre-supposes a perfect acquaintance with its structure and

conformation in all classes of animals, from the highest to the

lowest,— of its developement, as tending to show the subor-

dination and dependence of its parts, — and of the functions

which each of them performs. The division of the nerves

into cerebral and spinal cannot be adhered to any longer

;

for the fifth,* so called, cerebral nerve is strikingly contrasted

in its structure and function with those around it, and with

which it has hitherto been classed, whilst it is in every re-

spect similar to those attached to the spinal cord. Neither

ought we to continue, as heretofore, to enumerate the nerves

in the order of their position from before backwards along

the basis of the brain ; for the first cerebral nerve (olfactory)

has no similarity in character or in function with the third

(motor), nor is the second (optic) more closely allied to the

sixth (abductor), or the seventh (auditory) to the ninth

(lingual). The nerves of the special senses form a distinct

group. The following arrangement of the different parts of

* Sir C. Bell on the Nervous System.
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the nervous system will suffice for our present purposes, and

will be found to conform to the views of the best-informed

physiologists :

—

The spinal cord, with its cranial prolon-

gation (medulla oblongata), which pro-

bably should not be restricted to the lower

margin of the pons, but be considered as

( extending up to where the crura cerebri

become identified with the hemispheres,

thus including the tractus motorius.

Cerebral masses (cerebrum and cere-

bellum).
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( 1. The spinal nerves, symmetrical, with

double roots, a ganglion on the posterior

one, thirty-two pair, including the tri-

facial or cranial double-rooted nerve.

' Superadded" nerves, attached each by

a single root to the side of the cord (its

upper part), and distributed to the respi-

ratory organs, according to the views of

Sir Charles Bell.

3. Simple motor nerves, attached by single

roots to the cranial prolongation of the

anterior fasciculi of the spinal cord (trac-

tus motorius), 9th, 6th, 3rd.

4. Nerves of special senses, viz. smell, sight,

hearing : taste and touch appear to be

but modifications of the common tactile

\ property.

The tri-splanchnic nervous system, whose ramifications

extend through all the viscera (a-wKayy^va), called by

some gangaliac (though ganglia are not peculiar to it),

also sympathetic. We may, with De Blainville,* con-

sider it as divisible into two parts : one placed in front

of the spine (prae-vertebral), composed of plexus and

gangalia (semi-lunar and cardiac), whose branches are

distributed to the primary organs of digestion and cir-

culation ; the other consisting of two knotted cords,

extended along the whole length of the spine, com-
municating with the prae-vertebral plexus on the one
hand, and with the cerebro-spinal nerves on the other.

* Corns d'Anatomie et de Physiologic Compare.
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The anatomical constituents, or elements, described in the

foregoing pages are found to enter (variously modified) into

the composition of certain parts, each of which is marked by
a particular conformation, and intended for a special purpose :

these are termed organs. The word organ (organon, instru-

mentum) is used by anatomists to express the material instru-

ment by which an action is executed, or a function performed;

for instance, the organ of voice, the organ of respiration. An
assemblage of two or more organs, associated in the perform-

ance of a common function, is termed apparatus, viz. the

lachrymal apparatus, the digestive, &rc; and the result which

follows a certain action, or is produced by an organ or appa-

ratus, is termed function.

Descriptive anatomy includes several compartments, which

are variously denominated, according to the subjects of which

they treat : they are usually arranged in the following order :

Osteology (ocrrBov, a. bone ; Xoyoc, discourse, or description?)

comprises the description of the structure, form, and uses of

the osseous system, and its different parts.

Syndesmology {avvl^ajxo^ a ligament ; Xoyoc, a description),

or the description of the ligaments and other structures which

serve as the means of connexion between bones, and con-

stitute their articulations, or joints.

Myology (pvwv, a muscle ; Xoyoc-, a description), the descrip-

tion of the muscles, the active agents in the different motions

and actions of the body.

Angeiology (ayytiov, a vessel; Xoyoc), the description of the

vessels which convey the circulating fluids.

Adenology (actjy, a gland ; Xoyoc), the description of the

glands and absorbent vessels.

Splanchnology (crirXay^vov, a viscus ; Xoyoc), the description

of the viscera situated in the large cavities, and which minister

to the more important functions.

Neurology (vtvpov, a nerve; Xoyoc,) includes the description

of the nerves, brain, and organs of sense.

H



SKELETON— ITS PARTS.

CHAPTER II.

OSTEOLOGY.

34. The osseous structure is peculiarly fitted, by its solid-

ity and hardness, not only to give support to the soft parts,

but also to furnish points of attachment to the muscles, by

which the different movements are executed. This solid

frame-work of the body is made up of a number of separate

pieces, the aggregate of which has been termed " the skele-

ton,'''' (sceletum, trxeXXa), to dry). The vertebral column

may be considered as the central or fundamental part of the

whole, both because it exists in all animals which possess

an internal osseous skeleton, and also because the different

parts of the osseous system are either immediately or me-

diately connected with it as a common centre. Thus, on its

superior extremity or apex it supports the skull ; laterally

it gives attachment to the ribs, which arch forwards, to form,

with the sternum, a bony case for the lodgement of the organs

of respiration and circulation, at the same time that they

furnish externally points of support for the superior extre-

mities: inferiorly the column is immovably connected with

the pelvic bones, which are articulated with those of the

lower extremity.

35. When proceeding with the description of the human
body, it is usual to consider it as divisible into head, trunk,

and extremities, which is sufficient for the purposes of a re-

gional division ; but the skeleton must be viewed in a different

way, particularly if reference is made to its conformation in

the various orders of animals— to its developement— and to

the subordination of its component parts. The spine being
its essential constituent, all the others (viz. ribs and sternum,
clavicle, scapula, and upper extremities, the pelvic bones and
lower extremities,) rank as accessories. The sacrum and
coccyx are obviously parts of the spine, so likewise are the
cranial bones

; for though, in outward appearance, they differ
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so much in man and the higher animals from the bones of

the spine which are placed beneath them, and with which

they are articulated, they still are but modifications of similar

organic elements—repetitions, in fact, of like parts differently

developed to suit the peculiar relations into which they enter,

and the purposes which they are designed to serve.

36. The number of pieces which compose the osseous sys-

tem varies in the different ages of life ; for some, which in

the first instance are divided into two or more portions, be-

come soldered together as the process of ossification goes on.

But authors are far from being unanimous as to the number
of bones which they recognise even in the adult. Do the

sesamoid bones form parts of the skeleton, or are they mere

accessory structures developed in tendons ? Are the teeth,

os hyoides, and ossicula auditus, to be enumerated as com-

ponents or accessories ? Monro and Soemmering reckon 260

bones ; and Meckel, who takes the number at 253, includes

the teeth, patellae, ossa sesamoidea, os hyoides as five pieces,

sternum as three, coccyx as four, and the small bones of the

ear. If, however, we omit those just named, as being either

accessories or connected with special organs, the whole num-

ber of pieces found in the ordinary skeleton will be 197, as

follow :

—

The spinal column, properly so called, consists of 24 ver-

tebra?, the sacrum, and the coccyx, (26).

The skull is made up of eight cranial bones, viz. the occi-

pital, two parietal, two temporal, the frontal, the ethmoid and

sphenoid :—and of fourteen facial, viz. two nasal, two lachry-

mal, two superior maxillary, two malar, two palatal, two tur-

binated, one vomer, and the inferior maxillary bone, (22).

The ribs are 24 in number (twelve on each side), with the

sternum, (2o).

The two superior extremities consist each of a clavicle and

scapula, humerus, radius, and ulna, eight carpal bones, five

metacarpal, and fourteen in the digital rows, (64).

The two inferior extremities comprise each, one pelvic bone

(innominatum), one femur, tibia, and fibula, seven tarsal

bones, five metatarsal, and fourteen digital (60).

In the skeleton we recognise two great cavities, (which are

again variously subdivided) ; one anterior and inferior, com-

H 2
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prising the thorax and abdomen ; the other posterior and

superior, formed by the union of the vertebral canal with the

cranial cavity.

VERTEBRAL COLUMN.

37. The vertebral column (columna vertebralis, rachis,

spina,) is situated along the median line, at the posterior

part of the trunk, the length of which it determines. Ante-

riorly it presents the form of an irregular pyramid—poste-

riorly, a series of elongated processes (spinae), disposed regu-

larly one beneath the other, from which circumstance the

term " spine" is derived. Viewed as a whole, it resembles at

first sight the shape of a long bone, but it is very differently

constructed. As it receives the weight of the head and

trunk, and transmits it to the base on which it rests, it re-

quires to be firm and resisting, its power of resistance in-

creasing gradually from above downwards. Being the centre

of all the movements of the body, it must be as pliant and

flexible as a bow, but yet firm, in order to give adequate

protection to the spinal cord which it encloses. All these

conditions are attained by its being made up of several small

pieces united by an elastic substance, the motion permitted

between each pair being slight, while the aggregate of all is

considerable.

The vertebra, or separate pieces of which the column is

made up, are so named from their mobility (vertere, to turn).

They are divided into true and false; the former term being

applied to those which remain separate in the adult, and re-

tain their mobility— the latter to such as become united into

one mass, (viz. the sacrum,) or degenerate as it were, and
lose all the ordinary characters of vertebrae, (viz. the coccyx).

The size of the vertebrae increases from above downwards as

far as the first pieces of the sacrum, from which it diminishes

towards the end of the coccyx, where it terminates by a point

;

so that the column may be said to consist of two pyramids ap-

plied to one another at their bases. The superior, or movable
one, however, does not taper regularly from above downwards
in its entire length ; it becomes somewhat narrowed and con-
stricted as it were at the third dorsal vertebra, after which it

gradually enlarges towards its base.
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Vertebra, division of.—The true vertebrae are divided into

three sets, named from the regions which they occupy, cer-

vical, dorsal, lumbar. The sacrum and coccyx, which form

the remaining part of the column, shall be described with the

bones of the pelvis, as they enter into the composition of that

cavity, and maintain important relations with the organs

which it contains.

The true vertebras present, 1. certain general characters by

which they may at once be distinguished from bones of any

other class ; 2. those of each region (cervical, dorsal, lumbar,)

exhibit peculiar characters by which they are severally dis-

tinguished.

General characters of a vertebra.—It is usual to say that a

vertebra consists of body and processes— the body being the

primary or fundamental part. The objects presented by

each of these bones are, a body, a ring, articulating pro-

cesses, transverse and spinous processes, and notches : of

these, the ring, or foramen, merely to suit the purposes of

methodical description, may be considered the central part.

As the whole series of vertebrae is intended to form a pillar

of support, each, with the exception of the first, presents in

front a convex mass (the body), which is a section of a

cylinder, and which, by being piled one over the other, form

the pillar. As each bone must be securely joined with the

one above it and that below it, there exist certain promi-

nences for articulation with them. The column being flexi-

ble, and partaking in the several movements of the body, it

is required that there be levers for the attachment of the

muscles or moving powers. Finally, it is necessary that a

free communication should be allowed for the nerves with the

nervous centre contained in the canal..

38. The ring (foramen vertebrale, rachidium) is formed in

front by the body, and posteriorly by what is named the arch

of the vertebra, from which latter the several processes pro-

ject. As the vertebrae are piled one over the other, the rings

are arranged so as to form, with the aid of the interposed

ligamentous structures, a flexible canal for the lodgment and

protection of the spinal cord.

The body forms the anterior and most considerable part
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of the bone. Rounded before, and marked in the middle by

a transverse groove, which gives it a constricted appearance,

it is slightly hollowed posteriorly, where it contributes to the

formation of the vertebral canal, and in most instances is flat

on the superior and inferior surfaces, by which, through the

medium of a layer of fibro-cartilage, it is connected with the

contiguous bones. Its outer surface all round presents nu-

merous foramina for the passage of nutritious vessels. From

the body at its lateral margins, two processes pass backwards

called " pedicles." The pedicles join with the lamella?, or

plates, and these, by inclining inwards, meet at the median

line posteriorly, so as to complete the " arch
11
of the vertebra.

From the point of junction of the pedicles with the lamellas

at each side, the articulating and transverse processes pro-

ject, and from the union of the two lamellae the spinous pro-

cesses take their origin.

Articulating processes. — For maintaining the connexion

between the contiguous vertebra;, there are four processes—
two superior, and two inferior— which project, one on each

side, from the junction of the lamella with the pedicle. Two
of these processes project upwards, and two downwards ; the

smooth surfaces of the upper pair look backwards, those of

the lower, forwards ; they are coated with cartilage, and ar-

ticulate with corresponding processes of the next vertebra;.

Their margins are rough for the attachment of ligaments.

The transverse and spinous processes form a series of levers

for the attachment of muscles. The transverse processes,

two in number (one on each side), and named from their di-

rection, project laterally from the arch near the articulating

processes, between which their bases are interposed. The
spinous process is a single projection, situated posteriorly in

the median line ; this process, or rather the appearance, pre-

sented by the aggregation of those of the several vertebra;,

has given to the entire column one of its designations (spine).

The parts of the arch which intervene between the bases of
the spinous and the transverse processes are named lamina
or plates. Lastly, the processes which extend from the lamel-
lae, to the body of the bone, are called " pedicles,

1
' as above

stated. In each pedicle are seen two excavations, or notches,
(incisure,) one on the upper, the other on the lower border,



CERVICAL VERTEBlt/E. 103

the latter being deeper than the former. These are adapted

to one another, so that the union of each pair forms a rounded

aperture, which communicates with the vertebral canal, and
gives transmission to the spinal nerves and some vessels.

From their position and mode of formation they are called

the inter-vertebralforamina (trous de conjugaison).

These remarks apply generally to all the vertebrae ; but

as each class presents peculiar characters which distinguish

those included within it from others, and as there are pecu-

liarities which mark certain individuals of each class, it be-

comes necessary to examine them more in detail.

39- The cervical vertebras are seven in number; they are

smaller than those in the other regions, which results from

the size of the body and processes being less than that of the

corresponding parts in the dorsal and lumbar class. The
vertebral foramen is of a triangular form, and larger propor-

tionally than in the other classes. The body, elongated

transversely, is thicker anteriorly than posteriorly ; for the

under and forepart of each dips down a little. The upper

surface is broader than the under one, and is rendered con-

cave from side to side, by two little plates, which project

upwards from its margins. The lower surface is slightly

convex, and rounded off at the sides. The superior articular

processes are flat, and oblique in their direction, so as to look

backwards and upwards, whilst the inferior incline down-

wards and forwards. The transverse processes, short, and

bifid at their extremities, present a groove superiorly for the

transmission of the nerves, and at their base a foramen,

through which in most of them the vertebral artery passes.

It will be observed, that these processes have two roots or

points of connexion with the vertebra. The posterior one

springs from the junction of the pedicle with the arch, and

therein corresponds with the transverse processes in the

back and loins. The anterior one is attached to the side of

the body of the vertebra, and ranges with the ribs, of which

it is a rudiment. The formation of the foramen can, from

these facts, be readily indicated. The osseous points, which

here represent the ribs, not being required for any special

purpose, remain in their rudimentary condition, and merely

incline backwards, so as to become anchylosed with the true
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transverse processes which lie behind them. They thus en-

close a space,— the foramen, which, however, cannot be said

to be intended to lodge the vertebral vessels, as it exists in

the seventh cervical vertebra, through which they do not

pass, and in the sixth and fifth in those cases in which the

artery enters at the fourth. The spinous process is short,

projects horizontally backwards, and is bifid at its extremity.

The plates are narrower and longer than in the other regions.

The notches are deeper and larger in the upper than in the

lower border of the pedicles, in all except the second. They

lie behind the articular processes in the first, but before them

in the rest.

40. The dorsal vertebrae, twelve in number, are interme-

diate in size, as well as in situation, between the cervical and

the lumbar. The foramen is smaller than in the cervical or

lumbar region, and is nearly circular in its form. The lateral

notches, and consequently the inter-vertebral foramina which

they form, are larger than those in the neck ; and those at the

lower margin of the pedicles are much larger and deeper than

those on the upper. The depth of the body, taken from

before backwards, is greater than its breadth from side to

side ; it is convex and prominent on the anterior surface, flat

and plain at the upper and lower ; at each side of the body

may be observed a slight notch in the superior as well as in

the inferior border— these, when the vertebra is placed in

apposition with the adjacent ones, form oval depressions for

the reception of the heads of the corresponding ribs. The
articulating processes are nearly vertical in their direction ;

the superior looking backwards, the inferior forwards. The
transverse processes are long and inclined backwards, and on

the anterior surface of each of their tubercular terminations is

situated a slight excavation, which in the fresh state is tipped

with cartilage, and articulates with the tubercle of the rib.

The spinous processes, elongated and triangular, are directed

downwards, and terminate in a tubercle. The plates are

broad and thick ; but shorter than those in the neck.

41. The lumbar vertebras, five in number, are larger than
either of the other sets. The foramen of each vertebra in

this region is large and triangular. The notches for the
formation of the inter-vertebral foramina are very deep, espc-
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cially the inferior pair. The body, broader from side to side

than from before backwards, is flat on its superior and in-

ferior surfaces. It is not so convex anteriorly as that of

the dorsal vertebrae. The articulating processes are thick,

strong, and disposed vertically ; the superior pair, concave,

look inwards and backwards ; the inferior, convex, outwards

and forwards; the former are farther apart than the latter,

hence they receive and in a manner embrace the lower arti-

culating processes of the vertebra above them. The trans-

verse processes, long, thin, and horizontal, do not project

backwards like those of the dorsal vertebra;. The spinous

process is broad, flat, and nearly of a square form, so that it

terminates not by a pointed extremity, as in the back, but

presents rather a compressed and rough border. The plates,

though shorter, are deeper and thicker than those of the dor-

sal vertebra?.

The general characters of vertebras, and the differences

which characterise those of different regions, being considered,

it remains to point out certain peculiarities presented by some

individual bones in each set. It may be here stated gene-

rally, that the vertebrae situated at the extremities of each

region assimilate in some degree to the characters of those in

whose vicinity they are placed. Thus, for instance, the

lower pieces of the cervical region begin to resemble the dor-

sal vertebrae, and the latter become, by a similar transition,

assimilated to the lumbar, — the characters peculiar to each

region being best displayed by the bones situated towards its

middle point.

Peculiarities of certain vertebra,.— The first, second, and

seventh cervical vertebrae present some characters which dis-

tinguish them from the others.

The first, or atlas (so called from supporting the head),

is an irregular ring of bone, which presents nothing analo-

gous either to the bodies or spines of the other vertebrae.

The ring, in the fresh state, is divided into two parts by a

transverse ligament,—the anterior one being occupied by the

odontoid process of the axis, the posterior by the spinal

cord,— it presents in front a small arch of bone, the anterior

surface of which is marked by a tubercle, the posterior by a

smooth depression, adapted to the odontoid process of the axis.
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The posterior segment of the ring is considerably the larger;

it is thick and round in the greater part of its extent ;
but at

its junction with the rest of the vertebra there exists on the

upper border a smooth groove, which lies behind the superior

articular process, and marks the tortuous course pursued

by the vertebral artery previously to entering the cranium.

This groove is analogous to the notches in the other verte-

brae, for it transmits the first spinal nerve as well as the

vertebral artery ; it is sometimes converted into a foramen

by a spicula of bone. The articulating surfaces are hori-

zontal and large ; the superior pair receive the condyles of

the occipital bone ; they converge in some sort towards the

forepart of the bone ; and as their form is oval, and their

surface concave from before backwards, they look towards

one another. The inferior pair, on the contrary, are flat,

and nearly circular in their form. The parts of the vertebra

{lateral masses) on which these processes are situated are of

very considerable thickness, because the weight of the head,

which in others is received by the bodies, rests here on the

articular surfaces. The transverse processes project consi-

derably on each side, and terminate in a rounded point.

The second vertebra, or axis (so called from forming the

pivot on which the head rotates), is somewhat triangular in

its form. The body presents anteriorly a vertical ridge,

bounded on each side by a depression for the attachment of

the longus colli muscle ; superiorly it is surmounted by a

process {odontoid, p. dentatus; whence is derived the name
vertebra dentata), presenting two smooth surfaces, one for its

articulation with the atlas, the other with the transverse li-

gament which retains it in its situation; being constricted

inferiorly, and somewhat enlarged towards the summit, these

parts of the process are called respectively its neck and head.

The superior articulating processes are of considerable size,

and nearly horizontal; they are close to the body, so as to

communicate to it the weight of the head, transmitted to them
by the articular processes of the atlas ; the inferior pair are

oblique, and of the same size as in the vertebra? beneath
them. The transverse processes are neither grooved nor
bifurcated, and the foramen at their root is inclined obliquely
outwards. The spinous process is very large, and gives
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attachment to several muscles ; it is deeply grooved on its

inferior surface ; the plates which support it are of propor-

tionate size.

The seventh, or prominent vertebra, approaches in its

characters to those of the dorsal region ; its spinous process

terminates in a tubercle, and is so long as to be, in the

natural condition, felt underneath the skin ; whilst the other

cervical spines lie more deeply, and are covered by muscles ;

hence the term " prominent," so commonly applied to this

vertebra. The transverse process, though pierced by a fora-

men, presents but a slight appearance of a groove on its upper

surface, and seldom more than a trace of a bifurcation at its

extremity.

TheJirst dorsal vertebra is marked at each side by a com-

plete articular surface for the first rib, and on its inferior bor-

der by a slight excavation, which receives half the head of the

second : the upper articular processes are oblique, and the

spinous more nearly horizontal than those below it.

The tenth dorsal vertebra is usually marked by an articular

surface, which receives the entire of the head of the corre-

sponding rib.

The eleventh is distinguished by its transverse processes

not presenting an articulating surface for the tubercle of the

rib, whilst the form of its spinous process, of its lamellae and

body approaches that of the lumbar vertebras.

The twelfth dorsal vertebra resembles the eleventh in most

of its characters ; but its transverse processes are shorter,

and the lower articular pair convex and directed outwards, so

that its conformation resembles that of the lumbar vertebras

in these particulars.

Amongst the lumbar vertebras, the fifth only is distinguish-

able by any peculiarity deserving of notice, its body being

thicker anteriorly than posteriorly, and its transverse process

short, thick, and rounded.

42. The bones just described, when ranged in their na-

tural position, form a pyramid, the length of which is equal

to about two feet two or three inches; taken as a whole

it presents an anterior and posterior surface, two lateral

surfaces, a base, and a summit, each deserving a particular

notice.
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The anterior surface is broad in the cervical, narrow in

the dorsal, and again expanded in the lumbar region ; it is

marked by a series of transverse grooves corresponding with

the centre of the bodies of the vertebrae, and in the fresh

state is covered by the anterior common ligament. When
viewed in profile, it presents three curves depending on the

different degrees of thickness of the anterior and posterior

part of the bodies of the vertebrae in the different regions,

but still more on that of the inter- vertebral substance. In the

neck and loins the convexity of the curve is forwards, in the

back it is in the opposite direction. A slight degree of lateral

curvature is also observable in most cases in the dorsal region,

the convexity of which is directed towards the right side.

The older anatomists imagined this to be produced by the

action of the aorta beating against the left side of the column ;

but Bichat attributed it to the effect of muscular action, and

explained it in the following way:—As most persons are dis-

posed to use the right arm in preference to the left, the mus-

cles of that side become stronger, and act with more power on

the points to which they are attached ; when making efforts,

as in pulling, the body is curved to the left, which gives an

additional advantage to the muscles ; and the habitual use of

this position gives rise to some degree of permanent curva-

ture. In support of this explanation of the fact, Beclard has

stated that he found in one or two individuals, who were

known to have been left-handed, the convexity of the lateral

curve directed to the left side.

The posterior surface presents along the median line the

spinous processes, varying in form and direction, as has been
already stated, being horizontal in the cervical and lumbar
regions, and nearly vertical in the dorsal. Those in the cer-

vical and dorsal regions correspond pretty exactly with the

middle line, but in the back the spines will be observed in

many instances to incline some to one side some to the other.

On each side of these are the vertebral grooves, extending
from the base of the skull to the sacrum ; their breadth cor-

responds with that of the laminae ; they are broad but shal-
low in the neck, and become deep and narrow lower down.
Along the grooves are seen the spaces between the laminae,
which in the natural condition are filled up by the yellow liga-
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ments. The breadth of these intervals is very trifling in the

neck and in the greater part of the back ; it increases in the

lower third of the dorsal, and still more in the lumbar region.

The interval between the occipital bone and the atlas is con-

siderable, and so is that between the last lumbar vertebra

and the sacrum.

The lateral surfaces of the column present the transverse

processes, varying in form and character in the different re-

gions ; before these are situated the inter-vertebral foramina,

and more anteriorly still, in the dorsal region, the articulating

surfaces which receive the heads of the ribs.

The summit is articulated with the occipital bone, and

supports the head, whilst the base, or broader extremity, rests

on the sacrum. Along the entire extent of the column runs

the vertebral canal, which is broad and triangular in the

cervical and lumbar regions, circular and contracted in the

dorsal. The canal may be said to expand at its upper extre-

mity into the cranial cavity, and at its lower end to be pro-

longed into that of the sacrum.

Developement.—In the description here given of the ver-

tebrae, each of them is considered as a single bone ; and so it

is when fully formed. But in the fcetal state and in early

infancy each consists of at least three pieces, representing so

many centres of ossification, one corresponding with the body

and one for each lateral mass. The spinous process has even

been observed to commence by a separate point, and analogy

would lead to the inference, that the anterior and posterior

segments of the body are produced from distinct centres.

Are we to go farther still, and admit that the body in the

first instance consists of two lateral halves ? If so, instead of

three we sbould have eight incipient osseous points in each

of these bones. The atlas has three osseous nodules from

which its ring is completed, one at each side for the lateral

masses, and one in front for the anterior arch. Bichat found

in some cases two additional points in the posterior arch.

The second vertebra commences by five points at least, two

of them being in its odontoid process.
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OF THE SKULL.

43. The skull is of a spheroidal figure, compressed on the

sides, broader behind than before, and supported by its base

on the vertebral column. It is divided by anatomists into

two parts, the cranium and the face; the former being com-

posed of eight bones, viz. the occipital, two parietal, the

frontal, two temporal, the sphenoid, and the ethmoid; the

latter is made up of fourteen bones, viz. two superior max-

illary, two malar, two ossa nasi, two ossa palati, two ossa

unguis, two inferior turbinated bones, the vomer, and inferior

maxilla; the frontal bone is so situated as to be common to

the cranium and face. The bones of the ear are not included

in this enumeration, as they belong rather to a special organ

than to the skeleton considered as the frame-work of the

body.

THE OCCIPITAL BONE.

44. The occipital bone (os occipitis) is situated at the poste-

rior part of the base of the skull ; broad behind, narrowed to a

point before, of a trapezoid figure, presenting two surfaces,

four borders, and four angles. To place the bone in its na-

tural position, hold it so that the great foramen and the arti-

culating processes beside it shall look directly downwards ;

the thick process in front of the foramen will then project

forwards into the base of the skull, whilst the broad expand-

ed part behind it, arches upwards and a little forwards, form-

ing the posterior wall of the cavity. External surface : this

is convex in its general outline, and presents a little above its

centre a rough prominence, the occipital protuberance, the

part between which and the superior angle is smooth. Ex-
tending obliquely outwards from the protuberance is a rough
line, called the superior curved line, to distinguish it from
another which is between it and the great foramen, called the

inferior curved line ; both are prominent, and give attachment
to muscles, as also do the rough depressions between them.
These are crossed by a vertical line extending forwards from
the protuberance to the foramen.

The occipital foramen (foramen magnum), which is of an
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oval figure (its long diameter extending from before back-

wards), gives transmission to the spinal cord, the vertebral

arteries, and spinal accessory nerves.

At each side of the foramen, but nearer its anterior part,

are situated the articulating processes (condyles), two oblong

eminences, which articulate with the first vertebra. These

converge from behind forwards ; their inferior surface, which

in the fresh state is smooth, covered with cartilage, and con-

vex in its general outline, looks downwards and outwards,

and is adapted for moving on the concave surface presented

by the articulating processes of the atlas. The inner border

of the condyles is rough, and receives the insertion of the

check ligaments, which extend up from the odontoid process

of the axis ; the outer border, depressed and not so well

marked, gives attachment to the ligament connecting it with

the atlas.

External to the forepart of the condyles are two fossae, in

the bottom of which are two foramina (anterior condyloid),

which look outwards and forwards, and transmit the hypo-

glossal nerves ; behind them are also two larger pits, in which

are generally, but not always, found foramina (posterior con-

dyloid), which give passage to a vein and small artery : some-

times a foramen exists at one side, and not at the other. Ex-

ternal to each condyle is a rough surface, which overhangs

the transverse processes of the vertebras, and of which it may
be regarded as the " analogue it gives insertion of the rec-

tus lateralis muscle.

• 45. The internal surface is marked by two lines— one ver-

tical extending from the upper angle of the bone to the great

foramen, and the other transverse from one lateral angle to

the other. These intersect towards the central point (inter-

nal occipital protuberance) and mark off' four pits, of which

the upper pair (superior occipital fossae) receive the posterior

lobes of the brain, and the lower (inferior occipital fossae)

lodge the lateral lobes of the cerebellum : the superior and

two transverse lines are generally grooved, and correspond

with the course of the longitudinal and lateral sinuses. The

anterior border of the foramen magnum is slightly exca-

vated, and becomes continuous with the basilar groove, a

shallow excavation on the surface of the basilar process,
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which supports the medulla oblongata ; within its margin

are the anterior condyloid foramina, and a little external

to it are two fossa?, marking the terminations of the lateral

sinuses.

The thick triangular process which projects forwards into

the base of the skull from the foramen, is called the basilar

process ; its margins are rough, and contiguous to the pars

petrosa of the temporal bone ; its under-stirface presents slight

depressions for the insertion of muscles, and the upper one

the shallow groove just noticed.

The superior borders of the occipital bone are dentated and

converge to a point, but are frequently interrupted by bony

islets (ossa triquetra—Wormiana) ; the inferior border at each

side is divided into two parts by a prominent piece of bone,

the jugal eminence, which surmounts an excavation contri-

buting with the temporal bone to form the jugular fossa.

The superior angle is acute, and received into the retiring

angle formed by the posterior border of the parietal bones ;

the anterior is represented by the extremity of the basilar

process ; the lateral angles, not very prominent, correspond

with the line at which the postero-inferior angle of the pari-

etal bone joins with the mastoid part of the temporal.

Articulations.— The occipital articulates with six bones,

viz. with the two parietal by its superior borders— the two
temporal by the inferior— with the sphenoid by its basilar

process— and with the atlas by the condyles.

Attachments of muscles.— The posterior third of the supe-

rior curved line gives attachment to the trapezius; its ante-

rior two-thirds to the occipito-frontalis above, and to the

sterno-mastoid below : the inner part of the space between the

curved lines to the complexus : the external part to the sple-

nius capitis : the space between the lower ridge and the great
foramen to the recti majores and minores, and more out-

wardly to the obliquus superior: the base of the juo-al emi-
nences to the recti laterales : the fossa? at the inferior surface

of the basilar process to the recti antici (majores and mi-
nores), and still more anteriorly to the superior constrictor of
the pharynx.

Developement.— In the foetus at birth this bone consists of
four distinct pieces, of which one represents the basilar pro-
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cess, two the lateral or condyloid portions, and one the pos-

terior or expanded part. Hence it is usually said to com-

mence by four points of ossification. Meckel, however, is of

opinion that it has no fewer than eleven separate centres,

eight of them being in the broad (squamous) part. This

doubtless has existed in some specimens which he examined;

but ordinarily in the early stages of the developement there

are found two ossific points in the lateral parts as above

stated, one in the anterior or basilar, and four in the poste-

rior broad part.

THE PARIETAL BONE.

46 The parietal bones (ossa parietalia) form a principal part

of the roof of the skull ; they are of a square form, convex

externally, concave internally, and present each two surfaces

and four borders. The external surface rises towards its

middle, where it presents a slight elevation, called the parie-

tal eminence, below which is an oblique line, forming part of

the temporal ridge, and bounding a flat surface, which forms

a part of the temporal fossa. At the upper and back part of

the bone usually about two lines from the sagittal suture is

a small hole, (foramen parietale) which transmits a communi-

cating vein ; its position is exceedingly variable ; even its

existence is not constant.

The internal surface of the bone is marked by branching

lines corresponding with the course of the middle meningeal

artery, and by depressions for the convolutions of the brain.

Towards its middle is a depression, " parietal fossa," corre-

sponding with the eminence (parietal) on the outside. Along

the superior border is a slight depression, which with a similar

one in the corresponding bone forms a groove adapted to the

course of the longitudinal sinus; and in the same situation (in

most skulls, particularly those of old persons) are some small

pits corresponding with the so-named glandulae Pacchioni.

The superior border is straight, and articulated with its

fellow by a series of dentations ; the inferior border, concave

and bevelled off at its outer margin, is overlapped by the

squamous portion of the temporal bone ; the anterior unites

with the frontal bone, and the posterior with the occipital.

The anterior inferior angle dips down to the great wing of

the sphenoid bone, and is grooved internally by the middle

i
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meningeal artery : the posterior inferior angle articulates with

the mastoid part of the temporal bone, and presents internally

a small part of the groove which lodges the lateral sinus.

Each parietal bone gives attachment to the temporal mus-

cle by that part of its surface which lies beneath the tempo-

ral ridge : the remainder of its outer surface is covered by the

aponeurosis of the occipito-frontalis.

Articulations.— It articulates with its fellow of the oppo-

site side, and with the frontal, the sphenoid, the temporal,

and the occipital bones.

Developement.— Its growth proceeds from one ossific cen-

tre which corresponds with the parietal eminence. At birth the

antero-superior angles of these bones are not developed, hence

there exists an interstice between them and the still divided

os frontis, which is called the " fontanelle
M

(fons, bregma.)

THE FRONTAL BONE.

47. The frontal bone (os frontis, coronale), situated at the

anterior part of the skull, and upper part of the face, is divi-

sible into two parts (frontal and orbital), differing in size and

position ; of these, one extends upwards towards the vertex,

forming three-fourths of the extent of the bone, the other,

inferior and horizontal in its direction, forms the roof of the

orbits. To place the bone in its natural position, hold it so

that the orbital plates shall look downwards, and the smooth
convex surface forwards.

The external surface of the frontal part is smooth, and
presents on each side a slight elevation, named frontal emi-

nence^ which corresponds with the most prominent part of the

forehead : beneath this is an arched depression, bounded be-

low by a prominent curved line, called the superciliary ridge,

or arch, which is more or less prominent in different indivi-

duals. Immediately beneath this is the margin of the orbit

( orbital arch), which is better defined towards its outer part,

where it curves down to the malar bone and forms the ex-

ternal angular process, than at its inner portion, where it

gradually subsides towards the root of the nose. Towards
the inner third of the orbital arch is a small foramen (supra-
orbital), or sometimes a notch, crossed by a ligament, which
transmits the supra-orbital nerve and artery.
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Between the superciliary ridges is the nasal eminence, or

glabella, which is prominent in proportion to the size of the

frontal sinuses ; it is bounded inferiorly by a rough surface

which articulates with the nasal bones and the ascending pro-

cesses of the superior maxilla. From this surface projects

downwards in the median line a flat thin process called the

nasal spine ; it articulates in front with the nasal bones, and
behind with the perpendicular lamella of the ethmoid.

The internal surface of this part of the bone is concave,

and presents along the median line a groove corresponding

with the longitudinal sinus. The margins of the groove gra-

dually approach towards the forepart of the bone, and in some

cases unite so as to form a ridge ; but in others the groove,

narrowed almost to a line, continues apparent down to the

foramen caecum. In either case it gives attachment to the

falx ; this ridge terminates in a minute foramen, calledfora-

men cdcum, from its having been supposed to be merely a

cul-de-sac, but it is in reality pervious, and lodges a small

spur-like process of the dura mater, and transmits a vein

which enters the sinus from the nasal fossae.

48 The orbital plates or processes are smooth and concave

at their inferior surface, the superior or cerebral is convex,

and marked more or less in different instances by elevations

and depressions corresponding with the sulci and convolu-

tions of the anterior lobes of the brain which rest upon them.

They are separated by a deep excavation (incisura ethmoi-

dalis), which receives within it the cribriform plate of the

ethmoid bone, and round its margins are several cells which

complete the cavities lodged within the lateral parts of the

last-named bone. In this margin may also be observed two

foramina {anterior and posterior orbital), which are common

to the frontal and ethmoid bones, as their contiguous mar-

gins contribute to their formation. The anterior one trans-

mits the nasal twig of the ophthalmic nerve, and the anterior

ethmoidal artery ; the other the posterior ethmoidal artery

and vein. Each orbital plate is bounded externally by a

thick well-marked prominence, called the external angular

process ; and internally by a depressed and smooth one {in-

ternal angular process). Near the inner one is a slight de-

pression to which is attached the cartilaginous pulley of the

i 2
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trochlearis muscle ; near the outer and within the orbit, is a

depression for the lodgment of the lachrymal gland ; the ex-

ternal side of this process is slightly hollowed, and forms

part of the temporal fossa.

The thickness of the frontal bone varies considerably in

different parts of it. The orbital plates are thin and trans-

lucent ; the nasal and external angular processes are thick

and prominent. The upper or broad part is thinner at the

frontal eminences than elsewhere, if these are well-marked so

as to indicate a full developement of the corresponding cere-

bral parts. In childhood the two tables are separated only

by the diplo'e, as in other bones ; but in adult age, an interval

exists between them at the middle line over the nasal process,

and extending outwards for some way under the superciliary

ridges. This interval, the extent of which varies in different

individuals, is divided by a ridge of bone into two parts or ca-

vities, called the frontal sinuses ; they are lined by mucous

membrane, and communicate with the anterior ethmoidal cells.

Articulations.—The frontal articulates with twelve bones ;

superiorly with the two parietal, laterally and behind with

the sphenoid, inferiorly with the ethmoid ; with the nasal

bones by the nasal spine ; with the ossa unguis ; with the

ascending process of the superior maxillary bones ; and with

the malar bones. The mode of articulation differs in diffe-

rent parts of its circumference. Thus, the superior border

is found to overlap and rest on the parietal bones, whilst to-

wards the lateral, and inferior parts the exterior table of the

bone is bevelled off, and is covered in by the parietal. The
posterior border of the orbital plates, straight and squamous,

is in a manner inserted between the margins of the two alae of

the sphenoid bone, with each of which it articulates.

Attachment of muscles.— It gives attachment to the corru-

gator supercilii— to a small part of the temporal and of the

orbicularis palpebrarum.

Developement.—This bone begins by two osseous points

corresponding with the frontal eminences. The lateral pieces
formed by the spreading of the ossification ultimately become
united along the middle by a straight suture, which runs from
the vertex, where it is continuous with the sagittal suture down
to the nose. It is generally obliterated at an early period.
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THE TEMPORAL BONE.

49. The temporal bones, two in number, are so named
because they occupy that part of the head on which the hair

first becomes white, and thus indicates the ravages of time

(ossa temporis).

The temporal bone (os temporis) is placed at the side and

basis of the skull. When viewed in its natural position, it

presents two positions, one at the side of the skull towards its

middle and lower part ; which is flat and vertical in its direc-

tion ; whilst the other is horizontal and projects inwards so as

to be wedged between the occipital and sphenoid bones. But
to facilitate its description, it may be divided into three parts,

adopting the division which obtains in infancy before the

ossification is complete. One is superior, flat, scale-like,

and named the squamous portion (squama, a scale) ; another

posterior, thick at its base, but tapering downward like a

nipple, the mastoid part ; the third, called petrous from its

hardness, is internal and intermediate, projecting into the

basis of the skull.

The squamous portion, (pars squamosa,) by its external

surface which is smooth, forms part of the temporal fossa,

and is bounded above by an arched border, below by a ho-

rizontal process called " zygoma." The inner surface of the

squamous part of the bone, slightly concave in its general out-

line, is marked by cerebral impressions like the other bones

of the head, and by slight linear grooves for the branches of

the middle meningeal artery. Its upper edge is bevelled off

so as to form a thin scale which overlays the parietal bone.

The zygoma, or zygomatic process (Czvyvvpt, to connect or

yoke together), forms a yoke connecting the temporal with the

malar bone, and under which the temporal muscle passes; it

is broad posteriorly at its base, where it projects outward

from the squamous part of the bone, but soon narrows, and

turns forward; its outer surface is convex and subcutaneous,

the inner surface is concave and bounds the temporal fossa ;

the superior margin very thin gives attachment to the tem-

poral fascia ; the inferior one is thicker and shorter, owing to

the end of the process being bevelled off so as to rest on the

malar bone, with which it articulates. At its base the upper
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surface is concave and supports the posterior border of the

temporal muscle. The under surface forms the border of the

glenoid cavity ; here it presents two roots, of which one runs

horizontally backwards, forming the outer margin of the

glenoid cavity, whilst the other turns inwards and forms the

anterior border of that cavity. At the point of division is a

slight tubercle which gives attachment to the external lateral

ligament of the lower jaw. Now the anterior root widens

and subsides, becoming concave from without inwards and

convex from before backwards. In its natural condition it is

covered with cartilage. The other root, which is continued

horizontally backwards, bifurcates, one part turning inwards

to the fissura Glasseri, whilst the other gradually subsides as

it passes backwards over the auditory tube, yet marks the

separation between the squamous and mastoid portions of the

bone. The glenoid fossa (yXqvr], a shallow pit), enclosed by

these roots, is elongated from without inwards, and divided

into two parts by a fissure (jissura Glasseri), which transmits

the chorda tympani nerve, laxator tympani muscle, and gives

attachment to the processus gracilis of the malleus. The part

before the fissure is smooth, and articulates with the lower

jaw ; the remainder lodges a process of the parotid gland.

The mastoid part of the bone externally is rough, for the

attachment of muscles, and prolonged downwards, forming

the mastoid, or nipple-shaped process {[Jja&roc, a nipple
;
zthog)

from which this division of the bone is named. This process

overhangs a groove (digastric fossa) for the attachment of

the digastricus muscle ; internally the mastoid part presents

a broad and generally a deep groove which curves forwards

and downwards ; it here supports part of the lateral sinus.

It is usually pierced by a foramen (mastoideum) which opens
into the sinus from the outer surface. The size and position

of this hole vary in different instances ; it sometimes exists

at one side and not at the other.

The petrous part, pars petrosa, (wjjroof, a stone), forms a
triangular pyramid (pyramis trigona) which projects into the
base of the skull forwards and inwards ; it presents a base,
an apex (truncated), three surfaces, and three borders. In
the base is situated the orifice of the auditory canal, which is

bounded above by the posterior root of the zygoma
; in-
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feriorly, and in the greatest part of its circumference, by a

curved uneven lamella (audi/org process), to which the car-

tilage of the ear is attached : this process is in the foetus

a sepai-ate piece. The canal itself (meatus auditorius ex-

ternus), narrower in the middle than at its extremities, is

directed obliquely forwards and inwards, and leads into the

tympanum. The apex, rough, irregular, and, as it were,

truncated, forms part of the foramen lacerum medium, and

is pierced by the termination of the carotid canal (canalis

caroticus) : — this canal commences in the inferior surface

anterior and internal to the jugular fossa, ascends at first

perpendicularly, but soon turns horizontally forwards and

inwards to the apex, where it ends.

The anterior surface of the petrous portion forms part of

the middle fossa in the base of the skull, where it looks

obliquely upwards and forwards. Towards the apex it is

slightly grooved, where it corresponds with the ganglion of

the fifth pair of nerves (Gasserian). A narrow groove is

seen to run obliquely backwards and outwards; it lodges a

small nerve (the Vidian) ; it is named the hiatus Fallopii,

and leads to the aqueduct of Fallopius. Farther back is a

rounded eminence indicating the situation of the superior

semi-circular canal. The aqueduct of Fallopius just alluded

to commences at the internal auditory meatus; it is a small

osseous tube lodged in the interior of the bone, and passing

at first in an arched direction, outwards and upwards, then

backwards and downwards towards the basis of the skull,

where it ends in the stylo-mastoid foramen ; it transmits the

portio dura, and receives, through the hiatus Fallopii, the

Vidian nerve. The posterior surface looks obliquely back-

wards and forms part of the third or posterior fossa at the

base of the skull. In it will be observed a large orifice lead-

ing to a short canal (meatus auditorius internus). The canal

is oblique in its direction, having an inclination outwards and

forwards. It conveys the auditory and facial nerves. Its

fundus is formed by a lamella of bone, divided into two parts

by a crest or ridge ; the upper or smaller part is pierced by a

foramen which transmits the facial nerve, whilst the lower

presents several very small apertures through which the

fibrilhc of the auditory nerve pass. About three lines fur-
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ther back than the orifice of the meatus is a narrow fissure,

oblique in its direction. It is the termination of the aquae-

ductus vestibuli. Between the aperture of the aqueduct

and that of the meatus is an irregular depression, into which

a small process of the dura mater is fixed. On the inferior

surface, which is exceedingly irregular, we observe, proceed-

ing from within outwards and backwards, a rough surface,

giving attachment to the levator palati and tensor tympani

muscles, the carotid foramen, the jugular fossa, the vaginal

and styloid processes ; lastly, the stylo-mastoid foramen. The

carotid foramen leads into the curved canal (canalis caroticus)

already noticed. Thejugularfossa (fossa bulbi, v. jugularis

interna?). This was named by some the " thimble-like" ca-

vity, also the "foramen lacerum posterius.
vl

It is of large

size, and formed in the contiguous margins of the temporal

and occipital bones. It is in some cases divided into two

parts, but unequally, by a spicula of bone ; the anterior and

inner portion gives passage to the vagus, glosso-pharyngeal

and spinal accessory nerves, whilst the posterior and larger

one transmits the jugular vein. External to the margin of

the fossa is the styloid or pencil-like process, long and taper-

ing, with an inclination downwards and forwards. Its length

varies from an inch to an inch and a half : it gives attach-

ments to three muscles and two ligaments. Close before the

base of the styloid process is a compressed bony plate, the

free surface of which looks obliquely forwards and forms the

back part of the glenoid or articular cavity. This is named
the vaginal process (vagina processus styloidei). Between
the root of the styloid process and the mastoid is the stylo-

mastoid foramen (f. stylo-mastoideum), so called from its

position with regard to the processes just named. It forms

the outlet or termination of the aqueduct of Fallopius and
gives exit to the facial nerve.

The superior border of the pars petrosa is grooved for the

petrosal sinus ; in the anterior, which is very short, is situ-

ated the orifice of the Eustachian tube, a canal which leads
from the pharynx to the tympanum : above this, and sepa-
rated from it by a thin horizontal lamella {processus coch-
lea riformis), is another osseous tube, that gives passage to the

tensor tympani muscle. The posterior border articulates with



SPHENOID BONE. 121

the basilar process of the occipital bone and forms with it

the jugular fossa. About the middle of this edge or border

is a minute foramen, the opening of a small canal leading

from the cochlea (aquaductus cochlea).

Articulations.—The temporal bone articulates with the

parietal, malar, inferior maxillary, sphenoid, and occipital

bones.

Attachments of muscles.—To the zygoma is attached the

masseter ; to the squamous portion, the temporal ; to the

mastoid process, the retrahens aurem, the sterno-mastoid,

splenius capitis, and trachelo-mastoideus ; to the digastric

fossa, the digastricus ; to the styloid process, the stylo-

glossus, stylo-hyoideus, and stylo-pharyngeus ; to the apex

of the petrous portion, the levator palati and tensor tympani.

Developement.—The squamous, mastoid, and petrous parts

of the bone have each a separate ossific centre. So have the

processes, viz. the zygomatic, styloid, and auditory.

THE SPHENOID BONE.

50. The sphenoid is a single bone, placed transversely at the

base of the skull, and articulated with all the bones of the

cranium and several of those of the face, between which it

is inserted somewhat like a wedge, whence its name {p^v,

a wedge : ztb^og, like) ; its form has been likened to that of a

bat with its wings extended ; and the comparison is hot very

far fetched, particularly if the ethmoid bone remains attach-

ed as often happens. Like other irregular bones, it may

be divided into body and processes.

To place this bone in its proper position so as to perceive

clearly the relations of its different parts, observe that it has

two thick processes somewhat like legs. Hold it so that these

shall project downwards, as if from beneath the body and

wings, and let those edges of the processes which are chan-

nelled into vertical groves look backwards.

Of the body, or central part of the bone.—To give pre-

cision to its description we say that it presents six aspects or

surfaces, each of which looks in a different direction and has

distinct relations :—The superior surface, which forms part of

the basis of the skull, is of limited extent, yet is hollowed

into a deep pit, which lodges the pituitary gland: hence this
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excavation is called pituitary fossa, and sometimes " sella

Turcica," from some resemblance to a Turkish saddle

(ephippium). On either side of the fossa the surface is

depressed and corresponds with the cavernous sinus ;
farther

back are two superficial grooves, directed from behind for-

wards, which correspond with the internal carotid arteries.

Before the fossa, is a slightly depressed portion of the bone,

on a level with the optic foramina, on which rests the com-

missure of the optic nerves ;— behind it, is a prominent as-

cending lamella, of a square form, and sloping backwards, so

as to be continuous with the basilar groove of the occipital

bone : the corners of this lamella project over the fossa, and

are called the posterior clinoid processes (xtjvrj, a bed). The
inferior surface is the narrow interval between the pterygoid

processes ; it is intersected by a prominent spine called the

rostrum or azygos process, which dips downwards and for-

wards to join the vomer. At each side are two small and

slightly everted lamellae (projecting from the base of the

pterygoid processes), which articulate with the margins of

the vomer. Farther out is a small groove which contributes

with the head of the palate bone to form the pterygopalatine

canal.

The anterior surface is very irregular, and presents the

openings of two deep sinuses, into which the bone is hol-

lowed : these sinuses {sphenoidal) do not exist in young
children ; in the adult, in whom they are of considerable

size, they are separated by a thin partition (septum sphe-

noidale), which is continuous inferiorly with the rostrum,

and in the front articulates with the central lamella of the

ethmoid bone. The sinuses are covered in anteriorly by two
thin curved osseous plates, the sphenoidal spongy bones (cornua

sphenoidalia, cornets sphenoidaux) ; these do not, however,

altogether seal up the sphenoidal sinuses, but leave a circular

aperture, by which they communicate with the posterior eth-

moidal cells.
. In early life they are distinct, and easily sepa-

rable, but in the adult they become united either with the

margins of the sinuses or with the ethmoid or the palate bone.
The posterior surface is flat, and united with the basilar

process of the occipital bone,— in early life by cartilage, but
in adult age by osseous matter.
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The lateral surfaces are continuous with the great wings,

which branch out from them on either side.

51. Of the processes :—The principal processes are, the

great wings, the small wings, and the pterygoid processes ;

the minor ones are the ethmoid spine, processus olivaris,

clinoid processes, the rostrum, the hamular and spinous

processes.

The great wings (alae majores) project outwards, forwards

and upwards, from the sides of the body of the bone, and are

so formed as to present each three surfaces, looking in dif-

ferent directions; one, anterior (orbital), is square, smooth,

inclined obliquely forwards, and forms part of the outer wall

of the orbit ; the second (superior or cerebral), of much
greater extent, is elongated from behind forwards, and con-

cave, so as to form part of the middle fossa of the basis of the

skull, which supports the middle lobe of the brain ; the third,

(external or temporal), looks outwards into the temporal fossa

where it forms part of the side of the cranium. It is elongated

from above downwards and slightly hollowed. But it will be

observed that this surface, taken as a whole from the top of

the wing dow n to the root of the pterygoid process, presents

two parts divided by a slight ridge — of these the upper and

longer one just noticed forms part of the temporal fossa, and

the inferior or smaller division, of the zygomatic fossa.

The small icings (ahe minores), called also wings of In-

grassias, are triangular in form, horizontal in direction, and

extended forwards and outwards, on a level with the upper

surface of the body— its fore-part. Their upper surface,

plain and flat, supports part of the anterior cerebral lobes,

the inferior one overhangs the back part of the orbit and the

sphenoidal fissure. The anterior border, sharp, thin, and

rough, articulates in the greater part of its extent with the

orbital plate of the frontal bone, and internally, at the middle

line, where the bases of the two processes are united by a

slight angular process (ethmoidal spine), with the cribriform

lamella of the ethmoid bone. The posterior border, rounded

and smooth, is also free and unattached, and corresponds with

the fissure (fissura Sylvii) which separates the anterior from

the middle lobe of the brain. The external and anterior ends

of these processes are sharp and pointed, whilst posteriorly
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they terminate in two blunt tapering productions, which in-

cline obliquely backwards, towards the pituitary fossa, and

overlay the cavernous sinuses. These are called anterior

clinoid processes.

52. The pterygoid processes are seen at the inferior surface

of the bone, from which they project down like legs rather

than wings, though the name given to them would indicate

the reverse (7rr&gv%, a wing). Each of these consists of two

narrow plates {pterygoid lamella), united at an angle in

front, and diverging behind, so as to form an angular groove

{pterygoidfossa) The internal plate, longer and narrower

than the external, is prolonged into a slight round process,

named, from its crooked form, the hook-like or hamular pro-

cess, round which plays the tendon of the tensor palati muscle.

The external lamella looks outwards, and somewhat forwards,

bounds the zygomatic fossa, and gives attachment to the ex-

ternal pterygoid muscle. At the root of the internal lamella

is situated a slight depression {fossa navicularis), which gives

attachment to the tensor palati muscle ; in the groove or fossa,

between the two plates, arises the internal pterygoid muscle.

The groove is incomplete at its lower part when the sphe-

noid bone is examined by itself, for an angular interstice ex-

ists between the pterygoid lamella?. This, however, is filled

up by a part of the pyramidal process of the palate bone,

which is inserted between the margins of the lamella?.

53. The ethmoid spine is a very small angular plate, which

projects forward on a level with the upper surface of the

lesser wings in the middle line, and articulates with the cri-

briform lamella of the ethmoid bone.

The processus olivaris is a minute elevation seen on that

depressed piece of bone on a level with the optic foramina,

and which supports the commissure of the optic nerves.

The clinoid processes are two pair, one before, the other

behind the pituitary fossa; therefore called anterior and pos-

terior. A spicula of bone often passes from the anterior to

the posterior clinoid process at one or both sides ; and occa-

sionally one dips down from this to the body of the bone.
The rostrum is the prominent angular ridge which projects

downwards from the under or guttural surface of the bone,
dividing it into two parts.
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The hamular process projects from the termination of the

internal pterygoid plate, is thin, constricted, and curved in the

greater part of its extent, but ends in a small blunted tubercle.

The spinous processes are placed at the posterior and inner

terminations of the great wings, from which they project

downwards about two lines.

54. Each lateral half of the bone presents a fissure, three

foramina, and a canal. The fissure (Jissura sphenoidalis),

triangular and elongated, is placed between the lesser and

greater wings, opens into the orbit, (hence sometimes named

foramenl acerum orbitale), and transmits the third, the

fourth, and the sixth nerves, the ophthalmic branch of the

fifth and the ophthalmic vein. This fissure is separated at

its base from the foramen opticum by a narrow plate of bone

which passes from the under surface of the anterior clinoid

process (at its root), obliquely down to the body of the sphe-

noid bone ; to this is attached a small tendon, common to the

inferior, internal, and external recti muscles of the eye. Of the

foramina, one anterior, internal, round (foramen rotundum ),

transmits the superior maxillary branch of the fifth pair of

nerves ; the other, more external, larger, oval (foramen ovale),

gives passage to the inferior maxillary branch ; and the third

(foramen spinosum ), the smallest, to the middle meningeal

artery. The root, or base, of each internal pterygoid process

is pierced by a circular foramen (pterygoideum), more pro-

perly a canal, extending horizontally from before backwards,

slightly expanded before, narrowed behind, and giving pas-

sage to the posterior branch from Meckel's ganglion (vidian,

pterygoid).

Articulations.— The body of the sphenoid bone articulates

posteriorly with the basilar process of the occipital, anteriorly

with the ethmoid ; with the orbital processes of the frontal by

the lesser and greater alae ; with the anterior inferior angles of

both parietal, and the squamous portion of the two temporal,

by the great alae, and by the spinous processes with the angles

between the petrous and squamous portions of that bone : with

the vomer it articulates by the rostrum ; with the malar bones

by means of the external border of the orbital plates, and

with the palate bones by the pterygoid processes — in all,

twelve bones.
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Attachments of muscles.—Round the optic foramen in cacli

orbit are attached the four recti, the obliquus superior, and

levator palpebral muscles ; to the external surface of the great

ala at each side, the temporal muscle; to the external pterygoid

process, the external pterygoid muscle ; to the pterygoid fossa,

the internal pterygoid ; to the inferior half of the internal

pterygoid plate, the superior constrictor of the pharynx ; and

to the fossa navicularis, the eircumflexus palati, and from the

spinous process, the laxator tympani.

Developement. — There are two osseous centres in the

great wings, two in the pterygoid processes, and two in the

small wings. Tiie anterior and posterior segments of the

body of the bone commence by distinct points, and as these

in some instances unite, one with the great wings and the

other with the small ones, before they become joined to one

another, this condition of the bone presents an analogy with

its permanent state in fishes, reptiles, and most mammalia, in

which we find an anterior and posterior sphenoid bone. There

appear also two osseous points at the inner borders of the

optic foramina.

ETHMOID BONE.

55. The ethmoid, or sieve-shaped bone (ri&^Log, a sieve

;

zihog, like ; os ethmoides), is common to the cranium, the

orbits, and the nasal fossae; it is placed at the fore-part of the

base of the skull, from which it projects downwards, and is

inserted between the orbital plates of the frontal bone, lying

behind the nasal and superior maxillary bones, before the

sphenoid and above the vomer. It is exceedingly light and
thin, considering its size, and seems, at first, but a collection

of irregular cells, enclosed between plates of bone as thin as

paper. It is of a cuboid figure, symmetrical, and composed
of two lateral masses, between which is interposed a central

vertical plate. This points out a mode of dividing the bone
for the purpose of description, but it is more convenient to

consider it as a whole, and examine separately each of its six

surfaces.

To place the bone in its proper position, observe that its

upper surface is the one from which arises a smooth ano-ular
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process like a cock's comb. The short border of this looks

forward, and the long sloping one backwards.

The superior, or cerebral surface, is at once recognised by

its presenting a triangular process (crista galli), which pro-

jects upwards from it, in the middle line ; it consists of a nar-

row plate of bone, pierced by a number of holes, from which

it derives its name, the sieve-like, or cribriform lamella (1. cri-

brosa)
; posteriorly it is, for a very little way, even and hori-

zontal ; it then becomes depressed into two grooves, beside

the crista, which lodge the ganglia of the olfactory nerves.

This part of the surface is narrow, elongated from behind

forwards, and pierced by numerous foramina, for the trans-

mission of the filaments of the olfactory nerves. The fora-

mina in it are of three sorts : those which lie along the mid-

dle of the groove are mere holes or perforations which permit

the filaments of the nerves, with their membranous invest-

ments, to pass down to the roof of the nares ; the external

and internal rows are larger, and fosm the orifices of small

canals, which are grooved in the bone, and subdivide as they »

descend into the septum and spongy bones. In the anterior

border of the cribriform lamella, and close to the crista galli,

is a fissure at each side of its base, which transmits the nasal

filament of the ophthalmic nerve. Along the outer margin of

the cribriform plate we observe several small cellules, which

are open, and, as it were, incomplete when the bone is de-

tached from its natural situation, but are closed in by the

orbital plates of the frontal bone, and completed by a junc-

tion with the cells observed in their border. At the posterior

margin of this surface, and in the middle line, is a slight

notch, which receives the ethmoid spine of the sphenoid bone

;

the surface then remains smooth and flat for a little way, but,

farther on, a bony process projects upwards from it, which,

from some resemblance to a cock's comb, is called crista galli.

The surface of the crista is smooth and compact, its form

triangular, the base being horizontal, and on a level with

the cribriform plate, below which it is continuous with the

perpendicular lamella forming the septum narium ; the

posterior border of this process is long, and slopes back-

wards, but the anterior is short, and nearly perpendicular
;
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and from its base two small bony masses sometimes project

forwards, leaving between them a fissure which forms part of

the " foramen caecum " placed in middle line at the junction

of this bone with the frontal. The crista galli is usually per-

pendicular, but occasionally inclines to one side ; it is some-

times bulged a little at the sides, and is then found to enclose

a small sinus ; it gives attachment to the falx cerebri, the two

layers of which in a manner embrace it.

The anterior surface of the bone presents in the middle the

edge of the perpendicular or nasal lamella, at the sides of this

narrow grooves which separate it from the lateral masses, and

form the upper part of the nasal fossae ; still farther out are

some open cellules, which when the bone is in its place are

closed by the ascending process of the superior maxillary

bone.

The posterior surface presents also in the middle the edge

of the perpendicular lamella,- then the grooved posterior mar-

gins of the ethmoidal turbinate bones, and still more exter-

nally large open cellules which are closed by the sphenoid

bone and its turbinate bones, and lower down by the head

of the palate bones.

The lateral or orbital surfaces are smooth and plain ; each is

formed of thin plate of bone, (lamella plana os planum), which

lies in the inner wall of the orbits.

Thus far we can proceed with our description of the bone

as if it were a single piece, which presented several aspects,

each requiring to be noticed ; but when we look at it from

below we find it expedient to consider it as divisible into a

central or median plate, and two lateral parts or masses.

56. The inferior, or nasal surface of the bone, is of con-

siderable extent, and presents in the middle line a flat plate

of bone, and two lateral masses separated from it by a nar-

row interval : these lateral parts are formed of thin plates,

enclosing cellules, which appear so complex as to be likened

by some persons to a labyrinth. The descending or nasal

plate (lamella nasalis), called also the perpendicular plate,

though it frequently inclines to one side, forms a considerable

part of the septum nasi ; it is continuous above with the base
of the crista galli, as already stated

; below, it articulates with
the vomer and the triangular cartilage of the nose ; its ante-
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rior margin joins by its upper part with the nasal process of

the frontal bone, and lower down supports the ossa nasi ; the

posterior margin articulates with the septum sphenoidale.

This plate presents a number of grooves and minute canals,

leading from the foramina of the cribriform lamella, for the

transmission of the olfactory nerves : in the natural condition

it is covered by the pituitary membrane.

57. Lateral masses.—The external surface of each of these

consists of a thin, smooth, and nearly vertical plate of bone

{lamella plana, os planum), which closes in the ethmoidal

cells, and forms a considerable part of the inner wall of the

orbit : it articulates above with the orbital plate of the frontal

bone; below, with the superior maxilla and palate bone; in

front, with the os unguis ; and behind, with the sphenoid. At
its anterior and posterior margins, the ethmoid cells are open

when the bone is detached from its connexions ; in the former

situation, they are closed by the os unguis ; in the latter, by

the sphenoid spongy bones. In its upper margin are two

grooves, which are formed into foramina by similar indenta-

tions in the frontal bones, and so form the internal orbital

foramina (foramen orbitarium internum, anterius et posterius).

The inner surface of each lateral mass forms part of the

external wall of the corresponding nasal fossa, and consists

of a thin osseous plate, connected above with the cribriform

lamella, from which it hangs down, and below ends in a free

margin, which is convoluted a little, and represents the mid-

dle spongy bone. At its upper and fore part, is a square,

flat, but rough surface, which is pierced by a number of

grooves, leading from the foramina of the cribriform lamella

;

posteriorly are placed two thin and also rough osseous

plates, curved a little, so as to represent small bivalve shells,

from which circumstance they are called ethmoidal turbinate

bones ; but from their texture, being cellular and porous on

the surface, they are named spongy bones. Of these, the first

or upper one (concha superior), which is also placed farther

back, is very small ; by the curve or coil which it makes it

arches over, and forms a groove or channel (meatus naris su-

perior) : this is of small extent from before backwards, not

being more than half that of the ethmoid bone ; it communi-

cates with the posterior ethmoidal cells, and the sphenoidal

K



130 OSSA TRIQUETRA.

sinuses. Still lower clown is another osseous lamella, thin,

rough, and convoluted, which is the second ethmoidal spongy

or turbinate bone. Its lower margin is more rough and pro-

minent than that of the upper one, and its extent from before

backwards nearly double. Beneath this is a groove or chan-

nel which it overhangs, and may be said to form, viz. the

second meatus naris, which communicates with the anterior

ethmoidal cells and the frontal sinuses.

58. The osseous rough plate here described gives attach-

ment by its outer surface to a number of osseous lamella1 ,

thin and delicate, which pass across the space between it and

the lamella plana, dividing it into a number of cells (eth-

moidal.) These do not all communicate : they are separated

into two sets by a sort of transverse partition, the posterior

being small and few in number— from four to five-— whilst

the anterior, larger and more numerous, communicate with

the frontal sinus. The cellule which directly communicates

with the middle meatus, is pi'olonged, in a curved direction,

upwards and forwards, opening by a small aperture into the

anterior ethmoidal cells, and by another, farther on, into the

frontal sinus ; and, as it is broad below and tapering above,

it assumes somewhat the form of a funnel, and hence is

named infundibulum.

59- The superior border of each lateral mass presents some
incomplete cells, before noticed, when describing the cribri-

form plate ; the inferior gives off some irregular lamella?,

which articulate with the side of the maxillary sinus and the

inferior turbinate bone ; the anterior also exhibits some in-

complete cells, which are closed in by the os unguis and the

nasal process of the superior maxillary bone.

Articulations.—The ethmoid articulates with thirteen bones
— the frontal, the sphenoid, and vomer, two nasal, two ossa

unguis, two superior maxillary, two palatal, and two inferior

spongy bones.

Developement.— There is an ossific centre in each lateral

mass, and one in the perpendicular lamella.

OSSA TRIQUETRA.

GO. Accidental, or supernumerary bones, are not unfre-
quently found in skulls. From their form, which is very
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variable, they arc sometimes called triquetra, at others, tri-

angularia, or ossa Wormii, from Wormius the anatomist,

who is said to have given the first detailed description of

them. They are osseous plates, with serrated margins, in-

serted, as it were, between two cranial bones, and appear-

ing like islets placed in the sutures. Their most ordinary

position is in the lambdoid suture, next in the sagittal,

seldom if ever in the coronal, never in the squamous. The
superior angle of the occipital bone sometimes occurs as an

accessory piece ; so does the anterior inferior angle of the

parietal. They are not found before the sixth or eighth

month after birtli ; and whatever varieties of size and appear-

ance they may present, the principle of their formation is the

same in all cases. As the broad bones grow by successive

deposits, extending from their central points towards the mar-

gins, whenever the natural process is retarded or interrupted,

the mode of osseous deposition takes a new direction, a new
centre is established, in the layer of cartilage between the

margins of the bones, and therefore in the situation of the

suture, from which it extends outwards, until it comes into

contact with the margins of the contiguous bones, with which

it becomes united in the usual way by suture.

BONES OF THE FACE.

These, as above stated (Sect. 43), are fourteen in number.

THE SUPERIOR MAXILLARY BONE.

Gl. This bone (maxilla superior) is very irregular; it pre-

sents an external convex surface, corresponding with the an-

terior and lateral parts of the face ; another, internal, of con-

siderable extent, corresponding with the nasal cavity ; one,

superior, smooth, and inclined inwards, forming the floor of

the orbit, and surmounted internally by a triangular process,

forming the side of the nose ; lastly, a surface which projects

horizontally inwards, to form the arch of the palate. The

external surface is bounded inferiorly by a thick, dependent

border (alveolar), for the lodgment of the teeth ; to this, as

to a common point of union, all the other parts of the bone

may be referred.

The alveolar border, thick, semi-circular, convex exter-

K 2
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nally, concave internally, is pierced along its margin by a

number of deep pits (alveoli), into which the teeth are in-

serted. The pits or sockets vary in form and depth, con-

forming in these particulars to the roots of the teeth which

they receive. From this border the external side ascends

upwards to the margin of the orbit, presenting some depres-

sions and elevations ; but at its fore part it is interrupted and

excavated into a hollow, which, with a similar one in the cor-

responding bone, forms the anterior nares. This excavation

is surmounted by a process (ascending or nasal) prolonged as

far as the frontal bone, with which it articulates. The ex-

ternal surface of this process, slightly grooved, gives attach-

ment to the orbicularis palpebrarum muscle and the levator

labii superioris alaeque nasi. The internal, or nasal surface,

somewhat concave, presents a rough line, running from be-

fore backwards, which articulates with the inferior spongy

bone ; above this is a depression corresponding with the

middle meatus of the nose, and, towards the summit, a rough

surface, which closes in the anterior ethmoidal cells. The
anterior border is rough, for its attachment to the nasal bone;

the posterior presents a well-marked groove running from

above downwards, and a little backwards with a slight curve,

and which is completed into a canal by a similar one in the os

unguis, for the lachrymal sack.

62. The part of the external surface a little above the

second and third molar teeth, is elevated into a rough pro-

jection (malar eminence), for its articulation with the ma-
lar bone. Anterior and inferior to this is observed a fossa

(fossa canina), which gives attachment to the levator anguli

oris. Between this fossa and the margin of the orbit is the

infra-orbital foramen, which transmits the superior maxillary

nerve. Still more anteriorly is a slight depression (myrtiform
fossa) over the sockets of the incisor teeth which gives attach-

ment to the depressor muscle of the ala of the nose. Behind the

malar tuberosity the surface is slightly excavated, and forms
part of the zygomatic fossa; towards the posterior border it

is plain, and forms one side of the spheno-maxillary fissure

;

and, at its junction with the orbital plate, it is rounded off
and leads to the entrance of the infra-orbital canal. This sur-
face is pierced by a number of foramina, which transmit the



SUPERIOR MAXILLARY RONE.

superior dental nerves; it terminates by a tuberosity, which
projects behind the last molar tooth. The inner surface of its

posterior border is rough, for its attachment to the tuberosity

of the palate bone, and presents also a slight groove, con-

tributing to the formation of the posterior palatine canal,

which transmits the descending palatine branches from

Meckel's ganglion.

From the upper border of the external surface, the orbital

plate projects inwards, forming the floor of the orbit ; its sur-

face is smooth, being merely interrupted by the groove which

leads to the infra-orbital canal ; and at its inner and fore part

near the lachrymal groove is a minute depression, which gives

origin to the inferior oblique muscle of the eye.

The horizontal or palate plate of the bone projects in-

wards, forming the roof of the mouth, and the floor of the

nares. Its nasal surface is concave from side to side, and

smooth ; externally it is continuous with the body of the

bone, internally it presents a rough surface, which is arti-

culated with the corresponding bone, and surmounted by a

ridge, which completes the septum narium by articulating

with the vomer and nasal cartilage; in front it is prolonged a

little, so as to form a small process (anterior nasal spine) ; be-

side it is the foramen, leading into the anterior palatine canal,

which lodges the naso-palatine ganglion. The inferior surface

of the palate plate is rough, arched, and overhangs the mouth.

The body of the bone is hollowed into a large cavity, antrum

Highmori, or maxillare, which in the fresh state is lined by

mucous membrane and communicates with the middle meatus

of the nose. Its orifice appears of great size in the dried

bone when detached from its connexions, but it is consider-

ably diminished when the contiguous bones are in their

natural position, viz. the ethmoid, the inferior turbinate, and

the palatal.

Articulations.—With the corresponding bone; with the

frontal, by its nasal process ; also with the ethmoid and os

nasi ; with the palate bone ; with the malar, by the malar

eminence ; with the os unguis, the vomer, the inferior spongy

bone, and the nasal cartilage.

Attachments of muscles.—Proceeding from below upwards;

above the border of the alveolar arch, the buccinator, and



1 34 MALAK HONE NASAL BONES.

the depressor labii superioris alaeque nasi ; to the canine fossa,

the levator anguli oris, and the compressor nasi ; to the margin

of the orbit, part of the levator labii superioris ; to the nasal

process, the orbicularis palpebrarum, and the common elevator

of the lip and ala of the nose ; and just within the orbit, the

inferior oblique muscle of the eye.

Developement.—In this case there are several ossific centres,

—one in the nasal process, one in the orbital, one in the body,

and one or two in the palate process. If the growth be in-

terrupted, the fore part of the alveolar border with a portion

of the palatal arch may remain separate from the rest of the

bone and represent an inter-maxillary bone.

THE MALAR BONE.

63. The malar bone (os mala?), common to the face and

orbit, forms the most prominent point of the side of the

former, and the greater part of the outer border of the latter.

Its form is quadrangular. The facial or anterior surface,

pierced by some foramina for small vessels, is convex, and

gives attachment to the zygomatic muscles;— the posterior

overlays the zygomatic fossa, and is rough at its fore part for

its articulation with the superior maxillary bone. The supe-

rior surface, smooth, narrow, and lunated, extends into the

orbit, and articulates with the frontal, sphenoid, and superior

maxillary bones.

The superior border forms the outer margin of the orbit

;

the inferior is on a line with the zygomatic arch, which it

contributes to form ; the anterior articulates with the maxil-

lary bone; the posterior, curved, gives attachment to the

temporal aponeurosis.

Articulations.— It articulates with the frontal, superior

maxillary, temporal, and sphenoid bones.

Attachments of muscles.—The zygomatici, to its anterior

surface ; the masseter, to its inferior border ; to its anterior

angle, part of the levator labii superioris.

Developement.—It grows from a single ossific point.

THE NASAL BONES.

64. The nasal bones (ossa nasi), situated beneath the fron-
tal bone, and between the ascending processes of the superior



OS UNGUIS PALATE HONK. 185

maxillary, are small, and irregularly quadrilateral, and form

what is called the " bridge" of the nose. They are thick and

narrow in their upper part, but gradually become wider and

thinner lower down. The anterior surface of each, concave

from above downwards, convex from side to side, presents a

minute vascular foramen ; the posterior, or nasal, is marked
by the passage of a branch of the nasal nerve ; the superior

border articulates with the frontal bone ; the inferior with

the nasal cartilage ; the external with the ascending process

of the maxillary bone; the internal with its fellow of the

opposite side, and is supported by the nasal spine of the

frontal bone, and the perpendicular plate of the ethmoid.

They give attachment to the pyramidales and compressores

nasi ; and are developed each from a single osseous centre.

OS UNGUIS OS LACHRYMALE.

65. This small bone is named " ungual"" from a resem-

blance, if not in form, at least in thinness and size, to a

finger nail (unguis) ; it is also called the " lachrymal" bone,

from its presenting a groove which, with a similar excavation

in the nasal process of the superior maxilla, forms the lachry-

mal groove. Placed at the inner and anterior part of the

orbit, it presents two surfaces and four borders ; its external

or orbital surface, plain in the greater part of its extent, is

hollowed anteriorly by a groove which runs from above down-

wards, and contributes, as above stated, to lodge the lachrymal

sack. Part of the internal surface, which is rough, corresponds

with the anterior ethmoidal cells, the rest with the middle

meatus narium. The superior border is articulated with the

orbital process of the frontal bone; the inferior with the supe-

rior maxillary bone ; and where it dips down, to form a part

of the lachrymal canal, it joins the inferior spongy bone ; an-

tei iorlv, it rests on the nasal processes of the superior maxillary

bone, and posteriorly on the os planum of the ethmoid.

It is developed from one osseous centre.

THE PALATE BONE.

GG. The palate bone (os palati), wedged in between the

superior maxillary and sphenoid bones, is common to the

cavity of the mouth, nates, and orbit. In its form this bone
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somewhat resembles that of the letter L, one part being hori-

zontal, the other vertical.

The horizontal or palate plate of the bone, which is nearly

square, and forms the back part of the roof of the mouth and

of the floor of the nares, articulates anteriorly with the palate

plate of the maxillary bone ; internally it presents a rough

thick border which rises up into a ridge, which joins with its

fellow of the opposite side and with it forms a groove which

receives the lower border of the vomer ; externally it unites

at right angles with the vertical portion of the bone; pos-

teriorly it presents a thin free border, forming the limit of

the hard palate, and giving attachment to the velum or soft

palate which projects downwards from it ; it is slightly con-

cave, and has at the inner angle a pointed process (the palate

spine). The superior surface of this plate or process is smooth,

and forms the back part of the floor of the nasal cavity : the

inferior, which forms part of the roof of the mouth, is un-

equal, and marked by a transverse ridge, into which the

tendinous fibres of the circumflexus palati muscle are in-

serted ; it presents also an oval foramen, being the inferior

termination of the posterior palatine canal, which transmits

the large descending palatine nerve and accompanying ves-

sels ; and farther back, another of smaller size, which trans-

mits the middle palatine nerve.

At the junction of the horizontal and vertical portions,

is situated a thick, rough tubercle {tuberosity, pyramidal
process), projecting downwards and backwards. This is

marked by three vertical grooves ; the two lateral ones are

rough, and receive the inferior borders of the pterygoid plates

of the sphenoid bone ; the middle one, smooth, corresponds

with and completes the fossa between the pterygoid plates.

67. The vertical portion of the bone is flat and thin ; it

presents two surfaces ; the internal one {nasal) is divided into

two parts by a transverse ridge, which articulates with the

inferior spongy bone ; the space below the ridge forms part

of the inferior meatus, that above it of the middle meatus.
The external surface, rough and unequal, is divided by a
vertical groove, which is completed into a canal {posterior-
palatine canal) by the maxillary bone. The posterior part
of this surface articulates with the rough border and nasal
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surface of the maxillary bone ; and the anterior, thin and
scaly, with the side of the antrum.

The superior border of the vertical portion of the palate

bone, presents a notch forming the greater part of a foramen,

which is completed by the sphenoid bone when the parts are

in their natural position. This is called the spheno-palatiue

foramen ; and outside it is placed the nervous ganglion of

the same name (Meckel's ganglion). This notch divides the

border of the bone into two processes or heads, the sphe-

noidal and the orbital.

The sphenoidal process, smaller and not so prominent, pre-

sents three surfaces, of which one, internal, looks to the nasal

fossa, another, external, forms a small part of the zygomatic

fossa, and the third, superior, grooved on its upper surface,

articulates with the under surface of the sphenoid bone, and

with it forms part of the pterygo-palatine canal.

The orbital process inclines outwards and forwards, and has

five surfaces, two of which are free, and three articulated ; of

the latter, the internal one rests against the ethmoid bone,

and covers some of its cellules; the anterior articulates with

the superior maxillary bone, and the posterior (which is hol-

low) with the sphenoid. Of the non-articular surfaces, one

superior, smooth and oblique, forms a small part of the floor

of the orbit ; the other external, looks into the zygomatic fossa.

Articulations.—With the corresponding palate bone; with

the maxillary, ethmoid, sphenoid, vomer, and inferior spongy

bone.

Muscular attachments.— To its spine, the azygos uvulae ;

to the centre groove on its tuberosity, a small part of the

internal pterygoid ; and to the transverse ridge on the palate

plate, the aponeurosis of the circumflexus palati.

Developement.— From the position and complex relations

of this bone, its mode of growth is difficult to be determined.

It appears at first like a single osseous plate slightly curved,

and produced from one centre of ossification.

THE VOMER.

68. The vomer, so called from its resemblance to a plough-

share, is flat, irregularly quadrilateral, and placed vertically

between the nasal fossae, presenting two surfaces and four
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borders. The lateral surfaces form part of the inner wall of

the nasal fossa;; the superior border, thick and deeply grooved,

receives the rostrum of the sphenoid bone ; the margins of

the groove expand and are articulated with two small lamellae

at the roots of the pterygoid processes of the sphenoid bone.

The anterior border, also grooved, presents two portions, into

one of which is implanted the descending plate of the ethmoid,

and into the other the nasal cartilage. The posterior border,

dividing the posterior nares, is thin and unattached : the infe-

rior is received into the fissure formed by the palate plates of

the superior maxillary and palate bones. It is developed

from a single osseous centre.

THE INFERIOR TURBINATE BONE.

69- The inferior turbinate, or spongy bone (so called from

its texture in the latter case, in the former from some resem-

blance to the lateral half of an elongated bivalve shell), ex-

tends from before backwards, along the side of the nasal

fossa : — it appears as if appended to the side of the superior

maxillary and palate bones. It is slightly convoluted, and

presents an internal convex surface, projecting into the nasal

fossa; and an external concave one, which arches over the

inferior meatus. Its superior border articulates with the

ascending process of the maxillary bone before, with the

palate bone behind, and in the centre with the os unguis; it

presents also a hooked process, which curves downwards and

articulates with the side of the antrum ; the inferior border is

free, slightly twisted, and dependent. It has one point of

ossification.

THE INFERIOR MAXILLARY BONE.

70. The inferior maxilla (os maxilla; inferior), is of consi-

derable size, and forms a large portion of the sides and fore

part of the face. It is convex in its general outline, and

shaped somewhat like a horse-shoe. It is usually considered as

divisible into a middle larger portion— its body, and two
branches or rami. The body is placed horizontally ; its ex-
ternal surface is convex, and marked at the middle by a ver-

tical line, indicating the original division of the bone into two
lateral parts, and thence named its symphysis. On each side



INFERIOR MAXILLARY BONE. 139

of the symphysis, and just below the incisor teeth, is a super-

ficial depression (the incisor fossa), which gives origin to the

levator menti muscle ; and, more externally, a foramen (fora-

men mentale,) which transmits the terminal branches of the

dental nerve and artery. A raised line may be observed to

extend obliquely upwards and outwards from near the sym-

physis to the anterior border of the ramus ; it is named the

external oblique line, and is intended to give attachment to

muscles. The internal surface of the body is concave in its

general outline, and marked at its centre by a depression cor-

responding with the symphysis ; at each side of which are two

prominent tubercles placed in pairs, one above the other, and

affording attachment,— the upper pair, to the genio-hyo-

glossi, and the lower to the genio-hyoidei muscles ; beneath

these are two slight depressions for the digastric muscles.

An oblique prominent line (the mylo-hyoidean ridge) will be

observed leading from the lower margin upwards and out-

wards to the ramus ; above the line is a smooth depression

for the sublingual gland, and beneath it, but situated more

externally, is another for the submaxillary gland. The supe-

rior body is horizontal, and marked by notches, correspond-

ing with the alveoli, or sockets of the teeth. The inferior

border, thicker at its anterior than at its posterior part, is

slightly everted, so as to project somewhat forwards.

71. The branches (rami) project upwards from the poste-

rior extremity of the body of the bone, with which they form

nearly a right angle in the adult, an obtuse one in infancy—
the "angle" of the jaw. They are thinner somewhat, and

appear as if compressed. The external surface of each ramus

is flat, and marked by slight inequalities; the internal surface

presents at its middle a foramen (inferior dental) leading into

a canal (dental) contained within the bone, and lodging the

dental nerve and vessels. Beneath the foramen a slight

groove marks the passage of some vessels and a nerve, the

rest of the surface being rough, for the insertion of the ptery-

goideus internus. The anterior border is nearly vertical in

its direction, and terminates in a pointed extremity, named

the coronoid process ; it is grooved at its commencement, for

the attachment of the buccinator muscle. The posterior bor-

der is also almost vertical in adults ; but in children and
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edentulous subjects it departs considerably from this direc-

tion, and approaches that of the base of the bone. This bor-

der is surmounted by a constricted part, which appears as if

compressed from before backwards, and is called the neck of

the bone. It is slightly depressed at its fore part and gives

insertion to the external pterygoid muscle. Now the neck

supports the articular head of the bone (the condyle), which

is convex and oblong, its greatest diameter being from with-

out, inwards ; the direction of its axis is oblique, so that, if

prolonged, it would meet with that of its fellow of the oppo-

site side at the anterior margin of the foramen magnum.

The interval between the condyle and the coronoid process,

deeply excavated, is called the sigmoid notch, and if viewed

when the bones are in situ, it will be found to form a com-

plete circle with the arch of the zygoma.

Attachments of muscles.— To the incisor fossa, the levator

menti ; to the external oblique line, the depressor labii infe-

riors, depressor anguli oris, and a small part of the platisma

myoides. To the upper tubercles on the inner surface of the

symphysis, the genio-hyo-glossi ; to the inferior ones, the

genio-hyoidei ; to the depression beneath these, the digastri-

cus ; to the internal oblique line, the mylo-hyoideus, and

posteriorly a small part of the superior constrictor of the pha-

rynx. To the external surface of the ramus, the masseter

;

to the lower part of the inner surface, the pterygoideus intcr-

nus ; to the neck of the condyle, the pterygoideus externus ;

to the coronoid process, the temporal.

Developement.— The growth is here effected from two os-

seous points, one in each lateral half.

OS HYOIDES.

72. This is the U-shaped bone, so named from some resem-
blance to the Greek letter v. It is occasionally called the lin-

gual bone, from its important relations with the tongue; it

is situated at the base of the tongue, and may be felt between
the chin and the thyroid cartilage. It consists of a body, two
cornua, and two cornicula. The body or central piece is

small, quadrilateral in its form, and appearing as if com-
pressed from before backwards; hence the direction of its

plane is nearly vertical ; but the great cornua seem as if com-
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pressed from above downwards, so that their plane appears

horizontal. The anterior surface of the body is convex, and

marked at the middle by a vertical line, on each side of which

are depressions for the attachment of muscles ; its posterior

surface is concave, and corresponds with the epiglottis. The
cornua project backwards, and end in a rounded point. The
cornicula, short, irregularly conical in their form, and oblique

in their direction, are placed at the junction of the body with

the cornua, and give attachment to the stylo-hyoid liga-

ment ; they continue for a long time movable, as the carti-

lage which connects them remains unossified to an advanced

period of life.

Attachments of muscles and ligaments.— The stylo-hyoid

ligaments, to the cornicula ; the thyro-hyoid, to the cornua.

The anterior surface gives attachment to the stylo-hyoid,

sterno-hyoid, and digastric muscles ; the superior border, to

the mylo-hyoid, genio-hyoid, genio-hyo-glossi, lingualis, hyo-

glossus, and the middle constrictor of the pharynx ; its lower

border, to the omo-hyoid and thyro-hyoid muscles, and more

internally to the thyro-hyoid membrane.

THE SUTURES.

73. The bones of the skull, and those of the face, are joined

together by seams or sutures. The cranial sutures are com-

monly said to be five in number, of which three are termed

true, as the margins of the bones are, in a manner, dove-tailed

one into another ; and two are called false, or squamous, as

they merely overlap one another, like the scales of fishes. The

true sutures are, the coronal, the.lambdoidal, and the sagittal.

These names are obviously ill-chosen ; they convey no notion

of the position which the sutures occupy in the skull or of

the bones which they connect.

The coronal suture (sutura coronalis) has been so named

from being situated where the antients wore their garlands

(corona?). It connects the frontal with the two parietal

bones, and hence it may with more propriety be called

" fronto-parietal." It commences at each side about an inch

behind the external orbital process of the frontal bone where

the anterior inferior angle of the parietal articulates with

the great wing of the sphenoid bone. From this point it
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mounts rather obliquely up towards the vertex, having an incli-

nation backwards. The dentations are better marked at the

sides than at the summit of the head, for in the latter situa-

tion the suture approaches somewhat the squamous character,

to allow the frontal bone to overlap the parietal. A similar

change takes place at its lower part or commencement, with

this difference, that there the parietal bones are made to over-

lay the frontal.

The lambdoid suture (sutura lambdoidalis) is situated be-

tween the occipital and the parietal bones, its form resem-

bling, somewhat, that of the Greek letter A, whence its name

has been taken. It begins at each side on a line with the

posterior inferior angle of the parietal bone, and thence in-

clines upwards and forwards to the point at which the two

parietal bones are joined by the sagittal suture. It thus re-

presents two sides of a triangle. It is often interrupted by

accessory osseous deposits (ossa Wormiana). From its po-

sition and relation this suture may be named " occipito-

parietal."

The sagittal suture (s. sagittalis— sagitta, an arrow) ex-

tends directly backwards, from the middle of the coronal to

that of the lambdoid suture, and connects the two parietal

bones, from which circumstance it may be called the " inter-

parietal" suture : in children, and occasionally in adults, it is

prolonged through the frontal bone, even to the root of the

nose. The serrated appearance of the sutures is perceptible

only on the external surface of the bones; the internal sur-

face, or table of each, as it is called, being merely in apposition

with the contiguous bone.

The line of union between the occipital and the temporal

bone at each side used to be considered as a continuation of

the lambdoid suture, or as an appendix to it, and was accord-

ingly named additamentum sutura lambdoidalis. It may,
however, be named temporo-occipital, as it connects the mas-

toid and petrous parts of the temporal bone with the occi-

pital— principally its basilar and condyloid portions. In
this suture there are no regular dentations ; in a great part
of its extent the margins of the bones are merely in appo-
sition.

The squamous sutures (suturse squamosa-) are arched, and
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mark the junction of the lower borders of the parietal bones

with the squamous parts of the temporal, their edges being so

bevelled oft' as to allow the latter to overlay the former. At
the point of junction between the squamous and mastoid parts

of the temporal bone, the true squamous suture ceases ; but

from thence a short suture runs backwards to the lambdoid,

connecting the mastoid part of the temporal with the postero-

inferior angle of the parietal. This is termed additamentum

suturee squamosa :— both together form the " temporo-parie-

tal" suture.

The line of direction of the sutures (particularly the lamb-

doid and sagittal) is not unfrequently interrupted by additional

bones, inserted between those hitherto enumerated. These,

from being sometimes of a triangular form, are called ossa

triquetra, and also ossa Wormiaua.

74. The cranial bones are joined to those of the face by

sutures, which are common to both sets of bones. The
transverse suture, observable at the root of the nose, extends

across the orbits, and connects the frontal with the nasal,

superior maxillary, ossa unguis, ethmoid, sphenoid, and malar

bones. The zygomatic sutures are very short ; they are

directed obliquely downwards and backwards, and join the

zygomatic processes of the temporal with the malar bones.

The ethmoid suture surrounds the bone of the same name;

so does the sphenoid, which must be complex and irregular,

in consequence of the many relations of the sphenoid bone.

The lines of connexion between the nasal and maxillary

bones, though sufficiently marked, have not received particu-

lar names ; but those observable between the horizontal la-

mella? of the latter, and those of the palate bones, may be

termed the palato-maxillary sutures.

REMARKS ON THE GENERAL CONFORMATION OF THE
SKULL.

75. After having described, in detail, the separate bones of the

head and face, it becomes necessary to review them collectively.

The description of these bones forms the most difficult part of

human, as well as of comparative osteology, as they are the most

complex in the whole skeleton ; but a correct knowledge of them is

indispensable, in consequence of the many important parts which
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they serve to sustain and enclose ; viz. the cerebral ma s, with its

nerves and vessels ; the organs of sight, hearing, smell, and taste

;

part of those of mastication and deglutition, as well as of voice. To

facilitate the description of the numerous eminences, depressions,

cavities, and foramina of the skull, anatomists examine successively

its external and internal surface : the former may be considered as

divisible into five regions, three being somewhat of an oval figure,

and situated, one superiorly, another at the base, the third in front,

including the face ; the others comprise the lateral parts, and arc

somewhat flat and triangular.

76. The superior region extends from the frontal eminences to

the occipital protuberance, and, transversely, from one temporal

ridge to the other; it thus includes the upper broad part of the

frontal, almost all the parietal, and the superior third of the occi-

pital bone, which together form the vaulted arch of the skull. It

is divided into two symmetrical parts by the sagittal suture and

its continuation when it exists ; it presents no aperture or other in-

equality deserving of particular notice ; it is covered by the common
integument and occipito-frontalis muscle, on which ramify branches

of the temporal, occipital, and auricular arteries, as well as fila-

ments of nerves from the frontal branches of the fifth and portio

dura, and also from the occipital nerve.

77. The inferior region, also oval in its outline, is the most com-

plex of all, as it includes the entire base of the skull, extending

from the symphysis of the chin to the occipital protuberance,

and transversely, from the mastoid process and base of the lower

jaw on one side, to the corresponding points on the other. It

may be considered as divisible into three parts. Of these, one
corresponds with the extent of the arch of the palate, is divided

into two parts, by a line extending from before backwards, and
marking the junction of the palate processes of the superior max-
illary and palate bones ; this is intersected by another, running

transversely between each palate bone and the corresponding max-
illary bone. Anteriorly, and in the middle line, is a foramen (the

anterior palatine), which in the floor of the nares is double, but
becomes single inferiorly, and transmits the naso-palatine nerve

;

posteriorly, on each side, and at the base of the alveolar border, is

another foramen (posterior palatine), for the posterior palatine

nerves and artery. The anterior boundary of this region, being
formed by the alveolar borders of both jaws, and the body of the
lower one, presents those several eminences, depressions, and fora-

mina, already enumerated in the descriptions of the bones. The
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middle, or guttural region, extends from the pterygoid processes as

far as the mastoid processes, thus including the posterior aperture

of the nares, and the central part of the base of the skull. In the

centre is situated the basilar process of the occipital bone, marked

by slight inequalities, for the attachment of muscles, and towards

its posterior extremity the anterior condyloid foramina, which

transmit the ninth pair of nerves. On each side is the pars pe-

trosa of the temporal bone, in which may be observed the styloid

and vaginal processes; more posteriorly is the jugular fossa, which

is completed into a foramen (foramen lacerum posterius basis

cranii), by the border of the occipital bone. This is divided into

two parts by a spicula of bone, or a fibrous band, the internal

and anterior one serving to transmit the glosso-pharyngeal, par

vagum, and spinal accessory nerves, the other the jugular vein.

Between the apex of the pars petrosa, and the side of the basilar

process, and the body of the sphenoid bone, is the foramen lacerum

anterius basis cranii, which is closed inferiorly by a thin plate of

cartilage; across its area, as viewed at its upper or cerebral aspect,

runs the internal carotid artery in its passage from the carotid

canal in the temporal bone to the side of the sphenoid, and also

the Vidian nerve, after it has passed backwards through the

pterygoid foramen, and is proceeding to reach the groove in the

upper surface of the pars petrosa. Between the contiguous mar-

gins of the pars petrosa and the great ala of the sphenoid bone

is a groove, which leads backwards and outwards, and lodges the

cartilaginous part of the Eustachian tube ; and above the osseous

part of that tube, and separated from it by a thin lamella of bone,

is the orifice of the canal which transmits the tensor tympani

muscle. The foramina of this region, taken in their order, from

within outwards and backwards, are, the foramen ovale, foramen

spinosum, foramen caroticum, and stylo-mastoideum.

The anterior part of this region is continuous with the posterior

aperture of the nares, which is divided into two parts by the vomer.

It is bounded above by the body of the sphenoid bone, below by

the palate plates of the ossa palati, and on the sides by the ptery-

goid processes. The pterygoid groove, in each of these processes,

is completed inferiorly by the pyramidal process of the palate

bone ; near its junction with the body of the bone is the scaphoid

fossa, for the origin of the circumflexus palati ; and at its inferior

termination is the hamular process, round which the tendon of

that muscle is reflected. Between the base of this process and the

posterior palatine foramen is situated a smaller foramen, leading

L
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down from the posterior palatine canal, and which transmits the

middle palatine nerve.

The posterior part of the inferior region includes all that is situ-

ated between the occipital protuberance and a line connecting the

mastoid processes. It is divided into two lateral parts by a ridge,

extending to the foramen magnum from the occipital protuberance,

from which two rough curved lines branch outwards, giving at-

tachment to muscles ; so does the space between the lines, and

that between the inferior one and the foramen magnum. On the

margins of the foramen, but nearer to its anterior termination, are

the condyles of the occipital bone which articulate with the first

vertebra ; behind each is a depression {condyloidfossa), and usually

a foramen {posterior condyloid foramen), which transmits a small

vein and artery. Before and a little to the outer side of each, in

a spot also retiring and depressed, is the opening of the anterior

condyloid foramen, which looks obliquely outwards and forwards,

and transmits the lingual nerve.

78. The anterior region of the skull is of an oval form, and ex-

tends from the frontal eminences to the chin, and from the exter-

nal border of the orbit and ramus of the jaw, on one side, to the

corresponding points on the other, so as to include the whole of

the face. The eminences, depressions, fossae, and foramina, ob-

servable in this region, are as follow, viz. the frontal eminences,

more or less prominent in different individuals, bounded inferiorly

by two slight depressions, which separate them from the super-

ciliary ridges ; these curve outwards, from the nasal process of the

frontal bone. Beneath the superciliary ridge, on each side, is the

margin of the orbit, marked at its inner third by a groove, or a
foramen, which transmits the frontal nerve and supra-orbital artery

;

and also by a slight depression, which gives attachment to the

cartilaginous pulley of the trochlears muscle. At an interval cor-

responding with the breadth of the orbit is another ridge, forming
its inferior margin

; under which is situated the infra-orbital fora-

men, for the passage of the superior maxillary nerve ; and still

lower down, the fossa canina, which gives attachment to the leva-

tor anguli oris muscle
; it is bounded below by the alveolar border

of the upper jaw, and surmounted by the malar tuberosity. To-
wards the middle line, and corresponding with the interval between
the orbits, is the nasal eminence of the frontal bone, which is pro-
minent in proportion to the developement of the frontal sinuses
over which it is situated. This is bounded by the transverse
suture, marking the root of the nose. Beneath the nasal, and
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between the contiguous borders of the superior maxillary bones,

is a triangular opening which leads into the nasal fossae ; it is broad

below, and there its edge is surmounted by a prominent process,

the nasal spine. Laterally it presents two sharp curved borders

which gradually incline inwards as they ascend to the nasal bones

so as to narrow it somewhat. Below the nasal aperture is a slight

depression (myrtiform fossa), at each side of the middle line over the

alveolus of the second incisor tooth. Farther down is the trans-

verse rima of the mouth, between the alveolar borders of the jaws.

In the inferior maxillary bone, besides some muscular impressions,

is the mental foramen, which transmits the terminal branches of

the dental nerve and artery.

79. The two lateral regions of the skull are somewhat of a trian-

gular figure, the apex of the triangle being at the angle of the

lower jaw, the base at the temporal ridge, and the sides formed

by two lines drawn, one upwards and forwards, over the external

orbital process, the other upwards and backwards, over the mas-

toid process. In consequence of the great irregularity of the sur-

face, it is necessary to subdivide each of these regions into three ;

the part above the zygoma being called the temporal region or

fossa, that beneath it the zygomatic, the remainder being named

the mastoid. The temporal region, or fossa, being bounded by

the temporal ridge above, and by the zygomatic arch below, is of

a semicircular form, and extends from the external angular process

of the frontal bone to the base of the mastoid process. It is filled

up by the temporal muscle, lodges the deep temporal vessels and

nerves, and is formed by the temporal, parietal, frontal, sphenoid,

and malar bones. The mastoid region is bounded before by the

transverse root of the zygoma, above by the horizontal one and

the additamentum suturae squamosa?, behind and inferiorly by the

additamentum suturae lamboidalis. Proceeding from behind for-

wards, we observe the mastoid foramen, the process of the same

name ; anterior to which is the aperture of the meatus auditorius

externus, which is circular in young subjects and oval in adults,

the greatest diameter being from above downwards. The osseous

tube continuous, externally, with the fibro-cartilage of the ear, and

bounded, internallj', by the membrana tympani, is directed, oblique-

ly, forwards and inwards, and is somewhat broader at its extremi-

ties than in the middle. Anterior to the meatus is the glenoid

fossa, which is bounded before by the transverse root of the

zygoma, behind by the meatus, and internally by the spinous pro-

cess of the sphenoid bone. It is divided into two parts by a trans-

L 2
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verse fissure (Jfssura Glasseri), the anterior portion being smooth,

for its articulation with the condyle of the lower jaw ; the poste-

rior, rough, lodges part of the parotid gland. This fissure gives

entrance to the laxator tympani muscle and a small artery, and

transmits outwards the chorda tympani nerve.

80. The zygomatic region, situated deeply behind and beneath

the orbit, is bounded before by the convex part of the superior

maxillary bone, and is enclosed between the zygoma and the

pterygoid process. The posterior surface of the maxillary bone

is pierced by some small foramina, opening into canals, for the

transmission of the superior dental nerves. Between the superior

border of this bone, and the great ala of the sphenoid, is a fissure

(sphe?io-maxillary), which is directed forwards and outwards, and

communicates with the orbit ; and between its posterior border

and the pterygoid process is another (pterygo-maxillary), whose

direction is vertical. The angle formed by the union of these fis-

sures constitutes the spheno-maxillary fossa, which is situated be-

fore the base of the pterygoid process, behind the summit, or pos-

terior termination, of the orbit, and immediately external to the

nasal fossae, from which it is separated by the perpendicular plate

of the palate bone. Into this narrow spot five foramina open, viz.

the foramen rotundum, which gives passage to the second branch

of the fifth pair ; the foramen pterygoideum, to the Vidian or

pterygoid nerve and artery ; the pterygo-palatine, to a small artery

of the same name, (sometimes called also the superior pharyngeal);

the posterior palatine foramen, leading to the canal of the same
name ; and the spheno-palatine, which transmits the sphenopala-

tine nerve and artery.

81. The internal surface of the skull may be divided into its

arch and its base. The arch extends from the base of the perpen-

dicular part of the frontal bone, as far as the transverse ridge on
the inner surface of the occipital bone. Along the middle line,

and corresponding with the direction of the sagittal suture, is a
shallow groove, marking the course of the superior longitudinal

sinus. Several slight irregular depressions may also be observed,

for the cerebral convolutions, and some tortuous lines for the

branches of the meningeal artery ; and in many cases irregular

depressions over the points occupied by glandulae Pacchioni. The
surface is more or less depressed so as to form fossae at the points

corresponding with the frontal and parietal eminences, and also

above the internal occipital ridge, where the posterior lobes of the
brain arc lodged.
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The base of the skull presents the several eminences, depres-

sions, and foramina, which have been already enumerated in the

description of the separate bones. Three fossae may be observed

at each side, differing in size and depth.

The anterior fossa, formed by the orbital plate of the frontal

bone and the smaller wing of the sphenoid, serves to support the

anterior lobe of the brain : it is marked by eminences and depres-

sions corresponding with the cerebral convolutions and sulci; and,

posteriorly, by a transverse line, indicating the junction of the

bones just mentioned.

The middle fossa, formed by the great ala of the sphenoid, the

squamous part of the temporal, and the anterior surface of the

pars petrosa, lodges the middle lobe of the brain. It is marked by
linear impressions for the meningeal artery, and by shallow pits

for the cerebral convolutions ; anteriorly it opens into the orbit by

the sphenoidal fissure, sometimes called foramen lacerum anterius

to distinguish it from those placed farther back, and already noticed

(sect. 77) ; it transmits the third, the fourth, and the sixth nerves,

together with the ophthalmic branch of the fifth and the ophthal-

mic vein. Behind this is situated the foramen rotundum for the

second branch of the fifth, the foramen ovale for the third, and,

lastly, the foramen spinosum for the middle meningeal artery.

Where the summit of the pars petrosa approaches the body of the

sphenoid bone, there the internal orifice of the carotid canal opens.

On the anterior surface of the pars petrosa, and directed obliquely

backwards, there is a slight groove, leading to the hiatus Fallopii,

and transmitting the Vidian nerve.

The posterior fossa, deeper and broader than the others, gives

lodgment to the lateral lobes of the cerebellum. In the posterior

surface of the pars petrosa, which forms the boundary of this fossa,

may be observed the internal auditory foramen, and within a few

lines of it, a triangular fissure, which opens into the aquaeductus

vestibuli, and towards its inferior margin part of the groove for

the lateral sinus, which leads down to the foramen lacerum poste-

rius. Along the middle line, and taking the parts situated in the

base of the skull from before backwards, we observe the crista

galli of the ethmoid bone, and on each side the cribriform lamella

of that bone; farther back, a slightly depressed surface, which

supports the commissure of the optic nerves ; and on each side the

optic foramina. Behind this is the pituitary fossa, situated on the

body of the sphenoid bone, bounded before and behind by the

clinoid processes. Leading downwards and backwards from these
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is the basilar groove, which supports the pons Varolii and medulla

oblongata, and terminates at the foramen magnum: at each side of

this foramen are the condyloid foramina, and behind it a crista,

leading upwards to the occipital ridge, and giving attachment to

the falx cerebelli.

The Orbits.

82. The form of the orbits is that of a quadrilateral pyramid,

whose base is directed forwards and outwards, and apex backwards

and inwards, so that if their axes were prolonged backwards they

would decussate on the body of the sphenoid bone.

The roof of each orbit forms part of the floor for the brain ; it

is concave, and composed of the orbital process of the frontal, and

the smaller wing of the sphenoid bone : at its anterior and inner

border may be observed a depression for the attachment of the

pulley of the trochlearis muscle
;

externally, and immediately

within the margin of the orbit, a shallow depression for the lachry-

mal gland ; at the anterior border, a groove, sometimes a foramen,

which transmits the supra-orbital or frontal nerve ; and poste-

riorly, at the apex of the cavity, the optic foramen, transmitting

the optic nerve and ophthalmic artery. The floor forms the roof

of the maxillary sinus: it consists of the orbital processes of the

malar and maxillary bones, and of the small portion of the palate

bone which rests on the latter ; towards the inner and anterior

border, near the lachrymal canal, may be observed a slight rough-

ness, for the attachment of the obliquus inferior muscle
; poste-

riorly, a groove, terminating in the infra-orbital canal, which runs

nearly horizontally forwards. The inner side or wall of the orbit

runs directly backwards, being parallel with the corresponding side

of the other orbit, and is composed of the ascending process of the

maxillary bone, the os unguis, the os planum of the ethmoid, and
part of the body of the sphenoid bone. Near the anterior border

is situated the lachrymal canal, which is formed, for the most part,

between the ascending process and body of the maxillary bone, the

remainder being made up by the groove in the os unguis, and a

small process of the inferior spongy bone ; this canal, a little ex-
panded at its extremities, is directed downwards, backwards, and
a little outwards. The outer side of the orbit, composed of the
orbital plates of the malar and sphenoid bones, presents some mi-
nute foramina, which transmit small nerves from the orbit to the
temporal fossa.

83. The superior internal angle, formed by the junction of the
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orbital process of the frontal bone with the os unguis and os pla-

num, presents two foramina {foramen orbitale internum, anterius,

et posterhis), which give transmission, the anterior to the nasal

twig of the ophthalmic nerve, the posterior to the ethmoidal ar-

tery. The internal inferior angle is rounded off so as to be scarcely

recognised
; it is formed by the union of the os unguis and os pla-

num with the orbital plates of the superior maxillary and palate

bones. In the external superior angle, formed by the malar, frontal,

and sphenoid bones, is observed the sphenoidal fissure, of a trian-

gular form, situated obliquely, its base being internal and inferior,

the apex external and superior. In the inferior external angle,

formed by the malar, the great ala of the sphenoid, the maxillary,

and palate bones, is situated the spheno-maxillary fissure, inclined

at an angle with the former, and communicating with it, but of a

different form, being broad at its extremities, and narrow at the

centre.

The anterior extremity, or base, of the orbit, is directed outwards

and forwards
; and, as if to provide for a free range of lateral vi-

sion, the external wall retreats in some degree, and does not extend

as far forward as the internal. The inner termination of the ca-

vity, representing the summit of a pyramid, to which it has been

likened, corresponds with the optic foramen. In each orbit, parts

of seven bones are observed, viz. the frontal, ethmoid, sphenoid, os

unguis, malar, maxillary, and palate bones ; but as three of these,

viz. the ethmoid, sphenoid, and frontal, are common to both, there

are only eleven bones for the two orbits.

The Nasal Fossa.

84. These fossae are two irregular cavities, placed at each side

of the median line, separated by a flat vertical septum. They com-

municate, by foramina, with the various sinuses lodged in the

frontal, the ethmoid, and superior maxillary bones, and open ante-

riorly, on the surface, by the nares, and posteriorly into the pha-

rynx. The roof, the floor, the inner and the outer walls of these

cavities, require a separate consideration.

The roof is arched, and is formed in front by the inner surface

of the nasal bones, behind by the body of the sphenoid, and in the

middle by the horizontal or cribriform lamella of the ethmoid bone.

The floor, smooth, concave from side to side, and formed by the

palate plates of the maxillary and palate bones, extends backwards,

and a little downwards, from the nares to the pharynx. Towards

the anterior opening may be observed the superior orifice of the
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anterior palatine canal. The internal wall, or septum narium,

which extends from the roof to the floor of the cavity, is flat, nearly

vortical (the deviation, if any, being usually to the left side), and

composed of the perpendicular plate of the ethmoid bone, the vomer,

and the nasal cartilage. The external wall, narrowed superiorly,

extended inferiorly, is formed by the ethmoid, superior maxillary,

os unguis, inferior spongy, and palate bones. The posterior and

inferior parts of this surface are marked by a number of inequa-

lities, whilst the superior and anterior are comparatively even. In

the latter situation may be observed, first, the smooth surface just

mentioned ; and, secondly, passing downwards and backwards,

three, and frequently four, arched and convoluted bones (spongy

bones), beneath which are grooves (meatus) leading from before

backwards. Beneath the superior spongy bone is the superior

meatus, into which may be observed opening, anteriorly, a foramen

from the posterior ethmoidal cells, and, posteriorly, the spheno-

palatine foramen. Under the second is the middle meatus, which

communicates with the anterior ethmoidal cells ; one of these may
be observed to curve forwards and upwards, and is continuous with

the frontal sinus; more posteriorly is situated the opening of the

maxillary sinus. The inferior meatus, situated below the inferior

spongy bone, between it and the floor of the nasal cavity, is neces-

sarily longer than the others ; it presents anteriorly the orifice of

the nasal canal.

The Frontal, Sphenoidal, and Maxillary Sinuses.

85. The frontal si?iuses correspond with the superciliary emi-
nences of the frontal bone. Of considerable size in the adult, but
varying in different individuals, they are not at all developed in

the foetus. They are divided into two, sometimes three, com-
partments.

The sphenoidal sinuses, two in number, are placed within the
body of the sphenoid bone ; these also cannot be said to exist in

infancy. They are separated by a partition. Above, behind, and
on each side, they are bounded by the body of the sphenoid bone,
and in front by two small spongy bones (cornua sphenoidalia).

86. The maxillary sinus (antrum Highmori) is a large excavation
in the body of the superior maxillary bone. It appears at an
earlier period than any of the other sinuses, the developement
commencing about the fourth month of foetal life. Its form is

irregularly pyramidal, the base being towards the nasal cavity, the
apex corresponding with the malar tuberosity. Superiorly, it is
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enclosed by the orbital plate of the maxillary bone ; and inferiorly

by its palate plate ; internally, it opens into the middle meatus of

the nasal cavity by a foramen, which, though it appears very large

in the dry bone when separated from its connexions, is in the

natural state small, being little more than sufficient for the ad-

mission of a probe ; this diminution of size is caused by the lower

edge of the ethmoid, the inferior spongy and the palate bones, and

also by a fold of the mucous membrane.

Analogy between Cranial Bones and Vertebra.

87. Anatomists have at all times perceived and recognised the

analogy between the movable and motionless pieces of the spine

—

between those of the lumbar and dorsal regions, and those of the

sacrum and coccyx : in the one, as well as in the other, similar

organic elements are observed to exist, variously modified, in order

to suit special purposes ; but it is only of late years that any ade-

quate attention has been directed to the points of similitude which

exist between vertebrae, properly so called, and the cranial bones.

Many persons who adopt, without hesitation, the terms false or

pelvic vertebrae, as applied to the sacrum and coccyx, feel a re-

pugnance to use the word false or cranial, as applied to the pieces

of the skull ; and deny, perhaps without examination, the analogy

upon which it is founded, as being unnatural or far-fetched. We
have numerous instances of the harmony that subsists between

containing and contained parts throughout the economy ; in no

case is it more striking than in the relation that obtains between

the fundamental part of the osseous structure and the central mass

of the nervous system. The spinal canal is accurately adapted in

its different parts to the nervous cord which it encloses. In the

pelvic region, the canal, at least in the human subject, becomes

narrow, as it merely encloses nerves, whilst the body and processes

take on a particular developement to meet a special purpose, that

of forming a basis of support for the rest of the column. This

seems to result from the working of what may be termed a prin-

ciple of compensation in the growth, as well as in the action of

parts ; for when one part of a given whole is developed to excess

or to a maximum, the others will remain at a minimum or atro-

phied : thus the spinal canal and the arches are at their minimum

in the sacrum and coccyx, for the contained parts are there at a

low point of developement ; but at the opposite end of the column

the reverse obtains ; the contained parts, viz. the central parts of

the nervous system, are evolved in the human subject to the
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greatest extent, and so must the containing parts also be. The

portion of the osseous system which corresponds with the bodies

of the vertebrae can, therefore, hardly be recognised ; whilst that

which is analogous to the arches is expanded so much as to retain

but a slight similitude to them.

If we take the occipital bone, and examine it attentively, we

shall readily perceive in it all the elements of a vertebra. The

foramen magnum is the counterpart of the ring of a vertebra, and

has a similar relation to the spinal cord ; the basilar process repre-

sents the body ; the condyles are true articulating processes, the

rough surfaces external to them, and which give attachment to the

recti laterales, correspond to the transverse processes ; the vertical

ridge extended backwards along the median line, from the foramen

to the occipital protuberance, is, in the human subject, merely a

rudiment of a spinal process ; but in the dog, bear, and badger, it

forms a sharp prominence well deserving the name of spine, and

the likeness is still more striking in osseous fishes ; finally, the

broad plates on each side of the spine represent the arches. In

this view of the matter, the occipital bone forms the first false

vertebra of the cranial region.

In the second cranial piece or vertebra, it must be admitted

that the analogies are not so striking, but when we recollect that

the cavity of the skull, if examined in the different orders of

animals, enlarges in proportion as the brain acquires an increase of

developement, and that this enlargement attains its maximum in

the human subject, we shall at once find sufficient reason to expect

that the parts corresponding with the vertebral arches should, in

this region, be greatly evolved, while the rest are in a manner
atrophied. The parietal bones, with the squamous part of the

temporal and the great wings of the sphenoid, taken together, re-

present the arches, whilst the posterior part of the sphenoid bone

(such as it exists in the human foetus before its ossification is

complete, and such as it continues permanently in several lower

animals), is the counterpart of the body; the mastoid processes of

the temporal bones with the glenoid fossae serve as transverse and
articulating processes. These, together, form the middle cranial

piece, which may be termed the spheno-temporo-parietal cranial

false vertebra.

The frontal bone, the ethmoid, and the anterior division of the
sphenoid (which is that part of the body that sustains the smaller
wings), form the third vertebra; the part of the sphenoid just
named, together with the crista galli and the perpendicular plate
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of the ethmoid bone, form the body, which is here reduced to a

rudimentary state, just as the coccygeal bones are at the opposite

end of the column, of which it may be considered a repetition.

The lateral and expanded parts of the frontal bone are the arches,

and the external orbital processes may be likened to transverse

processes.

We have here used the term false vertebra as applied to the

cranial pieces ; perhaps it would be better to use the word zone,

as sanctioned by the authority of Cuvier. The passage in which

he recognises the principle of developement here indicated, as

well as the application of it (which appears to have been first in-

culcated by Dumeril, and traced in all its details by Geoffroy

Saint-Hilaire), is as follows :
—" Le crane se subdivise comme en

trois ceintures, formees— l'anterieure par les deux frontaux et

l'ethmoide, l'intermediaire par les parietaux et le sphenoide ; la

posterieure par l'occipital." *

Man adapted to the erect posture.

88. Every part of the conformation of the human subject indi-

cates its adaptation to the erect position. The feet are broader

than those of any other animal proportionally to its size ; the tarsal

and metatarsal bones admit of very little motion ; and the great toe

is on the same plane with the others, and cannot be brought into

opposition with them. The foot is thus fitted to sustain the weight

of the body, but not to grasp or seize objects presented to it. The

hands, on the contrary, though so well adapted for these pur-

poses, are ill calculated for affording support ; so that man is truly

" bimanus" and " biped." t The tibia rests perpendicularly on the

astragalus, and the os calcis projects backwards for the purpose of

increasing the base, and also of lengthening the lever to which the

strong muscles of the calf of the leg are attached. The whole

extent of the tarsus, metatarsus, and phalanges, in man, rests on

the ground, which does not obtain in any other animal ; even in

apes the end of the os calcis is somewhat raised, so as to form an

acute angle with the bones of the leg. In dogs and digitated

quadrupeds, the carpus and tarsus are considerably elevated from

the ground, so that the body rests on the toes ; and in the horse,

and other solid-hooved animals, the third phalanges only rest on

the ground, the os calcis being raised nearly to the perpendicular

direction.

The femur, placed securely beneath the pelvis, affords a firm

* Regne Animal, torn. i. p. 63. f Regne Animal, torn. i. p. 82.
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support during progression. The great breadth of the pelvis serves

to enlarge the base on which the trunk rests ; and this is farther

increased by the length of the cervix femoris. This peculiarity in

the neck of the femur renders it necessary that the body of the

bone should incline inwards, in order that its axis should approach

the central line, and so support the centre of gravity. If its

articular head be viewed in profile, it will be observed that the

cartilaginous coating is distributed for the most part on its upper

and inner aspect, showing its adaptation as a pillar of support in

the erect position.

The bones of the pelvis in the human subject are distinguished

from those of other animals by some marked peculiarities. The

sacrum is remarkably broad and expanded, so as to form a firm

support for the spinal column which rests upon it ; its lower part

is curved and articulated with the coccyx, so that both incline

forwards and enclose the pelvic cavity, constituting a support for

the viscera when pressed down by muscular action. If a different

arrangement of these bones obtained,— if they were continued

downwards in a straight line, they would project beyond the ischia

and render the sitting posture irksome or impossible.

The spinal column, which is supported on the pelvis, is pecu-

liarly adapted to the erect attitude. Its pyramidal form and en-

larged base fit it to sustain the super-incumbent weight; and by

means of the different curvatures which it presents, a considerable

range of motion is allowed to the trunk, the centre of gravity

being still supported within the base. The form of the thorax is

also peculiar. Shallow and compressed from before backwards,

it is broad and expanded from side to side, by which means the

preponderance of the trunk forwards is considerably lessened. The
sternum, though broad, is very short, so that a considerable space

intervenes between it and the pubes, which is occupied solely by

muscular parts. But in quadrupeds, the thorax is compressed and

flattened laterally, becoming gradually narrower towards the ster-

num, which is prominent and keel-shaped, so that the breadth from

this latter bone to the spine is much greater than that from side to

side. This conformation, together with the absence of clavicles

in true quadrupeds, enables the anterior extremities to approach

closely together, and fall perpendicularly downwards beneath the

trunk, so as to give it a steady support. The sternum is elongated
in these animals, and the ribs pass from the spine to that bone so

directly, without making any angle, that they approach near to the
crista of the ilia, and thereby increase the extent of firm support
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necessary to sustain the weight of the viscera. Even with these

advantages, the muscles of the abdomen would be inadequate to

the support of its contents, were they not assisted by a layer of

elastic substance, which is placed over their entire extent, and

which of itself marks their destination for the prone position.

89. Though the upper and lower extremities present several

points of similitude, they yet may be contrasted so as to show that

they are adapted to totally different purposes. It is quite obvious

that the scapula and os innominatum, the humerus and the femur,

the bones of the fore-arm and those of the leg, the hand and the

foot, are respectively constructed on the same plan ; but the dif-

ferences which they present indicate a difference of function.

The scapulae, placed on the supero-posterior part of the trunk,

are borne off by the clavicles ; their glenoid cavities are directed

forwards and outwards, so that the arms, which are, as it were, ap-

pended to them, are fitted to enjoy a considerable degree of motion

in the anterior and lateral directions. But in true quadrupeds the

glenoid cavities look directly downwards, and are approximated

closely together, so that the thoracic limbs, which are articulated

with them, project downwards beneath the fore part of the trunk
;

and as they are thus calculated to support its weight, they possess

little lateral motion. The glenoid cavity in man is quite shallow,

so that the globular head of the humerus is merely applied to its

surface ; but the acetabulum is a deep cup-like cavity, indicating

a quite different destination in the two joints. The breadth of the

articular surfaces of the knee-joint, and the peculiar conformation

of the ankle-joint, as contrasted with the elbow and wrist, are

abundantly sufficient to show that fixity and strength have been

designed in the one, mobility in the other. This difference is, if

possible, more strongly marked in the conformation of the hand

and foot ; the latter, as has been already observed, being intended

to support the body, is placed at right angles beneath the leg, the

former is continuous with the line of direction of the fore-arm,

otherwise it could not be guided with sufficient precision to the

different objects which it is intended to seize. The tarsal bones

are large, firm, and strong ; those of the metatarsus are also thick

and large, and placed all in a line. That which supports the great

toe being the stoutest of all, and almost immovable, ranges with

the others. But the metacarpal bones are quite differently dis-

posed ; that which supports the thumb admits of considerable

motion in every direction, so as to perform a complete circumduc-

tion, and is placed so much out of line with the others that it can
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be opposed to them, as in grasping different objects. The hand

and foot may be considered as divisible each into two parts, dif-

fering in their degrees of mobility, viz. the digital phalanges, and

the row of bones which sustains them. The movable phalanges of

the hand are as long as the carpal and metacarpal bones taken

together ; but in the foot, they are not a third of the length of the

tarsal and metatarsal bones.

90. No part of the osseous system of man affords more striking

evidence of his adaptation for the erect posture than the cranium.

Resting on the summit of the vertebral column, the line of its base

forms a right angle with that of the column itself, which thus af-

fords it a firm support. The condyles, or points of articulation,

are situated very near the centre of its base, being, however, a

little nearer to the occipital protuberance than to the anterior sur-

face of the jaws
;
by this arrangement, very little active power is

required to maintain it in equilibria* In other animals the con-

dyles are placed much further back ; so that, instead of resting on

the column, the skull is, as it were, appended to its extremity, and

is sustained by an elastic substance, (ligamentum nuchse,) which is

attached by one extremity to the spinous processes of the verte-

brae, and by the other to the occipital protuberance. The head,

as has been already observed, is composed of two parts, the cra-

nium and face ; the one being intended to contain the brain— the

material instrument of the mind ; the other to enclose the organs

of sight, smell, and taste. The more the organs of smell and taste

are developed, the greater is the size of the face, and the greater

its relative proportion to the cranium. On the contrary, the

larger the brain, the greater must be the capacity of the skull, and

the greater its proportion to the face. On this principle, a large

cranium and a small face indicate a large brain with a restricted

developement of the sense of smell and taste ; but a small cranium

and a large face mark an opposite conformation. The character

and nature of animals is determined by the degree of energy with

which their different functions are performed
; they are guided and

impelled by some leading propensity or disposition ; and as the

cranium and face bear to the brain and organs of sense the rela-

tion of containing and contained parts, the study of their relative

proportions is one of great interest to the naturalist, inasmuch as

they serve as indices of the faculties, instincts, and capabilities of

different individuals, as well as of classes.

91. Several methods have been suggested for determining the

* Lawrence on the Characters of the Human Head, passim.
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proportion of the cranium to the face; the simplest is that of

Camper. If a line be drawn upwards from the side of the chin,

over the most prominent part of the forehead, it will form an

angle with a horizontal line drawn backwards over the external

auditory foramen from the margin of the anterior nares ; the size

of the angle will indicate the degree of developement of the cra-

nium and brain, as compared with that of the face and organs of

sense. In the crocodile these lines are so nearly coincident, that

there is scarcely any appreciable angle.

In the Horse it measures * . . . . 23°

Ram 30

Dog 35

Ouran-outang 56 to 60

European adult 85

Thus we find man at the top of the scale of animated beings,

distinguished from all the rest, as well by his external confor-

mation, as by his internal organisation. When the mind has

passed in review the many links of the chain which connects

the lowest with the highest— the mere animated dot, with man,

the lord of the creation, it cannot fail to be struck with asto-

nishment at the immense chasm which separates them. Yet,

when each link of the chain is compared with that which pre-

cedes and follows it, the transition from the one to the other is

found to be so gradual as to be almost imperceptible. So easy

are the steps of ascent from the organisation of the higher orders

of the quadrumana, up to the human species, that even Linnaeus

felt it difficult to assign the specific characters by which man is

distinguishable from all others ; but any doubt that may have ex-

isted on this subject has been long since removed. The physical

and moral attributes ofMan are universally recognised as sufficient

to elevate him much further from the higher mammalia than these

are from the classes beneath them ; and in the opinion of Cuvier,-f-

he should be considered not merely as a distinct species, but even

as forming a separate order by himself. Whether, then, with the

zoologist, we consider the physical conformation of man as com-

pared with that of other animals, or, with the moralist, reflect on

his mental powers and high destination, we can scarcely refrain

from saying, with the poet,

Sanctius his animal mentisque capacius altae

Deerat adhuc, et quod dominari in ca;tera possit,

Natus est homo.

* Cuvier, Lecons d'Anatomie Compaiee, torn. ii. p. 8.

f Regno Animal, torn. i. p. 81.
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THE TEETH.

92. The adult human subject is furnished with thirty-two

teeth, sixteen in each jaw, arranged so that eight are placed on

each side of the symphysis, in the upper and lower maxillae.

To facilitate their description, it is usual to consider a tooth

as divisible into its crown, or that part projecting externally,

the root, or that contained within the alveolus, and the neck,

or part intermediate between the two. The root and central

part of each tooth are composed of dense and hard osseous

matter ; and the projecting part, or crown, is, moreover, en-

cased by a layer of white and excessively hard laminated sub-

stance, called enamel; at the superior and lateral parts of the

crown the layer of enamel deposited upon it is thick, but

gradually becomes thin at the neck, and disappears at the

commencement of the root. The root and body of each tooth

present a cavity, lined by a membrane (pulpa dentis), on

which the nutritious vessels and nerves ramify, after having

entered through the foramina in the apices of the roots.

The teeth differ in size, form, manner of insertion, and

mode of action, so that they are divisible into four sets, each

of which has received a particular denomination, viz. inci-

sores, cuspidati, bicuspidati, and molares.

93. The incisor, or cutting teeth, (dentes incisores,) four in

number in each jaw, are placed at the fore part of the mouth,
forming the convex prominent part of the dental arch ; their

projecting part is wedge-shaped, the anterior and posterior

surfaces being compressed, so that their free border is thin

and sharp : this part of the tooth is convex in front, flat or

concave behind, where it slopes upwards and forwards from
a small elevation, which surmounts the neck. Those in the

upper jaw, particularly the central pair, are larger than those

of the lower. The roots of all are single, elongated, and ta-

pering : the inserted as well as the projecting part of an inci-

sor tooth is wedge-shaped, the former being compressed from
side to side, the latter from before backwards.

The canine teeth (dentes cuspidati, canini) are two in

number in each jaw, and come next in order after the lateral

incisors. In these the projecting part is convex anteriorly,

concave and sloping behind, and tapers towards its summit,
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where it ends in a blunted point: the root is longer and sinks

deeper into the alveolus than that of any other teeth ; it is

single, conical, compressed at the sides, and marked by a

slight groove, running its whole length from its apex to its

summit. This is a trace or a rudiment of that division into

processes which obtains in the molar teeth.

The small molar, or bicuspid teeth (dentes bicuspidati)

four in number in each jaw, are so named from usually

having a divided root. They are intermediate in size as

well as in situation between the cuspidati and molares.

Their crown, compressed laterally where it is in apposition

with the other teeth, is rounded on the external and internal

sides, so that its depth from without inwards is greater than

that of the incisores or cuspidati, whilst its breadth from side

to side is less. The cutting extremities present two tubercles,

one internal, the other external; in the lower jaw the internal

tubercle is but very slightly prominent. A section of the

neck presents an oval form, the root is single till near the

apex, where it is usually bifid, particularly in the posterior

bicuspidati ; the groove at its sides is deeper than in the cus-

pidati.

The large molar, or true grinding teeth (dentes molares),

are larger and placed farther back than the others ; the

crown, or projecting part, is compressed from before back-

wards, as well as at the sides, so as to assume a cuboid form ;

its free surface, which is intended for trituration, is sur-

mounted by four tubercles, separated by depressions, which

so intersect one another as generally to assume a crucial

form. There are six molares in each jaw when the set is

completed : the first and second are the largest of all the

teeth, and in the upper jaw are usually furnished with three

roots, very seldom with four, whilst in the lower jaw there

are but two. The disposition of the roots deserves attention.

In the upper jaw two of the roots are placed external, and

parallel in their direction, whilst the third projects inwards

from them at a slight angle ; in the lower jaw the roots are

placed one anterior, the other posterior. The last of these mo-

lar teeth are the smallest, and as they appear at an advanced

period of life, are named dentes sapiential. The root is often

single and tapering, but marked by two grooves, indicating,

M
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as it were, a tendency to separation ; in the upper jaw we

frequently find it bifid, with traces of a still further sub-

division.

The dental formula for the adult is as follows:— incisors

canine
f-,

bicuspidati molares f.

What has been here stated applies altogether to the per-

manent teeth. The temporary or deciduous teeth which pre-

cede them are fewer in number, being twenty in all when

complete ;
they are also smaller, and more delicate in their

texture.

The formula for these is thus expressed :— incisors ca-

nine f , molares

The incisores and cuspidati are supplanted by permanent

teeth of the same name : the bicuspid, which do not pre-

viously make their appearance, occupy the place of the tem-

porary molares, so that the permanent molares will necessarily

protrude at points farther back. The sockets into which the

teeth are inserted are called alveoli ; their form, number, and

size, being determined by that of the roots, which they lodge

and receive ; the alveolus being divided into two or three pits

when the insertion of the tooth requires it, and being but

a simple tapering fossa when a simple conformation obtains.

The texture of the bone along the alveolar arches is porous

and open, particularly in the transverse plates which separate

the alveoli. In the natural state, each of these cavities is

lined by a prolongation of the periosteum, which invests the

maxillary bones, and which extends into them as far as their

apices, where it is reflected on the roots of the teeth so as to

form a special investment for them.

THE THORAX.

94. Into the composition of the thoracic portion of the

skeleton enter the sternum and ribs, which are proper and
peculiar to it, and the vertebras, which are common to it

and other parts. The latter have been already described,

Sect. 37—42.

THE STERNUM AND ENSIFORM CARTILAGE.

95. This bone is situated in the median line, at the fore part
of the thorax

: it is flat and narrow, but not of equal width
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in its entire extent, being broad superiorly, contracted in the

middle, and terminating in a point. Its direction is oblique

from above downwards and forwards ; which, together with

the curve backwards in the dorsal part of the vertebral co-

lumn, causes a considerable increase in the antero-posterior

diameter of the thorax interiorly. We have to consider suc-

cessively its surfaces, extremities, and borders.

The anterior surface, slightly convex, and subjacent to the

skin, gives attachment to the aponeurosis of the pectoralis

major and to the sterno-mastoid muscles, and is marked by

four transverse lines, indicating its original division into five

pieces. The union between the first and second of these

pieces is frequently cartilaginous even in adult age.

The posterior surface looks backwards, towards the cavity

of the thorax, and gives attachment, superiorly, to the sterno-

hyoideus, and sterno-thyroideus muscles ; inferiorly, to the

triangularis sterni. Along the middle line it corresponds

with the interval left by the divergence of the two pleurae

(anterior mediastinum).

The borders are thick, and marked on each side by seven

angular depressions for the reception of the cartilages of the

true ribs, which give them a notched or serrated appearance.

The superior extremity, broad and thick, is slightly exca-

vated from side to side, and presents at each corner a depres-

sion for the reception of the sternal end of the clavicle.

The sternum, in early infancy, is divided into several pieces,

but in adult age two only remain distinct. The first division

of the sternum is larger and thicker than the other : its form

is nearly square ; its lateral margins, thin and oblique, pre-

sent each an oblong depression, which receives the cartilage

of the first rib ; and at each inferior angle may be observed

an articular half notch, which articulates with the second

rib. The superior border is hollowed, and at the angles

which bound it are the fossae, which articulate with the clavi-

cles, as has been already stated ; the inferior is straight, and

united to the extremity of the second piece.

The second piece, much longer than the first, is marked on

its anterior surface by some transverse lines, which indicate

its original division into separate portions. Both surfaces

are nearly flat. The upper border is narrow, corresponding

m 2
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in breadth with the termination of the first bone, with which

it is connected by cartilage. The lateral margins present

each five notches for the reception of the cartilages of the five

lower true ribs, and a half notch superiorly, which, with a

similar depression in the first piece, forms a cavity for the

second costal cartilage. The five inferior notches approach

one another more closely in proportion as they are situated

lower down, and part of the last is occasionally made up by

the ensiform cartilage.

The inferior extremity of the sternum, thin and elongated,

gives attachment to a cartilaginous appendix, called the ensi-

form or xiphoid (i*<£>0£, a sword ;
stoog) cartilage, which in

most cases remains in the cartilaginous state until an advanced

period of life. It is sometimes bent forwards, sometimes in

the opposite direction, and sometimes pierced by a hole at its

centre. Its form varies considerably in different individuals: it

gives attachment to the aponeuroses of the abdominal muscles.

Articulations.— This bone articulates by its sides with the

true ribs,— by its upper angles with the clavicles, and by its

lower end with the ensiform cartilage. When examined at

an early period, it exhibits usually eight or nine ossific cen-

tres. When sawed across, the sternum presents a consider-

able quantity of loose spongy texture in its interior, with a

very thin lamella of compact tissue on its outside— hence it

is very light.

THE RIBS AND THEIR CARTILAGES.

96. The ribs (costae) are situated between the sternum and
the dorsal portion of the vertebral column, forming arches,

which enclose the lateral parts of the thorax. They are twelve

in number at each side, of which the seven superior pairs,

which are united by means of cartilaginous prolongations to

the sternum, are called sternal or true ribs ; the remaining
five, which are not so prolonged to the sternum, being deno-
minated asternal oxfalse ribs.

The ribs do not arch uniformly from the vertebral column
towards the sternum : the greater number consist of parts of
two circles or arches of different diameters, the anterior being
much the larger. Thus the rib, directed at first backwards
from its connexion with the bodies of the vertebra?, reaches
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and is supported by the transverse process (which in the dor-

sal region is inclined backwards) ; after leaving the extremity

of this process it turns abruptly outwards, and finally is

directed forward towards the sternum.

In their length, breadth, and direction, these bones present

several varieties. From the first to the eighth their length

successively increases, whilst from the ninth to the twelfth

they gradually decrease, so that the last is very little longer

than the first.

Their breadth, considered in the whole series, diminishes

gradually from the first to the twelfth, but in each rib it is

greatest towards its sternal extremity.

As to their direction in reference to the vertebral column,

the first forms almost a right angle with it, and the succeed-

ing ones gradually incline downwards, so that their anterior

extremity is lower than the posterior. The body of all the

ribs, except the first, is as it were twisted on itself, so that

their two extremities cannot be made to rest at the same time

on a plain surface.

These bones present two surfaces, two borders, and two

extremities.

The external surface is convex and smooth. The internal

is concave, and corresponds with the pleura.

The superior border, smooth and rounded, gives attachment

to the intercostal muscles ; the inferior is marked on its inner

aspect by a groove, which is commonly said to be for the

lodgment of the intercostal vessels, and also gives attachment

to the intercostal muscles.

The posterior extremity, somewhat rounded and thicker

than the other parts of the rib, and hence denominated its

head, presents (except in the instances to be presently stated)

two articular faces (separated by a projection or ridge) which

articulate with the corresponding small surfaces on the bodies

of the dorsal vertebrae ; the head is supported by a narrow

round part, or neck, terminated externally by a tubercle,

which is smooth in one part for its articulation with the trans-

verse process of the lower of the two vertebrae to which the

head is connected, and rough in the other for the insertion of

the posterior costo-transverse ligament.

The anterior extremity is broad, flat, and hollowed at its
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tip into an oval pit, into which is implanted the costal

cartilage.

Between the tuberosity and the most convex part of the

body of each rib is a rough line, marking what is termed its

angle. The distance of the angle from the tuberosity in-

creases gradually from the second to the eleventh inclusive.

In the last it is not perceptible : in the first it is not distin-

guishable from the tuberosity.

The first two and the last two ribs present some peculiari-

ties deserving of notice.

The first rib is shorter and broader than either of the suc-

ceeding ones, its direction is nearly horizontal ; its body not

being twisted, as is the case in other ribs, it lies evenly when

placed on a plain surface. One surface looks upwards, and

is marked by two very slight depressions (over which slide

the subclavian vessels), and an intervening roughness, some-

times well marked, which indicates the attachment of the

scalenus anticus muscle. The other surface looks down-

wards, towards the cavity of the thorax. The external bor-

der, convex and rounded, is surmounted by the tuberosity
;

the internal is thin, and forms the margin of the superior

aperture of the thorax. The anterior extremity is broad and

thick ; the head (on the posterior extremity) is small, pre-

sents an undivided articular surface, and is supported by a

slender neck.

The second is longer than the first, and presents externally

a prominent line for the attachment of the serratus magnus ;

its internal surface is somewhat grooved posteriorly.

The eleventh has no groove on its inferior border, nor a

tubercle, as it is not articulated with the transverse process ;

its angle is scarcely perceptible, and the head has but one

articulating surface.

The twelfth differs little from the preceding one, except in

being shorter; it has neither angle, tubercle, nor groove, and
as its anterior extremity, which is pointed, seems loose and
unattached, it is called the floating rib.

The ribs grow from three osseous points, one in the body,
one in the head, the third being at the tuberosity.
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COSTAL CARTILAGES.

97. These cartilages are twelve in number, like the ribs,

of which they form the elastic continuation ; their breadth

diminishes gradually from the first to the last, whilst the

length increases as far as to the seventh, after which it be-

comes less in each succeeding one. Their line of direction

also varies considerably. The second is horizontal, the first

descends a little, and all the rest ascend more and more as

they are situated lower down. The external or costal ex-

tremity, convex and unequal, is implanted into the end of

the corresponding rib. The internal extremities of the carti-

lages of the true ribs, smaller than the external, and some-

what pointed, are articulated with corresponding angular

surfaces on the sides of the sternum ; each of the cartilages of

the first three false ribs, becoming slender towards its ex-

tremitv, is attached to and blended with the lower border of

that which is next above it ; in the two last it is pointed, and

unattached.

A ttachmeiits of muscles.— The two layers of intercostals

to the contiguous borders of all the ribs ; the scaleni to the

first and second ; the pectoralis major to the cartilages of the

true ribs, except the first ; pectoralis minor to the bodies of

the third, fourth, and fifth ; rectus abdominis to cartilages

of the last three true ribs and ensiform cartilage; obliquus

externus to the last three true ribs, and all the false; internal

oblique and transversalis to the cartilages of the four or five

false ribs ; the diaphragm to the ensiform cartilage, and to

those of the last six ribs.

The serratus magnus to the nine superior ribs; latissimus

dorsi to the loux v~c — cprratus posticus superior to the

third, fourth, and fifth true ribs; sermu, r _

to the three last ; sacro-lumbalis to the angles of all the ribs ;

levatores costarum a little beyond the tuberosities.

BONES OF THE SUPERIOR EXTREMITY.

The upper extremity consists of the shoulder, the arm, the

fore-arm, and the hand. The shoulder consists of the sea-

pula and clavicle; the arm of the humerus; the fore-arm of

the radius and ulna ; and the hand of the carpus, metacarpus,

and fingers.
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SCAPULA.

98. This bone is placed upon the upper and back part of

the thorax, occupies the space from the second to the seventh

rib, and forms the posterior part of the shoulder.

Its form is irregularly triangular and flat. It presents for

examination two surfaces, three borders, and three angles.

The anterior surface, called also fossa subscapulars, looks

towards the ribs, is triangular, slightly concave, intersected

by prominent lines, directed from within outwards and up-

wards, and therefore crossing the direction of the ribs.

The posterior surface {dorsum scapula) is divided into two

parts, but unequally, by a prominent ridge (the spine) ; of

these, the superior one is called fossa supra-spinata, the in-

ferior, fossa infra-spinata.

Of the spine

:

—The spine of the scapula is a prominent

ridge of bone, flattened from above downwards, commencing

at the posterior border of the scapula, with a smooth flat

triangular surface, from which it becomes gradually more

elevated as it proceeds forwards, until it terminates in an

elongated process (acromion) which surmounts the shoulder-

joint. The form of the spine considered by itself apart from

the acromion is triangular, hence we have to notice its two

surfaces and three borders. Its superior surface is concave ;

and, conjointly with the superior part of the dorsum of the

scapula, forms the fossa supra-spinata. The inferior surface

is irregularly triangular, constitutes part of the infra-spinous

fossa, and in its middle may be observed a small foramen for

a nutritious vessel. On the posterior or free border. which

is rough and broad. m»v hn «-*-• -i t«o margins, of which— *uf one gives attachment to the trapezius, the inferior
to the deltoid muscle-the intervening edge is subcutaneous.
The anterior or attached border, or base, rests on the dorsum
of the bone. The external border, which is short, round, and
somewhat concave, approaches the neck of the bone, and is
continuous with the under surface of the acromion.
Of the acromion process.—This considerable eminence is

flattened in the direction opposite to that of the spine- and
projecting outwards and forwards, forms the summit of the
shoulder-joint; hence its designation, (^, a summit; vftoc,
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the shoulder). Its posterior and upper surface, convex and
irregular, is subcutaneous ; the anterior and inferior one, con-

cave and smooth, is in relation with the supra-spinatus muscle,

and overlays the capsular ligament of the shoulder-joint ; the

superior border presents, anteriorly, a narrow oval surface for

its articulation with the external extremity of the clavicle,

and its summit affords attachment to the coraco-acromion

ligament.

The fossa supra-spinata, wider towards its vertebral than

the other extremity, is filled up by the supra-spinatus muscle.

The fossa infra-spinata, much larger than the preceding, is

convex in the middle, somewhat concave, or rather grooved,

interiorly. Between the latter part and the axillary border

is a slightly raised and elongated ridge, which extends from

the glenoid cavity obliquely downwards to within an inch of

the posterior angle of the bone, where it subsides into a flat

and nearly quadrilateral surface. This latter part it is that

gives origin to the teres major muscle, and over it slides the

latissimus dorsi. Along the upper and rounded part arise

the fibres of the teres minor ; whilst the line of division be-

tween them marks the attachment of an aponeurosis, common

to these muscles and to the infra-spinatus, which occupies the

remainder of the fossa.

Of the three borders of the scapula, or costae (as they are

sometimes called), the superior is the shortest ; at its outer

part is situated a lunated notch, (lunula; incisura semi-lunaris)

which is converted into a foramen by a ligament, and is tra-

versed sometimes by the supra-scapular vessels and nerve,

nsually by the nerve alone. In front of this opening it is

surmounted »y . , whicn bcing thick, elon-

gated, and curved on CTfi
JJ»-

„• 11Ke, ,

^"""rioTeo" ex'andlnequa,, gives attachment to

process, superiotly c
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the spine will be observed to incline a little forwards. For

the purpose of more easily assigning the attachments of the

several muscles which are connected with it, we may regard

it as divisible into two margins, with an inter-space ; these

are stated in the enumeration of the muscular attachments.

The axillary border projects from the side of the thorax, and is

inclined downwards and backwards from the lower margin of

the glenoid cavity to the inferior angle of the bone ; hence it

is named the inferior costa of the scapula. It is of consider-

able thickness, being surmounted posteriorly by the ridge

above noticed as giving origin to the teres minor. The edge

itself presents a shallow groove running along the greater

part of its extent. It corresponds with the lower border of

the subscapular muscle. For about an inch beneath the

glenoid fossa there is a well-marked linear impression which

gives origin to the long head of the triceps muscle.

The postero-superior angle is formed by the junction of

the base with the superior costa of the scapula ; it is some-

what inclined outwards. The inferior angle is placed at the

union of the base with the axillary, or inferior border of the

bone ; upon it may be observed an elongated flat surface,

which gives origin to the teres major, and over which slides

the latissimus dorsi muscle. At the convergence of the supe-

rior and inferior borders may be observed a narrow con-

stricted part, denominated the neck, (cervix scapulae). The
neck is bounded by a slightly raised rim which gives attach-

ment to the fibrous capsule of the shoulder-joint ; and finally

the rim surrounds the articular surface of the bone which is

called the glenoid cavity (yXw, a superficial cavity : 2^'"")

This is a shaUoKu.ese',ri-th-eTr'esh l,„ t
"" TT tha" above

>

what by a nbro-cartilaginou, „
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T
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against its dislocation. The scapula articulates by its gle-

noid cavity with the humerus, and by the acromion process

with the clavicle ; it affords attachment to the following

muscles :

—

The sub-scapular fossa (the anterior or costal surface of the

bone) to the sub-scapularis muscle. Posterior or dorsal sur-

face,— the spine (by its external border and the acromion)

superiorly to the trapezius, inferiorly to the deltoid : the

fossa supra-spinata, by its posterior two-thirds, to the muscle

of the same name : the fossa infra-spinata, by a slight oblique

line situated near the inferior angle, to the aponeurosis com-

mon to the infra-spinatus, teres minor, and teres major ; by a

narrow rounded surface, near the axillary border, to the teres

minor ; by the flat surface, at its inferior angle, to the teres

major ; in the rest of its extent, to the infra-spinatus.

The superior border, near the margin of its notch, to the

omo-hyoideus ; the coracoid process, anteriorly, to the pecto-

ralis minor, by its summit, to the biceps and coraco-brachi-

alis. The posterior border or base, anteriorly, to the serratus

magnus ; posteriorly, to the supra-spinatus and infra-spina-

tus ; in the inter-space to the rhomboidei and to the levator

anguli scapulae. The inferior, or axillary border, superiorly,

by a linear impression to the long portion of the triceps ex-

tensor ;
posteriorly, by an unequal surface, to some fibres of

the teres minor ;
inferiorly, to the teres major.

The inferior angle to the teres major, and occasionally to

some fibres of the latissimus dorsi; the anterior angle, (glenoid

cavity,) by its upper margin, to the long head of the biceps

muscle.

Developeme/it.— When the scapula is examined at a very

early period, it appears as a thin lamella without any eleva-

tion corresponding with the spine. Soon after an osseous

centre is seen towards the middle of its dorsum, one in the

coracoid process, and in the acromion. The base and the in-

ferior angle also commence by separate points.

THE CLAVICLE.

99. The clavicle (clavis, a key), or as it is popularly called,

the collar-bone, is extended, transversely,between the acromion

process of the scapula and the summit of the sternum, which
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it serves to connect ; its direction, however, is not exactly

horizontal, the acromial end being slightly elevated. Elon-

gated and irregular in its form, this bone is curved somewhat

like an italic /, the degree of the curvature being less in

young and female subjects than in male adults ; it is rather

thick and somewhat triangular towards its sternal end, but

broad and flat towards the scapular extremity ; it presents

for our consideration a body and two extremities. The su-

perior surface of the body is principally subcutaneous. The

inferior surface presents, near the sternal extremity, inequa-

lities for the attachment of the costo-clavicular ligament ; in

the centre, a longitudinal depression, giving attachment to

the subclavius muscle, the foramen for the entrance of the

medullary vessels, and, more externally, a rough oblique line,

to which the coraco-clavicular ligaments are attached ; this

surface corresponds internally to the first rib, externally to

the coracoid process and the shoulder-joint, and in the mid-

dle to the axillary vessels and brachial plexus of nerves.

The anterior border is broad and convex towards the sternal,

thin and concave towards the scapular extremity ; the poste-

rior border presents, of course, the opposite arrangement of

curvatures. The internal extremity is inclined downwards

and forwards ; it is considerably thicker than the other parts

of the bone, and terminates in a triangular unequal surface,

which is convex from above downwards, concave from behind

forwards ; this is tipped with cartilage, and articulates with

the sternum, the articular surface of which it much exceeds

in size; its entire circumference gives attachment to li^a-

ments. The external or scapular extremity, compressed and

flattened, inclines a little backwards and upwards, and arti-

culates with the acromion by a narrow oblong surface which

is covered with cartilage.

Attachments of muscles.— The clavicle gives attachment,

by the superior surface of its sternal extremity, to the sterno-

cleido-mastoid ; the longitudinal depression on its inferior

surface, to the subclavius ; the anterior border, by its sternal

half, to the pectoralis major
; by its acromial third, to the

deltoid
; the posterior border, by its acromial third, to the

trapezius.
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Articulations.— The clavicle articulates with the sternum

and the acromion process of the scapula.

Developement.— The division of the bone above indicated

into body and extremities is merely technical, being intended

to facilitate its description. It consists of one piece, and

grows from one ossific centre.

THE HUMERUS.

100. The humerus or arm-bone (os humeri), the largest

bone of the upper extremity, extends from the scapula to the

bones of the fore-arm, with each of which it is articulated.

Its direction is vertical, with an inclination inwards towards

the lower end. Long and irregularly cylindrical in form, the

humerus is divisible into a body and two extremities.

The body or shaft of the bone, thick and rounded supe-

riorly, is somewhat expanded, and triangular inferiorly. It

is divided into two nearly equal surfaces by two longitudinal

lines, of which one is external and anterior, the other internal

and posterior. These lines may be considered as rising, the

former from the external, the latter from the internal condyle,

near to which they are well marked, but gradually subside as

they proceed upwards on the body of the bone : they afford

attachment to the inter-muscular aponeuroses. The external

one is interrupted about the middle by an oblique depression,

or groove, which runs from above downwards and marks the

course of the musculo-spiral nerve and superior profunda ar-

tery ; the surfaces separated by these lines are named poste-

rior and anterior. The posterior surface is round supe-

riorly, and inclined a little inwards ; in the lower part it is

broad, flat, and turned rather outwards ; it is covered in the

entire of its extent by the triceps extensor muscle, and to-

wards its middle may be observed a small foramen for the

medullary vessels. The anterior surface is divided superiorly

into two unequal portions by a longitudinal groove, directed

obliquely downwards and inwards, for about one-fourth of the

length of the bone ; this lodges the long tendon of the biceps

muscle, and is therefore named the bicipital groove; its an-

terior margin gives attachment to the pectoralis major, the

posterior to the latissimus dorsi and teres major. The por-
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tion of the anterior surface which is internal to this groove is

smooth in the greater part of its extent, and presents, towards

its middle, a linear elevation for the insertion of the coraco-

brachialis, and lower down an oblique medullary foramen ;

externally to the groove, and about the middle of the bone,

may be observed a broad rough eminence for the insertion of

the deltoid muscle, beneath which runs the oblique depres-

sion already noticed as corresponding to the course of the

musculo-spiral nerve and the accompanying artery.

The superior extremity of the bone presents a large hemi-

spherical eminence, covered with cartilage in the fresh state,

and directed backwards and inwards to the glenoid cavity of

the scapula, with which it articulates ; this is called the head

of the humerus. It is bounded by a slightly depressed

groove, sufficiently marked on the upper, not on the under

aspect, denominated the neck of the bone. A little beneath,

and to the outside of the head, are two eminences, which pro-

ject from the ends of the shaft of the bone, and, from their

relative size, are named the greater and lesser tuberosities

(tubercula). The greater tuberosity is external and poste-

rior in its situation, convex in its outline, and marked on its

upper border by three flat surfaces for the insertion of the

external rotator muscles. The smaller tuberosity, rounded

and more prominent than the other, gives attachment to the

sub-scapularis muscle. They are separated by the bicipital

groove. The inferior extremity is flattened and somewhat
twisted from behind forward, its greatest diameter is trans-

verse ; it presents internally a considerable projection, the in-

ner condyle, which is inclined backwards, and gives attach-

ment to the internal lateral ligament of the elbow-joint, and
to a tendon common to the greater number of the anterior

muscles of the foramen. Externally is situated another

smaller process (external condyle), to which are attached the

external lateral ligament and a tendon common to the muscles

of the posterior and external surfaces of the fore-arm. Be-
tween the condyles is placed the inferior articular surface,

which is inclined somewhat forwards. Proceeding in the enu-
meration of the parts which enter into its composition from
the radial to the ulnar side, we observe a rounded eminence
placed rather on the anterior surface of the bone, and articu-
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lating with a cavity observable on the superior extremity of

the radius, calculated to allow of all that freedom of motion

which the radius enjoys, viz. flexion and extension on the

humerus, and pronation and supination by rotation on its

own axis;— a slight groove or depression corresponding with

the circumference of this eminence, a semi-circular ridge,

which is lodged in the space intervening between the radius

and ulna;— a wide and deep groove which receives the pro-

minent part of the larger sigmoid cavity of the ulna ; and,

lastly, a prominent ridge, which is received into the internal

part of the same cavity. This prominence descends much
lower than the external portion of the articular surface, and

determines an obliquity in the direction of the humerus, when

its lower extremity is made to rest on a plain surface. The
groove, with its margins, forms a well-marked pulley-like

surface, on which the sigmoid cavity of the ulna moves in

flexion and extension ; hence it is termed the trochlea. At the

fore part of the inferior extremity of the bone, and immedi-

ately above the trochlea, is a superficial depression, which

receives the coronoid process of the ulna during flexion, and

posteriorly a more considerable fossa, which lodges the ole-

cranon during the extension of the fore-arm.

A modification of the nomenclature applied to these dif-

ferent eminences has been proposed by Chaussier : retaining

the term trochlea for the surface of articulation with the

ulna, he calls that which articulates with the radius, the

condyle, (it is sometimes called the small head,) and for the

two lateral eminences of insertion, now named condyles, he

substitutes the terms epi-trochlea and epi-condyle.

Attachments of muscles. — The posterior surface to the tri-

ceps ; the anterior (by the posterior margin of the bicipital

groove) to the teres major and latissimus dorsi ; in the middle,

by a slightly-marked line, to the coraco-brachialis ; inferiorly,

to the brachialis anticus ; the external portion of the same

surface, superiorly, by a rough eminence, to the deltoid ; by

the anterior margin of the bicipital groove, to the pectoralis

major. The greater tuberosity gives attachment, by the three

flat surfaces on its upper border, to the supra-spinatus, infra-

spinatus, and teres minor muscles ; the lesser tuberosity to the

sub-scapularis. The inferior extremity, by its outer border,
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to the supinator radii longus, and, by its external condyle,

to the extensor carpi radialis longior and brevior, extensor

communis digitorum, extensor carpi ulnaris, anconeus and

supinator radii brevis ; by the internal condyle, to a tendon

common to the pronator radii teres, flexor carpi radialis,

palmaris longus, flexor carpi ulnaris, and flexor digitorum

sublimis.

Articulations.— The humerus articulates with the glenoid

cavity of the scapula, and with the ulna and radius.

Developement.— The shaft of the bone grows from one os-

sific centre, the head and the two tuberosities have each their

own points. So have the two condyles and the trochlea.

THE RADIUS.

101. The radius, shorter than the ulna by the length of

the olecranon process, is placed at the external side of the

fore-arm, extending from the humerus to the carpus. It is

broader below than above, slightly curved in its form, and

divided into a body and two extremities. As the body is

somewhat triangular, we observe on it three surfaces, bound-

ed by three margins, or ridges. The anterior surface ex-

pands towards the lower part, and is marked along its mid-

dle by a longitudinal groove for the flexor pollicis longus ;

superiorly is situated the foramen for the medullary vessels,

its direction being from below upwards ; and inferiorly a flat

surface, corresponding with the pronator quadratus. The
posterior surface, convex in the greater part of its extent, is

grooved at its central third, for the origin of the extensors of

the thumb ; the external surface, round and convex, is mark-

ed towards its middle by a rough impression, which gives in-

sertion to the pronator radii teres. Of the margins separat-

ing these surfaces, the posterior is distinct only at the middle

part; the external is round, and becomes smooth towards the

lower extremity, whilst the internal is acute and sharp, for

the attachment of the inter-osseous ligament. The body is

terminated superiorly by a rough prominence, (tuber radii)

termed the bicipital tuberosity, from its giving insertion to

the biceps muscle.

Above the tuberosity the bone becomes narrowed and con-

stricted into the form of a neck, which is again surmounted
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by the head, intended by its extremity to articulate with the

round convex part of the lower extremity of the humerus
{condyle, Chauss.), while its margin rolls on the lesser sig-

moid cavity of the ulna. The margin is smooth and convex ;

the upper surface, also smooth, is a shallow, cup-like cavity
;

and both are covered with cartilage in the recent state.

The inferior extremity of the radius is the broadest and

thickest part of the bone ; the anterior surface is flat and ex-

panded, being covered by the pronator quadratus muscle ; it

is bounded below by a prominent line which gives attachment

to the anterior ligament of the wrist-joint. The posterior

surface is convex, and marked by grooves which transmit the

tendons of the extensor muscles ; of these, one which is very

narrow and oblique in its direction, and nearly in the middle

line, lodges the tendon of the extensor pollicis (secundi inter-

nodii). At the inner or ulnar side of this is placed another,

much broader, which transmits the tendons of the extensor

communis and indicator; and at its outer side, a third, di-

vided into two parts by a linear impression, marks the pas-

sage of the flexor carpi radialis, longior and brevior. Corre-

sponding with the external border of the bone, is another

groove, directed obliquely forwards, and divided into two

parts, for the tendons of the extensores — primi internodii,

and ossis metacarpi pollicis. The outer side of the bone,

particularly the part corresponding with the ridge which

separates the two latter grooves, is prolonged downwards, and

named the styloid process ; it affords attachment to the exter-

nal lateral ligament of the wrist-joint. On the inner side of

the bone is situated a small cavity (semi-lunar), covered by

cartilage, which articulates with the inferior extremity of the

ulna. At its inferior extremity the radius presents its car-

pal articulating surface, (scaphoid ; navicular,) which is in-

cluded between the base of the styloid process and the oval

cavity just mentioned, bounded before and behind by two

rough margins for the attachment of the radio-carpal liga-

ments. It is divided from before backwards, by a line, into

two unequal portions, of which the external is triangular, and

articulates with the scaphoid bone, the internal is square, and

articulates with the semi-lunar.

Attachments of muscles.—The anterior surface of the body,

N
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by its grooved part, to the flexor longus pollicis ; by the

oblique line, leading from the tuberosity to the insertion of the

pronator radii teres, to the supinator brevis and flexor sub-

lines ; its inferior fourth to the pronator quadratus ;
the pos-

terior surface, by a slight concavity in the middle, to the ex-

tensores pollicis; the external margin, by a rough surface, to

the pronator teres ;
inferiorly, to the pronator quadratus and

the supinator radii longus ; whilst the posterior part of the

bicipital tuberosity gives attachment to the biceps muscle.

Articulations.— The radius articulates with the humerus,

the ulna, the scaphoid and semi-lunar bones.

Developement.—It has a centre of ossification for its body,

and one for each extremity.

THE ULNA.

102. The ulna (aKzvr;, cubitus) is placed at the inner side

of the fore-arm ; it is a long and rather irregular bone, larger

at the upper than at the lower extremity,— a conformation

the reverse of that which obtains in the radius. Its body, or

middle part, is marked off into three surfaces by three pro-

minent lines. These are all broader above than below, in

consequence of the decreasing size of the bone. The anterior

surface, slightly depressed, is grooved longitudinally for the

origin of the flexor profundus, and marked at its upper third

by a foramen directed obliquely upwards for the medullary

vessels. The internal surface, smooth and somewhat exca-

vated superiorly, is covered in the greater part of its extent

by the flexor profundus muscle ; it becomes round inferiorly,

where it is subcutaneous. The external surface, rough and

irregular, is divided into two parts, of which one, of small

extent, corresponds with the superior extremity of the bone,

and forms an elongated depression for the anconeus muscle ;

the other, reaching to the lower extremity, gives origin to the

extensors of the thumb and the supinator radii brevis. Of
the three margins, the internal and posterior are round, and

for the most part smooth ; the external is sharp, and gives

attachment to the inter osseous ligament.

At the superior extremity of the bone are situated two emi-

nences, so placed as to bound the cavity by which it articu-

lates with the humerus. Of these, one called olecranon (oXsv?;,
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ulna ;
zgccviov, the head), is nearly on a line with the shaft of

the bone ; the other, the coronoid process (zogcovri, a crow's

beak ;
sihog, like), projects from its anterior surface. The

olecranon terminates in a rough tuberosity and an' obtuse

point, the former giving insertion to the triceps extensor, the

latter being lodged, when the arm is extended, in the poste-

rior cavity at the end of the humerus. Anteriorly, this pro-

cess is smooth and hollowed, out, to form part of the surface

of articulation with the humerus ; posteriorly, it presents a

flat triangular surface, which is subcutaneous. The coronoid

process, by a gentle ascent, rises upwards and forwards from

the anterior surface of the bone, and terminates in a sharp

ridge, which overhangs the articular surface, and is received,

during flexion into the anterior depression in the humerus ;

its anterior surface, rough and triangular, gives insertion to

the brachialis anticus muscle ; the superior is smooth and

excavated ; its inner border gives attachment to the internal

lateral ligament, the external is hollowed into a smooth de-

pression, the smaller sigmoid cavity, which articulates with

the head of the radius. The great sigmoid cavity, formed

by the junction of the smooth surfaces of these two processes,

has been so named from some supposed resemblance to the

form of the Greek letter 2 (ff/y^a, zibog, like), as it was ori-

ginally written. Covered by cartilage in its entire extent, it

is divided into two parts (but unequally, the inner one being

the larger) by a smooth ridge running downwards from the

peak or point of the olecranon to that of the coronoid pro-

cess. This ridge and the concavities beside it correspond,

the one with the groove, the others with the lateral parts of

the trochlea. At the margins of the sigmoid cavity may be

observed two notches which mark off the parts of the surface

which belong to the olecranon and the coronoid process re-

spectively.

At the inferior extremity of the bone, which is small and

rounded, are situated two eminences, of which the external

one, named the head of the ulna, round and covered with

cartilage, presents two aspects, of which one, nearly circular

in its form, looks towards the wrist joint, and corresponds with

the triangular fibro-cartilage of that articulation ; whilst the

external one, narrow and convex, is received into the semi-

n 2
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lunar cavity in the contiguous border of the radius. The

internal eminence, named the styloid process, projects on a

line with the posterior and inner surface of the bone ; it is

elongated in its form, and gives attachment to the internal

lateral ligament of the joint. The head and the styloid pro-

cess are separated posteriorly by a groove, which is traversed

by the tendon of the extensor carpi ulnaris, and inferiorly by

a depression at the base of the styloid process into which the

triangular fibro-cartilage is inserted.

Attachments of muscles.—The anterior surface, superiorly,

and in the middle, gives attachment to the flexor digitorum

profundus ; inferiorly, to the pronator quadratus ; the pos-

terior surface, to the anconeus, the extensor carpi ulnaris,

supinator radii brevis, the extensores pollicis, and the exten-

sor indicis ; by the posterior longitudinal line, to an apo-

neurosis common to the flexor carpi ulnaris, flexor digitorum

profundus, and extensor carpi ulnaris. The superior extre-

mity, by the summit of the olecranon to the triceps brachi-

als ; the coronoid process, by its anterior rough surface, to

the brachialis anticus ; and by its internal side, to the second

origin of the pronator teres.

Articulations.—The ulna articulates with the humerus and
the radius ; it has no point of contact with the carpal bones,

but it is brought into relation with the cuneiform bone by
means of the inter-articular fibro-cartilaffe.

Developement.—The shaft of the ulna, as in other long

bones, has its own osseous centre ; so has the lower extremity

or head, as well as the olecranon process.

HAND.

The hand is composed of the carpus, meta-carpus, and
fingers.

CARPUS.

103. The first, or superior part of the hand is named the

carpus or wrist ; it is placed between the fore-arm and the

meta-carpus, and composed of eight small bones, which are

disposed in two ranges, each consisting of an equal number.
Proceeding in the enumeration from the radial to the ulnar
side, the bones which constitute the first, or superior range,
are thus named from their shape— scaphoid, semi-lunar,
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cuneiform, and pisiform ; those of the second, or inferior

range, are the trapezium, trapezoid, os magnum, and unci-

form. The dorsal surface of the carpus is convex, the palmar

concave and irregular, and marked by four bony prominences,

across which is stretched the anterior annular ligament, so as

to form a canal for the transmission of the flexor tendons.

BONES OF THE FIRST ROW.

THE SCAPHOID BONE.

104. The scaphoid or boat-shaped bone (trfcu(pri, a boat) is

the first of this row, and the largest. Its position is oblique,

so that its broad end is directed towards the trapezium and

root of the thumb, whilst the narrow one inclines inwards and

upwards to the middle of the articular surface of the radius.

It is convex on one side, concave on the other. The concave

or hollowed surface (scaphoid) looks obliquely inwards and

forwards, and is that which determines the form and gives

name to the bone. Its upper articular surface, convex and

triangular, is applied to the radius ; the lower, also convex,

articulates with the trapezium and the trapezoid bone. Its

concavity receives part of the head of the os magnum ; close

to this is a narrow articular surface which is in contact with

the semi-lunar bone ; on its radial side is a rough surface, to

which is attached the external lateral ligament of the wrist-

joint: posteriorly is a narrow grooved surface for the attach-

ment of ligaments; and anteriorly is a rough surface, the

inner or ulnar half of which is narrow and slightly grooved,

whilst the outer is prominent and tuberculated for the attach-

ment of ligaments. It articulates with five bones.

THE SEMI-LUNAR BONE.

105. The name of this bone is taken from its being concave

or crescentic on its inferior surface. Irregularly triangular in

its form, convex superiorly, it articulates with the square

part of the articular surface of the radius; inferiorly con-

cave, with the os magnum and the unciform ; on the ulnar

side with the cuneiform ; on the radial side with the scaphoid ;

anteriorly and posteriorly it gives attachment to ligaments.

It articulates with five bones.
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THE CUNEIFORM BONE.

106. This, the " wedge-shaped" bone, sometimes also it is

named from its form " pyramidal ;" superiorly, it is in rela-

tion with the inter-articular fibro-cartilage of the wrist-joint

;

inferiorly, it articulates with the unciform bone ; on the ulnar

side, gives attachment to ligaments ; on the radial side, arti-

culates with the semi-lunar bone ; anteriorly it affords attach-

ment to ligaments, and presents a small articular surface for

the pisiform bone. It articulates with three bones.

THE PISIFORM BONE.

107. The " pea-shaped " bone is placed on a plane, anterior

to the other bones of the carpus. Its form is indicated by its

name (pisum, a pea). It presents but one articular surface,

which is situated on the posterior part, or base, and is in

relation with the anterior surface of the cuneiform bone ; it

affords attachment to the annular ligament of the carpus ; to

the flexor carpi ulnaris muscle, and to the abductor of the

little finger.

The first three carpal bones form, when in apposition, a

rounded convex surface, which corresponds with the con-

cavity presented by the radius and the inter-articular carti-

lage; but their lower surface constitutes a deep hollow, which

receives the head of the os magnum and the unciform bone.

BONES OF THE SECOND ROW.

THE TRAPEZIUM.

108. The name of this bone is taken from its presenting

four unequal edges at its posterior aspect. It is placed at

the radial border of the carpus, between the metacarpal bone
of the thumb and the scaphoid bone. It is known by the

angular appearance of its dorsal surface, and by the tubercle

and groove at its palmar aspect. Superiorly concave, it

articulates with the scaphoid bone; inferiorly, concave from
behind forward, and convex transversely, with the first meta-
carpal bone ; on the ulnar side, with the trapezoid bone, and
by a small surface situated more inferiorly, with the edge of
the second metacarpal bone ; on the radial and posterior sides
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it gives attachment to ligaments
;

anteriorly it presents a

groove, traversed by the tendon of the flexor carpi radialis,

and an eminence to which the annular ligament of the carpus

is attached. It articulates with four bones.

THE TRAPEZOID BONE.

109- This is a small bone compared with those between

which it is placed, viz. the trapezium, scaphoid, and os mag-

num ; in form and position it has some resemblance to a

wedge, and but little to a trapezium, except that its posterior

surface is bounded by four unequal edges. It articulates

superiorly with the scaphoid bone ; inferiorly, with the second

metacarpal bone ; on the ulnar side, with the os magnum ; on

the radial side, with the trapezium ; the anterior and posterior

surfaces afford attachment to ligaments. It articulates with

four bones.

OS MAGNUM.

110. This is the largest of the carpal bones; its form is

oblong, round superiorly, cubic inferiorly ; the superior sur-

face, named its " head," (whence it is sometimes called os

capitatum,) is supported by a narrowed portion, named the

" neck ;" its greatest convexity is in the antero-posterior

direction, where it is received into a cavity formed by the

scaphoid and the semi-lunar bone ; it articulates, inferiorly,

by three distinct surfaces, of which the middle is the largest,

with the second, third, and fourth metacarpal bones ; on the

ulnar side, with the unciform bone ; on the radial side, with

the trapezoid bone; the anterior and posterior aspects are

rough (particularly the former) for the attachment to liga-

ments. It articulates with seven bones.

THE UNCIFORM BONE.

111. The " hooked-shaped
1 '' bone (uncus, a hook) is readily

distinguished from the rest by the curved process upon its

palmar surface; it articulates, superiorly, with the semi-

lunar bone, inferiorly by two distinct surfaces, with the

fourth and fifth metacarpal bones ; on the ulnar side with

the cuneiform bone ; on the radial side with the os magnum

;

anteriorly its hooked process affords attachment to the an-
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terior annular ligament of the carpus ;
posteriorly a rough

surface also gives attachment to ligaments. It articulates

with five bones.

THE META-CARPUS.

112. This forms the second or middle portion of the hand,

being situated between the carpus and the phalanges ; it is

composed of five bones, which are named first, second, &c.

in their numerical order, the enumeration being commenced

at the radial side. These bones are placed parallel one with

the other, and nearly on the same plane, with the exception

of the first, which is more anterior than the rest, and alters

its relative position to them in its various movements. They
vary in size, the first being thicker and shorter than the

others; and these gradually diminish in length from the

second to the fifth. They are all slightly concave on the

palmar surface, convex on the dorsal, larger at their extre-

mities than in the bodies or middle part, terminated at the

carpal extremity by an unequal eminence, and at the digital

by a rounded head.

The form of the bodies is irregular, but may, in each, be

regarded as presenting a palmar, a dorsal, and two lateral

surfaces. The palmar surface is narrow, and presents in the

middle a prominent line, which separates the attachments of

the inter-osseous muscles, and corresponds to the tendons of

the flexor muscles; as also, in the first, to the opponens and
flexor brevis pollicis, and in the third to the origin of the

adductor pollicis.

The dorsal surface, convex and smooth in the first, pre-

sents, in the second, third, and fourth, a longitudinal line,

which, bifurcating, forms the sides of a triangular surface,

extending over two-thirds of their length ; in the fifth, also,

is observed a prominent longitudinal line, directed, obliquely,

from the ulnar to the radial side. The lateral surfaces afford

attachment to the dorsal inter-osseous muscles ; broad in the
four last bones, these surfaces are narrowed, and form merely
borders in the first.

The carpal extremity presents, in each, some peculiarities
which render a separate description necessary ; on the first is

observed a surface, which is concave in the antero-posterior,
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and convex in the opposite direction, which articulates with

the trapezium;— in the second, a concave surface articulates

with the trapezoid bone, and on the radial side, a small sur-

face, with the trapezium ; at the ulnar side, its margin is

extended obliquely backwards, so as to become wedged in

between the trapezium and the third metacarpal bone, and

articulates by its tip with the os magnum ;—on the third, a

nearly plain surface articulates with the os magnum ; on the

radial and ulnar sides are surfaces for articulation with the

contiguous metacarpal bones;— on the fourth, two articular

surfaces move upon the os magnum and unciform, on the

radial side there are two surfaces, and on the ulnar side one,

for articulation with the corresponding surfaces of the bones

on each side; — on the fifth, a concave surface, directed out-

wards, corresponding with the unciform bone ; and, on the

radial side, a surface for the fourth metacarpal bone.

The anterior, or digital, extremities of all are convex, and

articulated with the phalanges, the smooth surfaces extending

farther on the palmar than on the dorsal aspect of the bones

;

and on the margins of these are inequalities for the attach-

ment of ligaments.

BONES OF THE FINGERS.

113. These are fourteen in number, each, with the excep-

tion of the thumb, having three separate pieces {phalanges,

inter-nodia). Of these the first is longer than the second,

and the second than the third. Like other long bones, each

is divided into a body and two extremities, of which one

represents the base and the other the head. Winslow, and

some other anatomists, reckon three phalanges in the thumb,

as they conceive that its posterior, or most movable bone,

resembles the first phalanges of the fingers, rather than the

metacarpal bones. But if its conformation be examined with

attention, more especially that of its anterior extremity, and

also its mode of articulation with the bone in front of it, its

analogy with the metacarpal range will appear more striking

than with the first digital phalanges ; and so it is considered

by Meckel, Portal, Hip, and J. Cloquet The bodies of the

first row or phalanx are convex on the dorsal surface, and

flat from side to side on the palmar, but arched from before
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.backwards; the palmar surface is bounded by two margins

which give insertion to the fibrous sheaths of the flexor ten-

dons. The larger, or posterior extremities, present an oval

smooth surface, whose greatest diameter is from side to side,

intended to receive the convex heads of the corresponding

metacarpal bones. The anterior extremities, smaller than

the other, end in two small lateral condyles, with a slight

groove between them, both being adapted to the base of the

contiguous bones, so as to form ginglymoid, or hinge-joints.

The articular surface is prolonged farther on the palmar than

on the dorsal aspect, which allows a more free range to the

motion of flexion. The margins of the articular surfaces are

rough and prominent for the attachment of ligaments.

The second row consists of four bones, the thumb having

only two pieces corresponding with those of the first and last

phalanx. Smaller than the preceding set, they still resemble

them in their general outline. The broader, or posterior

extremity, ends in an articular surface, divided by a slight

ridge extending from before backwards, the lateral parts

being concave, for the reception of the two eminences on the

contiguous bone ; the anterior extremity is divided into two

lateral convex surfaces, which are lodged in depressions in

the base of the last phalanx.

The third row {phalanges unguium, Scemm.) consists of five

pieces, that of the thumb being the largest. They are con-

vex on the dorsal, flat on the palmar surface, rough at the

summit, which corresponds with the points of the fingers, and
at the base, for the attachment of ligaments and the flexor

tendons. The articular surface, at the base, resembles that

of the base of the second phalanx, in having two shallow con-

cavities divided by a central convex line.

Attachments of muscles.— 1. To the carpal bones. The
pis/form bone gives origin to the abductor minimi digiti, and
insertion to the flexor carpi ulnaris ; the trapezium to the

opponens and abductor pollicis ; the trapezoid to part of the

flexor brevis pollicis ; the os magnum to part of the same

;

the unciform to the flexor brevis (minimi digiti) and to the
adductor.

2. To the metacarpal bones. The first, or that of the
thumb, gives insertion to the extensor ossis metacarpi pollicis
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and to the opponens pollicis, and origin to part of the abduc-

tor indicis : the second, or that of the forefinger, to the flexor

carpi radialis at its palmar end, and to the extensor carpi

radialis longior on the dorsal surface of its base, and by its

lateral surfaces, to the two first dorsal inter-ossei muscles and

one palmar : the third, to the extensor carpi radialis brevior,

to the adductor pollicis, and also to two dorsal inter-ossei : the

fourth, to two dorsal inter-ossei and one palmar : thefifth, to

the extensor carpi ulnaris, and the adductor or opponens mi-

nimi digiti, to one dorsal and one palmar inter-osseous muscle.

3. To the bones of the fingers. Those of the first range

of the four fingers give attachment by their lateral borders to

the tendinous sheaths of the flexor tendons ; their dorsal sur-

face is covered by the expansion of the extensor tendons.

The bones of the second row give insertion at their dorsal

surface to the tendons of the extensor communis ; the tendons

of the flexor sublimis are inserted into their bases at the pal-

mar surface : the third set gives insertion to the tendons of

the flexor profundus ; the fibres of the extensor communis are

also continued on their dorsal aspect.

The^Vsf phalanx of the thumb gives insertion to the ex-

tensor primi internodii, to the flexor brevis, to the adductor

and abductor pollicis : the second phalanx to the flexor longus,

and to the extensor secundi internodii.

OF THE PELVIS.

114. The pelvis, or " basin-shaped" cavity, is placed at

the lower extremity of the trunk, being formed by the union

of the ossa innominata, the sacrum, and the coccyx. Its form

is somewhat circular ; its size presents many varieties, de-

pendent on the sex and age of the subject, as well as on indi-

vidual conformation. In young subjects the two large lateral

bones, the ossa innominata, are divided each into three pieces,

the ilium, ischium, and os pubis ; the sacrum consists of five

pieces, resembling in some respects the bones of the vertebral

column, and hence called false vertebrae ; these in adult age

become united into one. The coccyx, or caudal prolongation,

consists of four pieces.



188

THE SACRUM.

115. The sacrum, when the body is in the erect position,

is placed at the superior and posterior part of the pelvis,

beneath the last lumbar vertebra, above the coccyx, and be-

tween the ossa innominata, between which it is inserted, in

some measure like a key-stone into an arch.

Its figure is triangular in its general outline; concave

anteriorly, convex posteriorly. We consider successively its

surfaces, borders, and extremities.

The anterior or pelvic surface, nearly flat from side to side,

is concave from above downwards, and marked, by four trans-

verse lines, indicating its original division into five pieces

;

laterally it presents four foramina for the transmission of the

anterior branches of the sacral nerves. These are directed

outwards, and diminish gradually in size from above down-

wards ; external to these the surface gives attachment to the

the pyramidalis muscle.

The posterior or spinal surface is convex, and presents

along the median line four small eminences, usually connected

so as to form a ridge ; these are rudiments of the spinous

processes ; and beneath them is a triangular groove, or rather

an opening, marking the termination of the sacral canal.

The margins of the opening present two tubercles, which give

attachment to the ligament that closes in the canal. The
inferior pair articulate with the horns of the coccyx. At each

side of the median line are two grooves, pierced by the poste-

rior sacral foramina, which are much smaller than the ante-

rior, and transmit the posterior branches of the sacral nerves.

The borders, or lateral surfaces of the sacrum, present

two distinct parts, one superior (iliac), large and irregular,

which in the fresh state is covered with cartilage, and articu-

lated with the ilium ; the other inferior, thin and narrowing

to a point, gives attachment to the sacro-sciatic ligaments.

A small indentation terminates this border, which, with the

corresponding extremity of the coccyx, forms a notch for the

transmission of the fifth sacral nerve.

The base, or superior extremity, broad and expanded, pre-

sents, 1st, towards the middle line, an oval surface, cut off

obliquely, and tipped with cartilage for its articulation with
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the last lumbar vertebra ; behind this is a triangular aper-

ture marking the orifice of the sacral canal. 2nd, on each

side a smooth convex surface, inclined forwards, and conti-

nuous with the iliac fossa ; an articular process, concave from

side to side, which looks backwards and inwards, and receives

the inferior articular process of the last lumbar vertebra.

Before each articular process is a groove, forming part of the

last inter-vertebral foramen, and behind them is a curved,

sharp, and depressed border which bounds the sacral canal,

and therefore corresponds with the lateral arches of the verte-

bra?, and gives attachment to the last ligamentum subflavum.

The apex, or inferior extremity, directed downwards and

forwards, presents an oval convex surface, which articulates

with the coccyx.

The sacrum in its interior contains much loose spongy sub-

stance, and its exterior layer is but moderately compact. Its

central part is also hollowed into a canal (sacral), which curves

from above downwards as the bone does ; hence it is of a

triangular form, and gradually narrows as it descends.

Attachments of muscles.— The sacrum gives attachment,

by the lateral parts of its anterior surface, to the pyramidales

muscle; by its posterior surface at each side to the gluteus

maximus, sacro-lumbalis, longissimus dorsi, and, multifidus

spinas ; by the inferior part of each border to the coccygus.

Articulations.— The sacrum articulates with the last lum-

bar vertebra, the two iliac bones, and the coccyx.

Developement.— Analogy would lead us to admit, even

without previous examination, that the sacral pieces com-

mence by separate osseous centres after the manner of the

true vertebrae. In the first three pieces there are found five

bony points, one being in the body, two at the sides in front,

and two posteriorly in the arches. In the two lower false

vertebra? there appear to be but three, one being in the body

and one at each side.

OSSA COCCYGIS.

116. These bones, when united together, which is usually

the case in advanced life, are supposed to resemble a cuckoo's

bill, and are therefore called coccygeal (xoxxvz,, a cuckoo).

Most commonly there are four of them, sometimes but three

;
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in a few instances five have been found. They diminish gra-

dually in size from above downwards, which gives them,

when taken together, a pyramidal form. As they are placed

in a continuous line with the inferior third of the sacrum,

thev form a concave surface anteriorly, a convex one pos-

teriorly.

The first of these bones resembles, in some measure, the

last false vertebra of the sacrum. Its body, or central part,

is small ; but, posteriorly and on each side, two small emi-

nences, termed cornua, project, which articulate with the ex-

tremity of the sacrum. The second bone of the coccyx is

somewhat square, the third oblong, and the fourth a small

rounded nodule of bone.

Attachments of muscles.— The coccyx gives attachment to

the gluteus maximus, and to the coccygeus of each side, and

by its point to the sphincter ani. Its base articulates with

the sacrum.

Developement.— Each of these pieces has a separate osse-

ous centre.

OS INNOMINATUM.

117. This bone is of so complex and irregular a form, that

it bears no perceptible resemblance to any other known ob-

ject, and therefore remains " unnamed 1
' and unnameable.

The two bones thus distinguished by the negation of a name
are situated at the inferior and lateral parts of the trunk, ex-

tending from the sacrum forwards to the median line, where

they are connected together. Through the intervention of

the sacrum, which is wedged in between them, they receive

the weight of the body from the vertebral column, and trans-

mit it to the lower extremities ; thus placed, and being some-

what curved in their general outline, they circumscribe the

greater part of the cavity of the pelvis, the sides and fore-part

of which they form.

To facilitate the description of this very irregular bone,

it is convenient to consider separately each of the parts into

which it is found divided in early life, viz. the ilium, os

pubis, and ischium.

The ilium (os ilii), or superior and expanded part of the

bone, is broad, flat, somewhat triangular in its form, and si-
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tuated at the superior and lateral part of the pelvis. Its

surfaces, borders, and angles must be considered succes-

sively.

The external surface (dorsum), convex before, concave pos-

teriorly, is marked by two curved lines running from before

backwards ; the superior one, commencing at the anterior su-

perior spinous process, arches downwards to the margin of the

sacro-sciatic notch. A triangular space, narrowed before, and

wider posteriorly (from which the gluteus medius arises), is

included between the margin of the crista ilii, the line just

noticed, and the border of the rough space for the attachment

of the gluteus maxim us. The inferior curved line is shorter

and less strongly marked than the superior ; it commences at

the anterior inferior spinous process, and inclines backward

to the sacro-sciatic notch. The space between these lines

gives origin to the gluteus minimus. On its posterior and

superior part is observed a rough surface, which gives attach-

ment to the gluteus maximus muscle. The internal surface

is divided into three parts. One anterior, smooth, concave,

and of considerable extent, is called the iliacfossa ; the pos-

terior one is rough and uneven, and serves for its articulation

with the sacrum ; whilst the third is smooth, much smaller

than the others, and is the only part that enters into the for-

mation of the true pelvis.

The superior border (crista ilii), extending from before

backwards, is convex and arched ; it forms an epiphysis in in-

fancy, and is sometimes called the spine of the ilium, but

more properly its crista ; its anterior extremity curves in-

wards, the posterior outwards. This border presents an ex-

ternal and internal lip (labium), and a rough interval, to each

of which muscles are attached.

The anterior border, depressed and excavated, descends

from the superior border or crista towards the pubes, with

which it is continuous ; its junction with the crista is marked

by a prominent point, called the anterior superior spinous

process; and that with the latter, by an obtuse elevation,

common to the two bones, called the ilio-pectineal eminence.

This border presents two excavations, separated by a pro-

minent point, called the anterior inferior spinous process.

The interval between the latter and the ilio-pectineal emi-
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nence gives transmission to the iliacus and psoas muscles,

and that between the spinous processes transmits the ex-

ternal cutaneous nerve, and gives origin to some fibres of

the sartorius.

The posterior border also presents two notches, separated

by a prominent point of bone, called the posterior inferior,

spinous process ; above which is another bony eminence, called

the posterior superior spinous process ; of the notches, the

inferior and larger one contributes to form the sacro-sciatic

notch.

Of the three angles of the bone, the two superior ones cor-

respond with the spinous processes (anterior and posterior) ;

the inferior is represented by the constricted part of the bone.

Here we observe three surfaces (when the ilium is separated

from the os pubis and ischium) : one external, smooth, con-

cave, forming part of the acetabulum, the deep cavity which

receives the head of the femur ; one anterior, small and trian-

gular, marking the junction with the os pubis ; a third pos-

terior, the junction with the ischium.

Attachments of muscles.— To the interval between the

crista and the superior curved line on the dorsal surface, is at-

tached the gluteus medius ; to the space between the curved

lines, the gluteus minimus ; to the posterior rough surface,

the gluteus maximus ; to the internal surface, or iliac fossa,

the iliacus muscle.

To the anterior half of the external lip of its crista is

attached the obliquus externus abdominis ; to the posterior

third of the same lip, the latissimus dorsi ; to the anterior

two-thirds of the interval between the lips, the obliquus in-

ternus ; and to the remainder, the erector spinas ; to the an-

terior three-fourths of the inner lip, the transversalis abdo-
minis ; to the posterior fourth of the same lip, the quadra-
tus lumborum.

To the external surface of the anterior superior spinous
process is attached the tensor vaginas femoris ; to the notch
beneath it, the sartorius ; to the anterior inferior spine, the
straight tendon of the rectus femoris ; and to the brim of the
acetabulum, the external tendon of that same muscle.

Articulations.— This bone articulates with the sacrum,
and joins by bony union with the os pubis and the ischium.
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118. The pubic bone forms the anterior and inner part of

the os innominatum ; and is usually divided into two por-

tions, one superior and thick, called the body, the other in-

ferior and thin, the ramus.

The body, horizontal in its direction, presents three sur-

faces, separated by three prominent lines. The superior sur-

face, slightly depressed, is covered by the pectineus muscle ;

the internal is smooth, and forms part of the pelvic cavity

;

the external or inferior is somewhat grooved transversely,

overhangs the obturator foramen, and looks downwards to

the top of the thigh.

The external extremity of the bone is thick, and presents

three faces; one, concave, forms part of the acetabulum i

another, superior, connects it with the ilium (the junction

being marked by a rounded elevation, called the ilio-pectineal

eminence) ; the third, inferior, is joined with the ischium.

The internal extremity, flat and compressed, is joined to the

corresponding part of the opposite bone by an intervening

cartilage, the junction being termed the symphysis pubis

(<rv(Jb$v(At, to grow together). Leading outwards from the

symphysis, whose direction is vertical, may be observed ano-

ther margin, nearly an inch in length, which is placed hori-

zontally, and named the crista. The angle formed by the

crista and symphysis, is termed the angle of the pubes; the

crista is terminated externally by a projecting nodule of bone

— the tuberosity or spine, from which runs outwards a sharp

line (ilio-pectineal line), giving attachment to Gimbernafs

ligament, and to the pectineus muscle, and marking the mar-

gin or upper boundary of the true pelvis.

The ramus, or branch of the bone, inclines outwards and

downwards from the body, forming an angle with it, becomes

thin, and unites with the ascending ramus of the ischium.

Its inner surface is smooth ; the external is rough, for the

attachment of muscles. One of its borders, thick and rough

and somewhat everted, forms with the opposite bone an arch,

called the arch of the pubes; the other border, sharp and

thin, forms part of the margin of the obturator foramen.

Attachments of muscles.— To the crista are attached the

o
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pyramidalis and rectus abdominis ; to the tuberosity and an-

terior surface, the obliquus externus ; to the pectineal line,

the pectineus and Gimbernat's ligament ; to the crista, and

part of the same line, the obliquus internus and transversalis.

To the external surface, at the angle, the adductor longus;

to the space between this and the border of the obturator fora-

men, the adductor brevis ; to the line of the symphysis and

the ramus, the gracilis ; and to the whole margin of the fora-

men, the obturator externus. To the inner surface, part of

the obturator internus and levator ani.

ISCHIUM.

119- The ischium forms the posterior and lowest part of

the os innominatum ; it consists of two parts, a body and a

ramus, united at an angle, so as to give the bone somewhat

the figure of a hook. The body, or larger part, short, thick,

and somewhat triangular in form, presents three surfaces or

aspects which look in different directions ; there are three

borders, and two extremities. On its external surface may
be observed a smooth concave part, which forms more than

two-fifths of the acetabulum, and is surrounded by a curved

prominent line, which forms the lower border of that cavity ;

beneath this is a groove, directed horizontally backwards,

corresponding with the tendon of the obturator externus

muscle, and still lower a rough line, which bounds the

tuberosity of the ischium, and gives attachment to the

quadratus femoris. The internal surface of this portion of

the bone is smooth, and forms part of the cavity of the

pelvis. This is broad at its upper part, as it comprises the

interval between the spine or spinous process and the margin

of the obturator foramen. Below this process it becomes
narrowed, constricted, and rounded off at its back, so as to

form a pulley-like surface in the interval between the spine

and the tuberosity where the obturator internus muscle winds
round its border. The posterior surface, broad at its upper
part where it comprises the space between the spine and the
margin of the acetabulum, then becomes narrowed and de-
pressed, finally ends in a rough and rather prominent surface
bounded by well-defined borders, which is the tuberosity of
the ischium.
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The tuberosity (tuber ischii), thick and rounded, forms the

part on which the body is supported in the sitting position.

This rough prominence presents three depressions upon it,

corresponding with the points of attachment of the three long

flexor muscles of the leff.

The superior extremity of the bone (if it be examined in

early life, or after a section has been made of the os innomi-

natum, so as to divide it into its three parts,) presents three

surfaces, of which two are flat and triangular, and mark its

junction with the ilium and os pubis ; the other, concave and
smooth, forms part of the acetabulum. The inferior extremity

of the body of the bone is identified with the tuberosity. The
ramus of the ischium is the flat, thin part, which ascends

forwards and inwards from the tuberosity, towards the ramus

of the pubes with which it is united. One margin of the

ramus, thick, rough, and somewhat everted, forms part of

the inferior outlet of the pelvis; the other, thin and sharp,

bounds the obturator foramen ; its external surface looks

outwards and downwards, is rough for the attachment of

muscles ; the inner surface forms part of the lower circumfer-

ence of the pelvis.

Attachments of muscles.—To the outer border of the tuber-

osity and the contiguous part of the ramus, the adductor

magnus; to the inner margin of the tuberosity at its fore-

part, the erector penis ; to the adjacent margin of the ramus,

the transversus perinaei ; the internal obturator muscle to the

inner surface of the bone behind the thyroid or obturator

foramen.

To the posterior surface of the tuberosity, the three flexors

of the leg, scil. the biceps, semi-tendinosus, and semi-mem-

branosus ; to the rough line on the outer surface which

bounds the tuberosity, the quadratus femoris ; to the external

surface of the spine, the gemellus superior ; to the adjacent

border of the tuberosity, the gemellus inferior ; to the internal

surface of the bone, the levator ani ; and to the spinous pro-

cess, the coccygeus.

Developement.—The three pieces which form the os inno-

minatum commence each with a separate point of ossification,

and the extension of the osseous deposit proceeds in each to-

0 2
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wards the acetabulum as a common centre, so that when

completed it is found to consist of a portion of each.

Acetabulum —At the junction of the three pieces of the

os innominatum is situated the cavity, which articulates

with the head of the femur. It is called acetabulum, also

the cotyloid, or cup-shaped cavity (fcoruX'/j, a cup; ^og,

like). Of this the ischium forms somewhat more than two-

fifths, the ilium somewhat less than two-fifths, the remainder

being made up by the os pubis. It is surrounded in the greater

part of its extent by a margin or supercilium, which is most

prominent towards the superior and external part ; but at the

opposite point, or towards the obturator foramen, it is defi-

cient, leaving a notch (cotyloid notch, sometimes also called

incisura acetabuli). The greater part of the cavity is covered

with cartilage in the natural condition ; but towards the

notch there is a part depressed beneath the rest, and which

corresponds with the passage of the round ligament, and

lodges some synovial cryptse : this has no cartilaginous

coating.

When we examine the pelvis as a whole, we observe that

these articulating cavities, placed in the lateral walls of the

pelvis, look outwards and forwards, and that they rest, when
the body is erect, upon the globular heads of the thigh bones,

which they lodge. The margin of each cavity is rough and
uneven ; but in the recent state it is rendered smooth, and the

depth of the cavity is increased, by a fibro-cartilaginous rim,

which runs round it, and increases its depth. Where the

osseous margin is deficient (at the cotyloid notch), its place

is supplied by a fibrous band, so stretched across, as not

altogether to fill it up, but rather to bridge it over, leavino- a
space beneath it for the entrance of vessels into the interior

of the joint.

To the inner side of the acetabulum is found, in the dried
bone, a large aperture

; which, however, in the natural con-

dition, is almost completely closed by a fibrous membrane,
ft is called foramen obturatorium, perhaps more properly
obturatum, from the circumstance of its being closed by a
membrane or ligament. It is also called foramen thyroideum
(shield-shaped, Qvpog, a shield), from its shape; and not un-
frequentlyforamen ovale. It is somewhat of an oval form
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in the male, its greatest diameter being extended obliquely

downwards and outwards ; in the female it is a three sided

figure, with rounded angles.

GENERAL CONFORMATION OF THE PELVIS.

120. The pelvis, or basin-shaped cavity, which is thus

made up of the ossa innominata, the sacrum, and coccyx,

deserves to be attentively examined, not merely as to the

details of the parts which compose it, but as to its general

conformation. Taking the objects which are deserving of

notice on the external surface, from before backwards, and

beginning at the median line, we observe the symphysis pubis,

or the line of junction between the two bones of that name;
its direction is vertical, its depth greater in the male than in

the female ; beneath it, is an angular space, the pubic or sub-

pubic arch, bounded by the rami of the ossa pubis and ischia

at each side On each side of the arch is the thyroid or

obi iiml or foramen above noticed, and still more laterally the

ace/abu/um, above which rises the broad convex part of the

ilium (dorsum ilii). Posteriorly, along the middle line, are

situated the tubercles or spinous processes of the sacrum ;

external to these, the posterior sacral foramina, and next, a

broad, unequal surface, to which the sciatic ligaments and

gluteus maximus are attached ; and lastly, the large deep

excavation {sacro-sciatic notch), bounded by the margins of

the sacrum and os innominatum.

The internal surface is divided into two parts by a pro-

minent line (linea ilio-pectinea) leading from the tuberosities

of the ossa pubis, outwards and backwards, to the prominent

point of the sacrum {promontorium). This constitutes the

margin or brim of the true pelvis, all the part above it being

called the false pelvis; as in reality it belongs to the ab-

domen.

The superior circumference of the false pelvis is formed

on each side by the crista ilii
;
posteriorly may be observed a

deep notch, which is divided into two parts by the base of the

sacrum, and anteriorly (in the interval between the anterior-

superior spinous processes of the ilia) the margin of the bone

subsides, so as to present a deep excavation, which in the

natural condition is filled up by the soft parietes of the
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abdomen. Along this margin are placed the anterior-inferior

spinous processes of the ilia, the ilio-pectineal eminences, the

spines or tuberosities of the ossa pubis, with their cristas and

angles. The inferior circumference or outlet of the pelvis

presents three bony eminences (the tuberosities of the ischia

on the sides, and the coccyx behind in the middle line).

These are like so many promontories, separated by deep exca-

vations. The anterior one (pubic arch), triangular in its form,

is bounded on each side by the rami of the ischia and ossa

pubis, extending upwards and inwards, from the tuberosities

of the ischia to the symphysis pubis. The two other notches

(sacro-sciatic), are placed behind and above the tuberosities,

and correspond with the interval between the sacrum and os

innominatum. When examined in the dried bones, their

extent is considerable ; but in the natural condition they are

divided into lesser spaces by the sacro-sciatic ligaments.

The size and conformation of the pelvis differ very re-

markably in the two sexes. In the female, the bones are

thinner, more smooth on the surface, the muscular impres-

sions being less strongly marked, and though its perpendi-

cular depth is less, its breadth and capacity are greater.

The alas of the iliac bones are more expanded ; the upper

aperture is more nearly circular, the projection of the sacrum

less perceptible ; and the space between the tuberosities of

the ischia greater. The depth of the symphysis pubis is

less in the female than in the male, whilst the breadth of the

pubic arch is greater.

In the erect attitude of the body, the direction of the

pelvis is oblique, its upper aperture being inclined forwards ;

so much so, that if a line be drawn from the upper border

of the symphysis pubis, backwards to the sacrum, it rests

against the middle of that bone. In consequence of this

inclination, the central line, or axis of the inlet, differs very

decidedly from that of the outlet ; the former, if drawn from

above downwards, reaches the lower third of the sacrum

;

the latter, if drawn from below, backwards and upwards,
touches the promontory of the sacrum ; both therefore de-

cussate towards the centre of the pelvic cavity. The dif-

ferent dimensions of the male and female pelvis are stated as

follows, by Meckel, Cloquet, and B urns :—
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Meckel.

In the male
pelvis.

inch, lines.

7 8 8 6

Between the anterior-superior spinous

processes of the ilia

Between the middle points of the cris-

ta? of the ilia

The transverse diameter"]

The oblique . . > of the inlet

The antero-posterior . J
The transverse diameter 1
The oblique . . >of the cavity

The anteio- posterior . J
The transverse . . 1 , ,,

, . . >• of the outlet
I he antero-posterior . J

The last may be increased to five inches in consequence of the mobility of the
coccyx.

8

4
4

4
4

5

5

3
3

3

6
5

0

0
0

0
0
3

In the fe

male pelvis

9

5
4
4

4
5

4

4
4

4

0
5

4

8

4
8

5
4

Cloquet. Burns

Female. Female.

inch, lines. inch, lines.

10 0 10 0

11 1 11 1

5 6 5 6
4 7 5 5
4 4 4 0

4 4 4 0
4 4 4 0

BONES OF THE LOWER EXTREMITY.

121. The lower extremity is made up of three parts ; the

thigh, leg, and foot.

The osseous part of the first consists of one bone— the

femur ; that of the leg, of two— the tibia and fibula. The
adjacent extremities of these, together with the patella (a

sort of sesamoid bone), form the knee.

The foot is composed of three parts, the tarsus, meta-

tarsus, and phalanges.

THE FEMUR.

122. The femur or thigh-bone (os femoris), the longest

bone of the skeleton, is situated between the pelvis and the

tibia. In the erect position of the body, its general direction

is not vertical ; it gradually inclines inwards towards the

lower part, so that the bones of opposite sides, though sepa-

rated at a considerable distance where they are connected

with the pelvis, approach each other inferiorly, and come

nearly in contact. The degree of this inclination varies in

different persons, and is more marked in the female than the

male. The femur presents a central part, or body, and two

extremities.

The body, or shaft, as it is sometimes called, compressed,

but nearly cylindrical towards the centre, and at the same

time slightly convex or arched forwards, is expanded su-
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periorly and inferiorly. Its anterior surface, convex and

smooth, is broader towards the lower than the upper ex-

tremity. Both its lateral surfaces are compressed and some-

what flat ; but it may be observed that the external is some-

what concave ; it affords attachment to the vastus externus

muscle. The surface, which superiorly looks inwards, is, in

the lower third of the bone, inclined somewhat backwards,

and gives attachment to the vastus internus. The anterior

surface is separated, though not in a very marked degree,

from the lateral surfaces by two lines, which may be traced

upwards from the condyles, towards the superior extremity

of the bone; but posteriorly, at the union of the two lateral

surfaces, is a rough and prominent line {linen aspern), which

gives attachment to several muscles.

The linen uspern is most prominent towards the centre of

the bone, and when examined with attention, presents two

margins and a rough interstice, each giving attachment to

muscles. Above and below the centre, it subsides as it were

towards the extremities, and also becomes bifurcated. The
two superior divisions or branches of the line terminate, the

one (internal and somewhat shorter) at the lesser trochanter,

the other external, at the greater trochanter. The inferior

divisions spread more asunder, and terminate at the con-

dyles, enclosing between them and the margins of these pro-

minences, a flat triangular portion of the bone, which cor-

responds with the popliteal vessels. Towards the superior

part of the linea aspera may be observed a foramen directed

from below upwards, intended to transmit the medullary

vessels.

The superior extremity of the bone is directed upwards
and inwards, so as to form an obtuse angle with the body or

shaft ; at its point of union with the latter are two eminences
{trochanter, major and minor), one on the outer, the other
on the inner side ; from between these, arises a constricted

portion (the neck), which projects upwards, inwards, and a
little forwards, and is surmounted by the enlarged rounded
articular hend of the bone.

The trochunter major is continuous with the external sur-
face of the body of the bone, and nearly in a line with its

axis. This apophysis, quadrilateral in its form, is convex
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and rough on its external surface, which is marked by a line

directed obliquely downwards and forwards for the attach-

ment of the gluteus medius ; the internal surface, of less ex-

tent, presents at its base a pit {trochanteric or digitalfossa),

which receives the external rotator muscles ; its superior, or

terminal border, is flat and straight, and the posterior thick

and rounded. At the posterior aspect of the great trochanter

may be observed an oblique and prominent line, directed

downwards and inwards, and terminating in the trochanter

minor.

The trochanter minor, a conical rounded eminence, projects

from the posterior and inner side of the bone, and gives attach-

ment to the tendon of the psoas and iliacus muscles.

The neck of the femur, which is so named from its con-

stricted appearance and supporting the head, forms an ob-

tuse angle with the body of the bone ; it is compressed from

before backwards, so that its diameter in this is much less

considerable than in the vertical direction, in which greater

power of resistance is required, for sustaining the weight of

the body ; its anterior surface is broad and smooth ; the supe-

rior, inclined upwards, is short and somewhat concave; the

inferior is the most extensive. The union of the neck with

the rest of the bone is marked by the trochanters and two

intervening oblique lines (inter-trochanteric), one of which,

the anterior, is rough, and but slightly prominent ; the other,

situated posteriorly, forms a smooth projecting ridge, which

overhangs the trochanteric fossa.

The neck is surmounted by the globular head, which forms

a considerable segment of a sphere, is tipped with cartilage in

the fresh state, and lodged in the acetabulum. A little beneath

its most prominent point is a small cavity, which gives attach-

ment to the round ligament.

The inferior extremity of the bone, much thicker and

broader than the superior, is terminated by two eminences,

separated posteriorly by a deep fossa ; these are named con-

dyles, of which one is internal, the other external.

The external condyle is larger, and projects forwards more

than the internal ; its articulating surface also is broader, and

mounts higher up anteriorly ; its external surface, rough and

unequal, presents a deep pit inferiorly, which gives attach-
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ment to the tendon of the popliteus muscle ; and immediately

above it, a projection (external tuberosity), which gives attach-

ment to the external lateral ligament of the knee-joint.

The internal condyle appears longer, and also to descend

lower down than the other ; but this is rather apparent than

real, for by means of the obliquity of the shaft of the bone,

both condyles are brought to the same plane. The internal

condyle presents at its inner side a tuberosity, which gives

attachment to the internal lateral ligament of the knee-joint

and the tendon of the adductor magnus. In the fossa, between

the condyles, are implanted the crucial ligaments.

The articular surfaces of both condyles, covered with car-

tilage
1

in the fresh state, are united anteriorly, where they form

a pulley-like surface, concave from side to side, on which the

patella glides. Inferiorly, these surfaces diverge as they pass

backwards, and when they terminate at the posterior surface

of the bone, are separated by a considerable interval.

Articulations.— The femur articulates superiorly with the

acetabulum ; by its condyles with, inferiorly, the tibia, and,

anteriorly, the patella.

Attachments of muscles.— To the anterior surface the cru-

reus ; to the two lateral and to both lips of the linea aspera,

are attached the vastus internus and externus; to the centre

of that line, the adductors and the short head of the biceps

flexor; to the superior border of the trochanter major, the

gluteus medius ; to its anterior border, the gluteus minimus
;

to the fossa, at its posterior surface, the external rotators ; to

the lesser trochanter, the tendon of the psoas and iliacus ; to

the line between the trochanters, posteriorly, the quadratus

femoris; to the line below the lesser trochanter, the pecti-

neus ; to the rough impression beneath the great trochanter,

the gluteus maxim us ; just above the inner and outer condyle,

the corresponding heads of the gastrocnemius ; to the exter-

nal condyle, the plantaris ; to the fossa beneath the external

tuberosity, the popliteus.

Developement.— The femur grows from five osseous cen-
tres; one being in the middle of the shaft, which appears very
early

; the two trochanters and the head commence bv sepa-
rate points

; and there is one at the lower extremity, which is

evolved into the two condyles.



PATELLA— TIBIA. 208

THE PATELLA.

123. The patella (rotula, knee-pan) is situated at the an-

terior part of the knee-joint, being attached by a ligament

(ligamentum pate/la) to the tibia, so that its position with re-

gard to the joint varies according to the movements of that

bone. Compressed and somewhat triangular in its form, its

anterior surface is convex, and covered by the expanded fibres

of the extensor tendons; the posterior, smooth and covered

with cartilage for its articulation with the condyles of the

femur, is divided into two parts by a vertical line, the exter-

nal being the broader. Beneath these is situated a small ir-

regular depression, corresponding with the apex, or narrowest

part of the bone, which gives attachment to the ligamentum

patellae. The superior extremity, broad and rounded off at

its margin, gives attachment to the extensor muscles ; the in-

ferior, narrow and pointed, to the ligament already named ;

the lateral borders are convex, the external being thinner than

the internal.

THE TIBIA.

124. The tibia, next to the femur, is the longest bone in

the skeleton ; situated at the anterior and inner side of the

leg, it alone receives from the femur (under which it is placed

vertically,) the weight of the trunk, and communicates it to

the foot. Like the other long bones, it is divided into a body

and two extremities.

The superior extremity, much thicker and more expanded

than any other part of the bone (being proportioned in size

to the lower extremity of the femur), is broader from side to

side than from before backwards ; its circumference is some-

what rounded and convex in front and at the sides, but

slightly hollowed posteriorly ; at the fore-part, a little below

the head, is situated an eminence, sometimes called the ante-

rior tuberosity, more properly the tubercle, which is somewhat

rough at its lower part, for the attachment of the ligament of

the patella, and smooth superiorly, where it corresponds to a

small synovial bursa, intervening between that ligament and

the bone. On the sides, and above this, are two rounded

eminences (tuberosities), the external one being somewhat

smaller than the other, and marked posteriorly by a flat sur-
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face, which articulates with the head of the fibula ; these pro-

cesses give attachment to the lateral ligaments of the knee-

joint. On the superior aspect of this portion of the bone

may be observed two concave cartilaginous surfaces (con-

dyles), which sustain the condyles of the femur; the internal

one is somewhat the deeper ; its greatest diameter is from be-

fore backwards ; the external one is nearly circular. In the

interval between the articular surfaces is situated a pyra-

midal eminence, the summit of which is usually divided into

two tubercles ; it is named the spine or spinous process of

the tibia ; before and behind this are two irregularly depress-

ed surfaces, which give attachment to the crucial ligaments

and to the semi-lunar cartilages.

The lower, or tarsal extremity, is much smaller than the

other, and nearly quadrilateral in its form ; the anterior sur-

face, convex and smooth, is bounded below by a slightly

rough margin which gives attachment to the anterior or tibio-

tarsal ligament ; the posterior is flat, and marked by a groove

for the flexor longus pollicis ; the external, slightly concave,

is rough superiorly, for the attachment of the transverse

ligament, and smooth below, to receive the extremity of

the fibula. From the inner border of this end of the bone

projects downwards a triangular apophysis, the internal mal-

leolus ; the inner surface of which is convex, and covered

merely by the skin, the external is smooth, and articulates

with the side of the astragalus ; the anterior forms a rounded
border, whilst the posterior is marked by two grooves for the

tendons of the tibialis posticus, and flexor longus digitorum
;

to the most dependent part of the process is attached the in-

ternal lateral ligament. The lower articular surface of the

tibia, or that part which enters into the formation of the

ankle-joint, consists of two parts, one vertical, just described

as being situated at the outer side of the malleolus ; the other

horizontal in its direction, concave and quadrilateral in its

form, divided into two parts by a slightly raised line; of

these two surfaces, which are united at a right ano-le. and
tipped with cartilage in the fresh state, the latter rests on the
dorsum of the astragalus, the former is applied to its inner
flat border.

The body of the tibia, triangular in its form, diminishes
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gradually in size for about two-thirds of its length, after

which it increases somewhat towards its lower extremity.

The internal surface is convex and subcutaneous, except at

the upper part of its extent, where it is covered by the ten-

dons of the sartorius, semi-tendinosus, and gracilis muscles.

The external surface, slightly hollowed above, where it gives

origin to the tibialis anticus, is convex, and somewhat in-

clined forwards below, where it is covered by the extensor

tendons. The posterior surface is very deeply seated ; not

so uniform in its outline as the others, it is marked at its

upper third by a line extending upwards and outwards to the

external tuberosity ; the part above this is triangular, and

gives attachment to the popliteus muscle, that below it to the

tibialis posticus and flexor digitorum, and from the line itself

arises the soleus. Near this line may be observed a medul-

lary foramen of large size, whose direction is from above

downwards.

The surfaces here indicated are separated by an equal

number of borders. The anterior border more or less sinu-

ous in direction, sometimes considerably curved, is for the

most part subcutaneous ; sharp and prominent, especially to-

wards the middle, and hence named the crista or spine of the

tibia ; it subsides towards the lower end of the bone, as if to

allow a smooth surface for the passage forwards of the ves-

sels and muscles, which superiorly are placed on the outer

side. The inner border, thick and rounded, gives attach-

ment to the soleus and flexor longus digitorum ; whilst the

external, somewhat sharp, divides inferiorly into two lines,

which diverge towards the surface of articulation with the

fibula. The inter-osseous ligament is inserted into this ex-

ternal border. The body of the tibia is slightly twisted, so

that the internal tuberosity inclines backwards, and the inter-

nal malleolus forwards, which conformation deserves atten-

tion in the diagnosis and adjustment of fractures.

Articulations. — The tibia articulates with the femur, the

fibula, and the astragalus.

Attachments of muscles.— To the external surface and ex-

ternal tuberosity, the tibialis anticus ; to the latter also, the

head of the extensor longus digitorum ; to the inner surface,

the sartorius, gracilis, semi-tendinosus, and semi-mcmbrano-
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sus ; the popliteus to the triangular space on the posterior

surface; the soleus, tibialis posticus, and flexor longus digi-

torum to the rest of its extent, and through the medium of

the patella and its ligament, it may be said to give insertion

to the extensors of the leg.

Developement.— There is an osseous centre in the body of

the bone, and one at each extremity.

THE FIBULA.

125. This bone (fibula, perone, Ki^ovy, a clasp) is situated

at the external side of the leg ; it is nearly equal to the tibia

in length, but is much more slender. When the fibula is

placed beside the tibia in its natural position, its lower extre-

mity will be found a little farther forward than the upper

one, and its shaft inclined backwards and a little inwards so

as to be convex in that direction.

The body of the bone, irregularly triangular in its form,

presents three prominent lines bounding three surfaces ; the

anterior, or most prominent line, gives origin to muscles in

the superior part of its extent, and bifurcates towards its

lower extremity, so as to enclose a slightly concave trian-

gular surface, which is subcutaneous ; the internal one also

gives attachment to muscles, and inferiorly, where it inclines

forwards, to the inter-osseous ligament. The internal sur-

face looks backwards for about a third of its extent, and
somewhat forwards in the rest, and is divided, but unequally,

into two parts, by a slightly marked longitudinal line, to

which the inter-osseous ligament is attached for about two-
thirds of its length ; the part of the surface behind this is

grooved— it gives attachment to the tibialis posticus muscle;
the anterior portion, the smaller, to muscles placed in front

of the leg. The external surface, concave in the greatest part
of its extent, gives origin to muscles,— towards its lower ex-
tremity, this surface is inclined backwards, doubtless because
the peronei, which are connected with the superior part of the
bone, incline in that direction to pass behind the external
malleolus. The posterior surface, convex and smooth, affords
attachment to muscles, and presents towards its middle a
small foramen, directed obliquely downwards for the trans-
mission of the medullary vessels ; in the lower part it inclines
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inwards, and is terminated by a rough surface connected with

the tibia.

The superior extremity, called also the head, is smaller

than the inferior one ; it presents on the supero-internal part

a small oval and nearly flat articular surface, for its junc-

tion with the corresponding part of the external tuberosity of

the tibia ; the remainder is unequal, and gives insertion to

the biceps flexor cruris, to the external lateral ligament of the

knee-joint, and to those which connect the tibia and fibula.

The inferior, or tarsal extremity, forms the external mal-

leolus, which is longer and more prominent than the internal

one : in front it receives the insertion of ligaments ; behind is

situated a shallow groove traversed by the tendons of the

peronei musoles ; the outer side is convex and subcutaneous

;

the inner presents a small triangular surface, convex in the

perpendicular, and nearly plain in the antero-posterior direc-

tion, which articulates with the astragalus, and is bounded

posteriorly by a rough depression, affording attachment to

the transverse ligament of the ankle-joint, whilst the apex

gives origin to the external lateral ligament.

Articulations.—The fibula articulates at both extremities

with the tibia, and at the inferior one with the outer border

of the astragalus.

Attachments of muscles.—The internal surface, by its an-

terior portion, to the extensor communis digitorum, extensor

proprius pollicis, and peroneus tertius; by the depression on

its posterior part, to the tibialis posticus : the external sur-

face, to the peronei ; the posterior surface, to the soleus and

flexor longus pollicis ; its head, to the biceps flexor cruris.

Developement.— The fibula has an osseous centre for its

body, and one for each extremity.

BONES OF THE FOOT.

The foot is composed, like the hand, of three parts, viz.

the tarsus, meta-tarsus, and toes.

TARSUS.

The tarsus is composed of seven bones, viz, the os calcis,

astragalus, naviculare, cuneiforme internum, cuneiforme me-

dium, cuneiforme externum, and cuboides.
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THE CALCANEUM.

126. This bone (os calcis— calcaneum) is situated at the

posterior and inferior part of the tarsus, and forms the heel

by its projection backwards ; elongated in that direction, and

compressed laterally, it is the largest of the bones of the foot.

Superiorly it presents (taking the objects successively from

behind forwards) a concave portion, intervening between the

insertion of the tendo Achillis into its posterior border, and

the surface which articulates with the astragalus ; then the

last-named surface, which is bounded by a rough depression

for the insertion of a ligament (inter-osseous), and lastly a

narrow concave surface, which also articulates with the astra-

galus. On the inferior surface, which is narrower than the

preceding, and broader behind than before, are observed pos-

teriorly two tubercles, (the internal being the larger,) serving

for the attachment of the plantar fascia and the superficial

plantar muscles ; between them a depression for the origin of

the long plantar ligament, and in front another eminence,

giving attachment to the inferior ligament (calcaneo-scaphoid)

connecting this bone with the scaphoid. The anterior sur-

face, the smallest, is slightly concave, and articulates with

the cuboid bone. The posterior surface, convex, presents,

inferiorly, inequalities for the attachment of the tendo Achillis;

and, superiorly, a smooth surface, separated from that tendon

by a synovial bursa. The external surface, broader behind

than before, presents, in the latter direction, .superficial grooves

for the tendons of the peronei muscles, and is subcutaneous

in the rest of its extent. The inner surface, deeply concave, is

traversed by the plantar vessels and nerves, and the tendons of

the flexor muscles. A groove runs along at its upper edge,

and under the tubercle which surmounts it, for the tendon of

the flexor longus pollicis. The calcaneum articulates with

the astragalus and the cuboid bone.

THE ASTRAGALUS (uffrgctyci'kog, a die).

127. The astragalus is situated at the superior part of the
tarsus

; its form is irregular ; it appears as- if twisted on itself.

The upper surface presents, in front, a rough and slightly
excavated part, serving for the attachment of ligaments; and
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behind it a large convex cartilaginous surface, which is longer

and more prominent on the outer than on the inner side,

broader before than behind, and articulated with the lower

extremity of the tibia. On the outer and inner sides are situ-

ated two smooth surfaces (the former the larger), which are

continuous with the preceding, and articulated with the in-

ferior extremities of the tibia and fibula (the malleoli). On
the inferior surface are observed, in front, and somewhat in-

ternally, a narrow convex surface, and behind, a broad con-

cave one, both articulating with the os calcis ; these are sepa-

rated by a groove, which receives the ligament that proceeds

upwards from the last-named bone. The anterior surface,

convex, is received into the hollow in the scaphoid bone ; it is

called the head, and the constricted part by which it is sup-

ported, the neck of the astragalus. The posterior surface, or

rather border, is grooved and traversed by the tendon of the

flexor longus pollicis. The astragalus articulates with the

tibia and fibula above, with the os calcis below, and with the

scaphoid in front.

THE CUBOID BONE.

128. This bone (05 cuboides, cuboideum) is situated at the

external side of the tarsus ; its form is indicated by its name.

The superior surface, rather rough, inclined obliquely out-

wards and upwards, gives attachment to ligaments. The in-

ferior surface presents, in front, a depression traversed by the

tendon of the peroneus longus muscle, in the middle a trans-

verse ridge (tuberosity), and behind it an irregular surface,

both of which give attachment to the calcaneo-cuboid liga-

ment ; the former also to some fibres of the ligamentum

Iongum plantae. In front is a smooth surface, directed from

without inwards and forwards, and divided into two parts,

the internal one being square, the external triangular, and

articulated, the former with the fourth, the latter with the

fifth metatarsal bone ; behind, a surface by which it is

united with the os calcis. The external border, which is

short and rounded, presents a groove continuous with that

on the inferior surface, and serving for the transmission of

the tendon of the peroneus longus muscle. On the internal

surface may be observed, towards its middle, an elonagted,

P
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smooth, and nearly flat portion, which articulates with the

third cuneiform bone, the part before and behind it being

rough, for the attachment of ligaments. The cuboid articu-

lates with the fourth and fifth metatarsal bones before, with

the os calcis behind, with the external cuneiform, and some-

times with the scaphoid.

THE SCAPHOID BONE.

129. The scaphoid or navicular bone, so named from its

excavated form (ff«a<p?7, navis), is placed at the inner border

of the foot, between the astragalus and the cuneiform bones.

It presents a concave surface which looks backwards, and a

convex one which is turned forwards. Its inner margin

projects in the form of a tubercle toward the sole of the foot.

Upon its upper and inner surface are inequalities for the

attachment of ligaments,— behind, a concavity for the head

of the astragalus,— in front, three distinct surfaces for articu-

lation with the three cuneiform bones; at its lower and inner

border is the prominence or tubercle, above noticed, which

gives attachment to the tibialis posticus muscle ; on the outer

side, in some instances, is a small articular surface, by which

it is united to the cuboid bone. It articulates with the three

cuneiform bones, with the astragalus, and sometimes with the

cuboid.

THE CUNEIFORM BONES.

130. These bones (ossa cuneiformia, wedge-shaped) consti-

tute the anterior and inner part of the tarsus ; the name ex-

presses their form. In number three, they are distinguished

by their numerical order from within outwards. The first is

the largest, and has its base or broad border turned down
into the sole of the foot—the second, or middle, the smallest.

The base, or broad border, of the second and third is at the

upper or dorsal surface of the foot, and contributes to give it

its arched form. They articulate behind with the navicular,

and in front with the first, second, and third metatarsal bones.
In consequence of their excess in length over the second, the
first and third, in addition to articulating laterally with the
corresponding sides of that bone, are in apposition with the
base of the second metatarsal bone, which is inserted between
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them. The inner side of the first is subcutaneous, and the

outer side of the third articulates by a smooth flat surface

with the cuboid, and by a small linear facette with the fourth

metatarsal bone.

Attachments of muscles.— The os calcis, by its external

surface, to the extensor brevis digitorum pedis ; the inferior

half of the posterior surface to the common tendon of the

gastrocnemius and soleus {tench Achillis), and to that of the

plantaris ; the inferior surface on the inner side, to the flexor

accessorius, and part of the abductor pollicis: on the outer

side, to the abductor digiti minimi ; and in front, to part

of the flexor brevis pollicis
;

behind, to the flexor brevis

digitorum.

The cuboid bone, by the inferior surface, to a portion of

the adductor pollicis.

The scaphoid bone, by its tuberosity, to a portion of the

tendon of the tibialis posticus.

The cuneiform bones. The first, by its base, to portions

of the tendons of the tibialis anticus and posticus, and the

second and third to part of the flexor brevis pollicis.

Deve/opement.—These bones have each a separate centre

of ossification. The os calcis has a second in its posterior

part or tuberosity.

THE META-TARSUS.

131. The second, or middle portion of the foot, is analo-

gous to the corresponding portion of the hand (meta-carpus),

and like it is composed of five bones placed parallel one with

the other. They are named according to their numerical

order, from within outwards. The first, or that supporting

the great toe, is the shortest, but it exceeds all the others

very considerably in thickness. The second is the longest,

and the rest decrease successively in length. In all, the

thickness of the extremities, particularly of the tarsal ends,

is greater than that of the bodies. Though the form of the

bodies is very irregular, they may, like the metacarpal bones,

be considered as presenting a dorsal, a plantar, and two late-

ral surfaces. The dorsal surface of all is covered by the ten-

dons of the extensor muscles, the extensor brevis digitorum,

and the vessels and nerves ; that of the first is broad, inclined

f 2
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Ill wards, and bounded externally by a prominent line
;

in the

last it looks outwards, and is bounded on the inner side by a

like line. In the others are observed analogous lines, placed

in the middle, and separating the attachments of the inter-

ossei muscles. The plantar surface corresponds to the deep-

seated muscles of the foot, and to ligaments serving to con-

nect those bones. That of the first is broader than any of

the others. The lateral surfaces form the interosseous spaces,

and give attachment to the interosseous muscles. The tarsal

extremity presents, in the first, an oval concave surface,

broader above than below, articulating with the first cunei-

form bone, and inferiorly a tuberosity for the attachment of

the peroneus longus ; that of the second metatarsal bone,

triangular in its form, is, in consequence of the shortness

of the corresponding cuneiform bone, impacted between the

two other bones of that name ; it gives attachment to liga-

ments, articulates behind with the second cuneiform bone,

on the inner side with the first metatarsal bone, and on the

outer with the second. The tarsal end of the third, also

triangular, and smaller than the preceding, receives the inser-

tion of ligaments on its upper and under surfaces, and arti-

culates posteriorly with the third cuneiform bone, on the

inner side with the second metatarsal bone, on the outer with

the fourth. The extremity of the fourth metatarsal bone,

cubical in its form, is connected by ligaments to the adjacent

bones, and articulates with the cuboid posteriorly, on the

inner side with the third metatarsal and third cuneiform

bones, on the outer with the fifth metatarsal. The posterior

extremity of the fifth metatarsal bone, pyramidal in its form,

articulates behind, by an oblique surface, with the cuboid,

and on the inner side with the fourth metatarsal bone ; on its

external and lower side is a rough tuberosity, which forms a

considerable projection on the external border of the foot, and

gives attachment to the peroneus brevis, and to part of the

abductor minimi digiti.

The anterior extremities of the metatarsal bones are con-

vex, and rounded into the form of heads, flattened at the

sides and elongated from above downwards. The head is

bounded by a groove, or neck, better marked on the upper
than on the under surface. These extremities are received
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into shallow depressions in the first phalanges with which
they are articulated.

PHALANGES OF THE TOES.

132. The toes, which form the last part of the foot, are

composed each of three phalanges or rows, except the first,

which has but two. The body of theJirst presents three sur-

faces : one inferior, or plantar, is flat ; the others, lateral, are

smooth and convex, and meet on the dorsum in a rounded

border
; they are contracted towards the middle, somewhat

rough and broad at the extremities for the attachment of

ligaments; concave towards the sole of the foot, and convex

superiorly. The posterior extremities, broader than the ante-

rior, are concave, and receive the head of the metatarsal

bones. The anterior terminate in two rounded heads, with

an intervening pulley-like surface, the lateral parts being

received into depressions, in the contiguous extremities of the

second phalanges, whilst the middle groove lodges a promi-

nent line marked on the latter.

The bones of the second phalanx, much smaller than the

first, are somewhat hollowed on the lower surface, and con

vex on the upper one ; their borders are flat and compressed.

The posterior extremities are terminated by two small con-

cave articular surfaces separated by a prominent line, by

which means they are adapted to the inequalities observed

on the contiguous extremities of the first phalanges. The

anterior extremities present two small condyles, which articu-

late with the third phalanges.

The third set are somewhat conical in their figure ; the

posterior extremities, or base, being hollow for their arti-

culations with the ends of the second phalanges, whilst the

anterior is rough and scabrous.

Attachments of muscles.— To the metatarsal bones. The

Jirst gives attachment to the prolonged tendon of the peroneus

lono-us, to the transversalis pedis, and the first dorsal inter-

osseous muscle ; the second to the first and second dorsal

inter-ossei ; the third to part of the adductor pollicis, to three

inter-ossei, and part of the transversalis pedis ; the fourth to

three inter-ossei also ; the fifth to the. peroneus brevis and



214 OSSA SESAMOIDEA.

tertius, the transversalis pedis, part of the flexor brevis

minimi digiti, to the fourth dorsal and third plantar inter-

osseous muscle.

To the bones of the toes. The jirst phalanx of the great

toe gives insertion to the abductor, flexor brevis, and adductor

pollicis ; the second phalanx to the extensor proprius pollicis

and flexor pollicis longus ; the second phalanges of the other

toes receive the insertion of the tendons of the flexor sub-

lines ; and the third those of the flexor profundus, and of the

extensors.

OSSA SESAMOIDEA.

These do not properly form part of the skeleton ; they

may be considered as accessories to the tendons of muscles,

and are found only in the limbs, never in the trunk. In the

superior extremity, two are always found in the articulation

of the metacarpal bone of the thumb with its first phalanx.

In the lower extremity, two are found behind the femoral

condyles, also beneath the first joint of the great toe, as well

as in the tendons of the tibialis posticus and peroneus longus.

They are situated in the direction of flexion (the only excep-

tion being the patella, which belongs to this class of bones),

and serve the purpose of increasing the power of muscles, by
altering their line of direction, and removing them farther

from the axis of the bone on which they are intended to act.
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CHAPTER III.

ARTICULATIONS.

133. The different pieces of the osseous system being con-

nected together so as to form a skeleton, their modes of union

must be as various as their forms and uses. When the union

is not immediate, as is the case in the cranial bones, it is

effected by means of different substances, such as ligament,

cartilage, fibro- cartilage, and fibrous membrane, variously

arranged and disposed, so as to permit, in some instances, no

perceptible motion : whilst in others a free and extended

range is allowed in every direction. Still, all the varieties,

however numerous, are usually included under the general

term " articulation.
11

134. The articulations are divided into three classes ; viz.

the immovable, the movable, and mixed ; the last being inter-

mediate in degree between the others. The first form obtains

where flat and broad bones are united to enclose cavities

for the lodgment of important organs, as in the cranium

and pelvis. In some instances the surfaces are indented

and reciprocally impacted one into the other, so that com-

plete solidity is insured by the structure of the part ; and as

this mode of union occurs only amongst flat bones, their

deficiency in extent of contact is compensated by the in-

dentations in their margins. There is another set of im-

movable articulations, in which the surfaces are merely in

apposition with one another, yet total immobility is secured

by what may be termed a mechanical contrivance. Thus,

though the squamous part of the temporal bone merely rests

against the inferior border of the parietal, no motion can

exist between them, in consequence of the manner in which

the petrous portion of the former bone projects into the base

of the skull.

135. All the bones of the head and face, except the lower

jaw, arc joined by immovable articulation, or synarthrosis
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(ffvv, together; a^ov, articulation), of which there are several

forms.

1. The first is called suture (sutura, a seam). In the true

suture the union is effected by indentations in the contiguous

margins of bones which are mutually received into one another,

as may be seen between the two parietal, the occipital, and

frontal bones ;
any varieties that occur being referable to the

form of the prominences. Thus, when they are tooth-shaped,

the suture is termed sutura dentata ; if like the teeth of a

saw, sutura serrata ; if the adjacent borders be bevelled off,

as where the temporal and parietal bones are applied to one

another, it is called a squamous suture (sutura squamosa).

In some parts it may be observed that the mode of union and

adaptation are alternated, in order to increase their power of

resistance. Thus, at the superior part of the arch of the

skull, the frontal overlays the parietal bones, and rests on

them ; but inferiorly and laterally the reverse takes place,

where the parietal rests against the frontal.

When the surfaces are merely placed in apposition with

one another, as in the superior maxillary bones, the union is

called harmouia to adapt).

When a ridge in one bone is received into a groove in

another, the articulation is called schindylesis (ayjvhvhri<n<;,

a slit or jissure). The rostrum of the sphenoid, and the

descending plate of the ethmoid bone, are joined in this way

with the vomer. When a conical surface is impacted into a

cavity, the term gomphosis (yoptpoc, a nail) is adopted, which

may be exemplified by the manner in which the teeth are

lodged in the alveoli.

136. In the mixed form of articulation, or amphi-arthrosis,

the bones are connected by an intermediate substance, which

allows some degree of motion. The articulations between

the bodies of the vertebra?, the union at the pubic symphysis,

and that between the two first bones of the sternum, are all

constructed on this principle. As the surfaces in these cases

are flat and plain, they possess in themselves no mechanical

advantage ; so that their union is maintained partly by the

cartilages interposed between them, and partly by ligamentous
and fibrous structures disposed round the articulations.

137. In the movable articulations, or cliarthrosis (W,
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through ; agQgov, articulation), as the surfaces are merely in

contact with one another, the connexion between the parts is

maintained by means of ligaments and fibrous membranes;

for, though cartilages are interposed between their adjacent

extremities, they do not form a bond of union between them ;

on the contrary, they are calculated to facilitate motion, rather

than to restrain it. But the muscles which surround the dif-

ferent movable articulations contribute materially to retain the

articular surfaces in their natural situations, and to prevent

displacement. This is particularly evident in the shoulder-

joint, in which the head of the humerus is kept in contact

with the glenoid cavity of the scapula not so much by the

fibrous capsule, which is weak and loose, as by the surround-

ing muscles; for if these be weakened by paralysis, luxation

may be readily produced. The joints in the extremities are

all referable to the movable class, so is that of the lower jaw

with the skull, and of the latter with the vertebral column.

In the greater number of instances one of the articular sur-

faces is convex, the other concave; but each of these forms

exhibits some varieties of conformation, which are marked

by particular names. Thus, an articulating surface, which is

rounded and globular, so as to represent a segment of a

sphere, is called a head; but if it be elongated, the term

condyle is used. These are in some cases supported by a

contracted or thin portion (neck), which connects them with

the body of the bone. If two condyles be placed in apposi-

tion, so as to leave a fossa between them, and constitute a

pulley-like surface, it is termed trochlea. When plain even

surfaces articulate, it is not necessary to mark them by any

particular name ; in describing them they are referred to

generally as articulating surfaces. Some of the articulating

depressions have also received names taken from certain

peculiarities in their conformation. Thus, the superior ex-

tremity of the ulna, which receives the trochlea of the

humerus, is called the sigmoid cavity, from some resemblance

to the Greek letter 2 (fftyficc, uoog, like) ; others are de-

nominated from their greater or less degree of depth or

shallowness. The deep cup-shaped cavity which receives the

head of the femur is called cotyloid (from xorvXij, a cup, and

uo~oc, like) ; and the shallow oval depression to which the
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head of the humerus is applied, receives the name of glenoid

cavity, (from y?^w?» a shallow cavity, and eihog, like).

The varieties of diarthrosis are:— 1. Enarthrosis (w, in;

ctgQgov, a joint), which in common language is called the

" ball-and-socket
1

'' joint; such as we see in the hip and

shoulder. In these great freedom of motion is provided for.

—2. Arthrodia, which comprises joints with a limited motion,

as in the case of the carpal and tarsal bones, which merely

slide for a little way upon each other. The articulations

between the tubercles of the ribs and the transverse processes

of the vertebrae, and those between the articular processes of

the last-named bones, also come under this head.

138. As the extent and form of the articulating surfaces of

joints, as well as their ligamentous connexions, vary in dif-

ferent instances, so must their degrees of solidity and mobility:

and on a review of the whole of the articulations, it may be

laid down as a general principle, that the greater their mo-

bility, the less their solidity ;
or, in other words, that the one

is inversely as the other. All the motions, however, which

are admissible in joints may be arranged under four heads,

viz. motions of gliding, angular movement or opposition,

circumduction, and rotation.

1st. The contiguous surfaces of every movable articulation

admit a certain degree of gliding motion upon one another,

so that it may be regarded as common to all; but in some
cases it is the only one which takes place, for instance, between

the different bones of the carpus and tarsus. We thus observe

that some joints admit of all the motions here indicated ; some
are deprived of rotation, retaining the rest ; whilst in others

nothing more than a mere gliding can take place between the

surfaces ; so that a regular gradation is established in their

degrees of mobility between the most movable and those

which are least so. The shoulder-joint admits of the greatest

extent and variety of movement ; those between the carpal

and tarsal bones are exceedingly limited in these particulars

;

and finally, between the latter and those which are altogether

immovable, an intermediate grade may be traced, of which the
pubic symphysis presents an example.

2nd. The angular movement, or opposition, can only take
place between long bones. If these be made to move in
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opposite directions, as from extension to flexion, or from

abduction to adduction, they form with one another angles

varying in degree according to the extent of the motion.

This, in some cases, as in the elbow and knee, is confined to

flexion and extension, which makes them strictly ginglyinoid

or hinge-joints (yi'yyXvf/jOg, a hinge) ; in others the motion

is general, and extends to four opposite directions, including

each of the points intermediate between them, as may be

observed in the shoulder, in the hip, and the metacarpal joint

of the thumb, all which joints admit of a circumduction in

the part to which they belong.

3rd. The motion of circumduction is performed when the

shaft of a bone is made to describe a cone, its summit corre-

sponding with the superior articulation, the base being at

the inferior extremity of the bone. While this motion is

being executed, the limb passes successively through the

states of elevation, abduction, depression, adduction, and of

course through all the intermediate points ; and if a pencil

be held between the fingers, and its point applied to any

plain surface, such as a wall, it will trace a circle corre-

sponding with the base of a cone, whose summit is at the

shoulder-joint, whilst its side coincides with the line described

by the out- stretched limb as it traverses the different points

just enumerated.

4th. Rotation differs altogether from circumduction. In

the latter the bone suffers a change of place as it moves from

one point to another ; in the former, it merely turns on its

own axis, and therefore retains the same relative situation

with respect to the adjacent parts. This movement, however,

admits of two varieties ; in one, it is performed on a pivot,

as in the motion of the axis on the vertebra dentata ; in the

other there is a sort of compound motion, for instance, where

the radius rolls on its own axis at one end, whilst at the other

it moves upon the extremity of the ulna, by which its lower

part describes a segment of a circle, and therefore changes

place to a certain extent. The femur and humerus also ad-

mit of a rotatory motion ; in the latter, as the head is closely

applied upon the shaft, the axis of motion nearly coincides

with that of the bone ; but in the former, in consequence of

the length of the neck, and of the angle which it forms with
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the bone, the rotation is performed round an imaginary axis,

which may be conceived to pass from the globular head to

the condyles.

139. There are but two articulations in which all the mo-

tions of opposition, circumduction, and rotation, can be per-

formed, namely, the hip and the shoulder-joint. In these a

convex surface is applied to one which is concave, the former

being hemispherical, which is essentially necessary to such a

freedom of motion. As joints constructed on this principle

are more liable to displacement than any others, their secu-

rity is in a great measure provided for by their being placed

at the superior extremity of the limb, by which they are

withdrawn from the influence of external forces. This ar-

rangement is made subservient not to the security of the

joint solely, but also to a very important purpose in the

functions of the limb. For as these free and extended mo-

tions are performed in the superior articulation, their effect

is communicated to the whole limb, so as to compensate for

the more restricted movements in the lower joints.

140. Though all the motions above mentioned take place

in the hip and shoulder-joints, each of them, considered

singly, is not performed with equal facility in both. Thus,

circumduction is executed with greater ease in the shoulder

than in the hip. Rotation, on the contrary, is more free and
perfect in the latter than in the former. Circumduction can

be executed with ease only when the axis of motion coincides

(or very nearly so) with that of the lever to be moved, as is

the case in the humerus; but in the femur, the length of the

neck of the bone removes the axis of motion considerably

from that of the shaft, and thereby impedes circumduction in

proportion as it facilitates the rotation of the limb. These
differences of structure in the superior joints of the two ex-

tremities bear a direct relation to the conformation of their

other articulations, and to the purposes for which they are

adapted. For, as the inferior extremity is intended to sus-

tain the weight of the body and for progression, the bones of
the leg must be securely fixed, which could be effected only
by diminishing their mobility ; on this account no rotation or

supination is allowed between the tibia and fibula ; but, to

compensate for this deficiency, rotation is permitted in the
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hip. But as the superior extremity, on the contrary, is fitted

for the prehension of objects, and for quick and varied move-

ments, free motion is allowed between the bones of the fore-

arm, and between the latter and the carpus, in order that the

hand and fingers may be more readily directed and applied

to such objects as are required to be seized for different pur-

poses ; and the power of pronation and supination, thus con-

ferred, more than compensates for any deficiency in the rota-

tory motion of the humerus.

141. It has been already observed, that rotatory motion in

a bone presupposes the existence of a globular head, placed so

that its axis shall form an angle with the shaft. Wherever

this requisite is wanted, motion is confined to opposition and

circumduction, as occurs in the articulation of the thumb
with the carpus, in the phalanges with the metacarpal bones,

and in the clavicle with the sternum. In these joints, the

articulating surfaces are placed at the ends of the more mov-

able bones ; and as their axes coincide with that of motion,

rotation is prevented ; but circumduction and opposition are

freely performed. When these are limited in extent, as in

the sterno-clavicular articulation, it arises rather from the

accessory ligaments of the part than from any impediment in

the surfaces of the bones ; and if motion in one direction be

more free than in another, as in the digital phalanges with

the metacarpus, where flexion and extension are more free

than abduction and adduction, it proceeds partly from the

e xistence of the lateral ligaments, and partly from the great

power possessed by the flexor and extensor muscles compared

with those which perform the other movements. Though in

the knee and elbow the axis of motion coincides with that of

the bones, yet their movement is confined to two directions,

viz. to flexion and extension. In these joints, all other mo-

tions besides those just mentioned are prevented by the

breadth of the articulating surfaces, and by their mode of

adaptation : however, when they are flexed, some degree of

lateral motion, and also of circumduction, can be performed
;

as any individual may ascertain by resting his elbow on a

table, when he will find that the fore-arm may be made to

describe a cone with its summit at the olecranon and base

towards the fingers.
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ARTICULATIONS OF THE SPINE.

142. The different pieces of the vertebral column are con-

nected together by ligaments, by fibro-cartilage, and in some

parts by synovial membranes ; the former serving to retain

them in their situation, the latter to facilitate motion between

the different bones. The bodies are joined by two ligament-

ous bands, extending the whole length of the chain, and also

by the inter-vertebral substances.

1. The anterior common ligament (ligamentum commune

anterius, Soemmering ; fascia longitudinalis anterior, Weit-

brecht), is a strong band of fibres which is placed on the

front of the bodies of the vertebrae, and reaches from the

axis to the first bone of the sacrum, becoming broader as it

descends. It consists of longitudinal fibres which are dense,

firm, and well-marked. The superficial fibres extend from a

given vertebra to the fourth or fifth below it ; the set subja-

cent to these passes from the body of one to about the third

beneath it ; whilst the deeper ones pass only from one vertebra

to that next it. The fibres are thicker towards the middle of

the bodies of the vertebrae than at their margins, or over the

inter-vertebral cartilages ; by which means their transverse

depressions are filled up, and the surface of the column ren-

dered even. It may also be observed that they adhere more
closely to the margins of the bones than to the middle of their

bodies, and still more closely to the inter-vertebral cartilages.

Upon the sides of the vertebra?, there are some fibres which

are thin and scattered, and reach from one bone to the other.

2. The posterior common ligament (ligamentum commune
posterius, Scemm. ; fascia longitudinalis postica, Weit.), is

situated within the spinal canal, and attached to the posterior

surface of the bodies of the vertebrae, extending from the

axis to the sacrum. It is smooth, shining, and broader op-
posite the inter-vertebral cartilages than opposite the bodies

of the bones, so that its margins present a series of points or
dentations with intervening concave spaces. In the greater
part of its extent it adheres firmly to the fibro-cartilages
and to the bodies of the vertebra?, and is separated by loose
cellular tissue from the prolongation of the dura mater which
lines the canal.
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3. The inter-vertebral substance (ligamenta inter-verte-

bralia, Weit.) is a plate or disc of fibro- cartilage, placed

between the bodies of each pair of vertebra1

, from the axis to

the base of the sacrum. They correspond in shape to the

parts of the vertebra? between which they are interposed,

and, like them, increase in thickness from the upper to the

lower end of the column. The thickness of these plates is

not, however, uniform in their entire circumference. As they

contribute to the production and maintenance of the curves

which naturally exist in the spine, they are thinnest ante-

riorly, in the dorsal region, where its concavity looks forward,

and, on the contrary, thicker in front, in the neck and loins,

where the convexity of the column looks in that direction.

They are covered anteriorly and posteriorly by the common
ligaments which are intimately adherent to them ; in the dor-

sal region they are connected laterally, by short ligaments, to

the heads of all the ribs, which articulate with two vertebra?.

The inter-vertebral substance is composed, towards its cir-

cumference, of thin plates of fibro-cartilage, resting on their

edges, and placed one within the other as it were concentri-

cally. Thus the outer plate like a rim runs round the disc,

its lower edge resting on the vertebra beneath it ; its anterior

or convex surface being subjacent to the anterior common
ligament, whilst its concave surface is in apposition with the

plate next within it. They are not however so broad as that

their upper edges may reach the vertebra above them, nor

are they exactly perpendicular ; they incline inwards a little,

so as to allow other plates to be in a manner piled upon

them : each cartilage being in fact composed of two or three

tiers of very narrow plates thus disposed. The interstices

between the plates are filled by a pulpy and apparently elas-

tic substance ; and as the number of the plates gradually de-

creases towards the centre, whilst the pulpy matter increases,

the quantity of the latter is such, that when the pressure

which confines it is taken off by cutting through the inter-

vertebral substance, it will rise up so as to assume a conical

form.

143. The articulating processes are connected by irregular

fibrous bands (ligamenta processuum obliquorum, Weit.),
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forming a capsule outside the synovial membranes. These

are longer and more loose in the cervical than in the dorsal

or lumbar regions.

144. The arches, or plates of the vertebrae, are connected

by the ligamenta subjiava (ligamenta vertebrarum subflava,

Weit), as their bodies are by the inter-vertebral cartilages.

These consist of yellow elastic fibres, almost perpendicular in

their direction, as they pass from the inferior border of one

arch to the adjacent border of that immediately below it.

They extend from the root of the transverse processes at each

side backwards to the point where the two arches converge

at the origin of the spinous processes, where the margins of

each lateral half of the ligament may be observed to be merely

in contact. The superior border of the ligament is attached,

not to the margin exactly of the arch, but rather higher up

on its anterior surface ; whilst the inferior border is prolonged

a little on the posterior surface, as well as the margin of its

corresponding arch. They do not exist between the occiput

and the atlas, or between the latter and the axis ; common
fibrous membrane supplies their place in these two spaces.

145. The articulation of the spinous processes is effected

by means of the supra-spinous and inter-spinous ligaments.

1. The supra-spinous ligament consists of small, compressed

bundles of longitudinal fibres, which connect the summits of

the spinous processes, and form a continuous chain from the

seventh cervical vertebra to the spine of the sacrum. The
posterior fibres pass down from a given vertebra to the third

or fourth below it ; those more deeply seated reach only from
one to the next, or the second beneath it. 2. The inter-

spinous ligaments, thin and rather membranous, extend from
the root to near the summit of each spinous process, connect-

ing the inferior border of one with the superior border of
that next below it. They exist in the dorsal and lumbar
regions only, and are intimately connected with the extensor
muscles of the spine. The inter-transverse ligaments are
found only between the transverse processes of the inferior

dorsal vertebrae, and even there very indistinctly, for they
are united so intimately with the sacro-lumbalis muscle, that
their fibres are quite confused.

146. The articulation of the axis with the atlas is effected
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by means of their articulating processes, also (in the place of

inter-vertebral substance, which would be altogether incom-

patible with the requisite movements) by the odontoid pro-

cess of the former, which is connected in a particular manner

with the arch of the latter, and constitutes the pivot on which

the head turns in its rotatory motions. There are three liga-

ments and four synovial membranes in this articulation.

147. The transverse ligament (ligamentum atlantis trans-

versum, Weit. Scemm.) is a strong, thick fasciculus of fibres,

compressed from before backwards, arched in its direction,

and attached on each side to the inner border of the superior

articulating processes of the atlas. It is broader and thicker

at the middle than at its extremities. From the middle of

its posterior surface a short thin bundle of fibres passes down
to be attached to the root of the odontoid process, whilst an-

other passes up to the basilar process. These appendages

form a cross with the transverse ligament, and serve to bind

the occiput to the two first vertebrae ; from this is derived

the term cruciform, which is sometimes applied to the trans-

verse ligament.

148. The anterior atlo-axoid ligament passes from the

border of the lesser arch of the atlas, and its tubercle, to the

body of the axis and the root of its odontoid process. It is

thin and membranous.

149- The posterior atlo-axoid ligament connects the pos-

terior arch of the atlas with the plates of the axis. Thus the

interstices between the plates or arches, which in all the other

vertebras are rilled by the ligamenta subflava, are occupied by

a loose membrane between the second and first, as well as

between the latter and the occiput. The edges of the articu-

lating processes are connected by irregular fibres passing

from one to the other.

Two synovial membranes are placed between the articu-

lating processes of the atlas and axis. One between the odon-

toid process and the transverse ligament, another between it

and the arch of the atlas.

ARTICULATIONS OF THE CRANIUM.

. 150. The cranium is articulated, 1, with the atlas ; 2, with

the axis; 3, with the lower jaw.
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The articulation of the cranium with the atlas takes place

between the condyles of the occipital bone and the superior

articulating processes of that vertebra, which are connected

by ligaments and synovial membranes ; it is also connected

with the same by the two following ligaments.

151. The anterior occipito-atloidean ligament (membrana

annuli anterioris vertebrae prima?) extends from the anterior

border of the occipital foramen, between the condyles, to the

margin of the arch of the atlas between its superior articu-

lating processes. This is thin, broad, and membranous ; but

in the median line, a sort of accessory ligament is placed in

front of it, which is thick, round, and composed of vertical

fibres, attached above to the surface of the basilar process,

and below to the small tubercle on the front of the atlas.

The anterior surface of these ligaments is covered by the

recti antici muscles, the posterior covers the odontoid process

and its ligaments.

152. The posterior occipito-atloidean ligament^ also broad

and membranous, is attached superiorly to all that part of

the margin of the occipital foramen which is behind the con-

dyles, and inferiorly to the adjacent border of the posterior

arch of the atlas. It consists of two lamellae, which are

united at their superior attachment, but soon divide, one be-

coming blended with the dura mater, which lines the ver-

tebral canal, whilst the other is inserted into the arch of the

atlas. The posterior surface of the ligament is in apposition

with the posterior recti and superior oblique muscles, the

anterior looks towards the vertebral canal ; at each side, near

the articular processes, the ligament forms part of the fora-

mina through which the sub-occipital nerves and vertebral

arteries pass.

The articulation of the occipital bone with the axis is

effected through the medium of ligaments, as no part of their

surfaces comes into contact.

153. The odontoid ligaments (ligamenta alaria) are two
thick bundles of fibres attached below to each side of the

summit of the odontoid process, and passing up diverging to

be implanted into the rough depressions at the inner side of

the condyles of the occiput, and also to a small part of the
margin of the occipital foramen. Their direction, therefore
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is obliquely upwards and outwards; the triangular interval

which they thus leave is filled by some thin fibres passing

almost perpendicularly from the margin of the foramen to

the summit of the process. These are strictly check liga-

ments ; the middle set, last described, prevent what may be

termed a retroversion of the head, whilst the lateral pair

check its rotatory motions.

154. The occipito-axoidean ligament seems to be a pro-

longation of the posterior common ligament ; it is attached

above to the inner surface of the basilar groove, from which

it descends perpendicularly, becoming narrow, and opposite

the axis is blended with the posterior common ligament. It

covers the odontoid process and its check ligaments, and is

intimately connected with the transverse ligament.

ARTICULATION OF THE LOWER JAW.

The lower jaw articulates at each side by one of its con-

dyles with the glenoid cavity in the temporal bone ; hence it

is called the temporo-maxillary articulation. By means of

an inter-articular cartilage a double joint is formed at each

side, with distinct synovial membranes.

155. The external lateral ligament is a short fasciculus of

fibres, attached above to the external surface of the zygoma,

and to the tubercle at the bifurcation of its root ; below, to

the external surface and posterior border of the neck of the

condyle, its fibres being directed downwards and backwards.

Externally it is covered by the parotid gland, internally it is

in relation with the inter-articular cartilage and synovial

membranes.

156. The internal lateral ligament, thin, loose, and elon-

gated, extends from the spinous process of the sphenoid bone

downwards, and a little forwards, to be attached to the in-

ferior maxillary bone at the lower border of the dental fora-

men, where it is somewhat expanded. Its external surface is

in relation superiorly with the external pterygoid muscle, and

in the rest of its extent with the ramus of the jaw, from

which it is separated by the internal maxillary artery and

dental nerve. Its inner surface is concealed by the internal

pterygoid muscle.

157. The stylo-maxillary ligament, thin and aponeurotic,

Q 2
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passes from near the point of the styloid process to the inferior

border of the angle of the jaw, where it is inserted between

the masseter and internal pterygoid muscles.

158. The inter-articular fibro-cartilage is a thin plate,

placed horizontally between the articular surfaces of the

bones ; it is of an oval form, and somewhat thicker at its

margins than at the centre, where it is sometimes perforated.

Its inferior surface, which is in contact with the condyle, is

concave; the superior, a little concave from before back-

wards, is convex from side to side, conforming in some way

with the outline of the glenoid cavity. Its circumference is

connected at the outside with the external lateral ligament,

and anteriorly with the external pterygoid muscle.

The synovial membrane, after lining the superior surface

of the inter-articular cartilage, is reflected upwards on the

external lateral ligament, and over the smooth part of the

glenoid cavity ; a similar membrane is interposed between

the inferior surface of the cartilage and the condyle, so as to

constitute a double joint.

ARTICULATIONS OF THE RIBS.

The ligaments of the ribs may be divided into three sets:

those which connect them—1, with the bodies of the vertebras;

2, with their transverse processes; 3, with the sternum.

159. The costo-verte.bral ligaments (lig. capitulorum cos-

tarum) consist: 1. Of an anterior ligament which connects

the head of each rib with the sides of the bodies of the ver-

tebras ; its fibres, flat and radiated, are divided into three

bundles, of which the middle one passes horizontally forwards

upon the corresponding inter-vertebral cartilage, whilst the

superior ascends to the body of the vertebra above it, and the

inferior descends to that below. From the divergence of its

fibres, this is usually called the stellate ligament. 2ndly. Of
an inter-articular ligament, which is a thin and short band of

fibres which passes transversely from the ridge separating the

two articular surfaces on the head of the rib to the inter-

vertebral substance, and dividing the articulation into two
parts, each lined by a separate synovial membrane. This
ligament does not exist in the articulation of the first, eleventh,
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or twelfth ribs, and in consequence there is in them but one

synovial capsule.

160. The costo-transverse ligaments connect the tubercles

of the ribs with the transverse processes of the vertebras; from

their position they are named posterior, middle, and anterior.

1. The posterior costo-transverse ligament (lig. transversuni

externum costarum, Weit.) consists of a very short thick

fasciculus of fibres which passes from the posterior surface of

the summit of the transverse process, to the rough unarticu-

lated part of the tubercle of the rib. Those of the superior

ribs ascend, those of the inferior descend somewhat. 2. The
middle costo-transverse ligament consists of a series of very

short parallel fibres, which unite the neck of the rib to the

anterior surface of the contiguous transverse process. These

fibres are seen by removing horizontally a portion of the rib

and transverse process, and forcibly drawing one from the

other. 3. The anterior costo-transverse ligament (lig. trans-

versuni internum costarum, Weit.) is usually divided into

two fasciculi of fibres, both nearly in apposition, and on the

same plane. They pass from the neck of the rib obliquely

upwards and outwards to the lower margin of the transverse

process next above it. These do not exist in the articulations

of the first and last ribs. The articulations between the

tubercles of the ribs and the transverse processes are provided

with synovial capsules.

161. The costo-sternal articulations, situated between the

anterior extremities of the cartilages of the ribs and the fossse,

in the margins of the sternum, are covered and supported by,

1, an anterior set of ligamentous fibres, thin, scattered, and

radiated, passing from the extremity of the cartilage to the

anterior surface of the sternum, where they interlace with

those of the opposite side, and are blended with the aponeu-

rosis of the pectoralis major muscle ; 2, a posterior set of

fibres similarly disposed, but not so thick or numerous, con-

necting the thoracic surfaces of the same parts; 3, a syno-

vial membrane, interposed between the ends of each true rib

and the sternum, and also between the margins of each pair

of false ribs, where they articulate with one another. These

can be readily demonstrated by slicing off a little of the an-
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terior surface of the sternum and cartilages. A thin fasciculus

of fibres connects the cartilage of the seventh rib with the

xiphoid cartilage, and thence called the costo-xiphoid liga-

ment. The pieces of the sternum are connected by a layer of

fibro-cartilage placed between their contiguous borders ; and,

on the anterior and posterior surfaces, some scattered liga-

mentous fibres may be observed running longitudinally, which

serve to strengthen their connexion. These are sometimes

called the anterior and posterior sternal ligaments.

ARTICULATIONS OF THE SUPERIOR EXTREMITIES.

These may be arranged under the following heads, taking

them in their anatomical order, from above downwards : 1,

the articulation between the sternum and clavicle ; 2, that of

the scapula and humerus ; 3, of the elbow ; 4, of the wrist

;

5, of the hand ; 6, of the fingers.

162. The superior extremity has but one point of bony

attachment to the trunk, namely, that at the sterno-clavicular

articulation, the scapula being connected with the trunk by

muscles only. The clavicle articulates with the first bone of

the sternum, and is connected with its fellow of the opposite

side, and the first rib, by ligaments.

The sterno-clavicular articulation consists of an anterior

and posterior ligament, an inter-articular cartilage, and two
synovial membranes.

The anterior sterno-clavicular ligament passes from the

inner extremity of the clavicle, downwards and inwards, upon
the surface of the sternum. It is broad, and consists of

parallel fibres, and corresponds, internally, with the synovial

membranes of the articulation, and with the inter- articular

cartilage to which it is adherent ; externally, with the sternal

origin of the sterno-mastoid muscle.

The posterior sterno-clavicular ligament, of similar confor-

mation with the last, but not so broad or strongly marked,
is placed between the same bones lying at the thoracic aspect

of the joint. Its posterior surface is in relation with the

sterno-hyoideus and sterno-thyroideus muscles.

The inter-articular Jibro- cartilage, nearly circular in its

form, and thicker at its border than at the centre, is inter-

posed between the articulating .surfaces of the sternum and
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clavicle. Towards its superior and posterior part it is at-

tached to the margin of the clavicle, and at the opposite point

to the cartilage of the first rib. In the latter situation it is

thin and somewhat prolonged, so that the inferior border of

the clavicle rests upon it.

Synovial membranes.—In this articulation, as in that of the

lower jaw, there are two synovial membranes, of which one

is reflected over the sternal end of the clavicle and adjacent

surface of the fibro-cartilage, the other is disposed similarly

between the cartilage and the articulating surface of the

sternum.

The inter-claviculur ligament is a dense fasciculus of fibres,

placed transversely between the contiguous extremities of the

clavicles. Its fibres do not pass directly across from one to

the other ; they dip down, and are attached to the upper

margin of the sternum, by which it is rendered concave from

side to side.

The costo-clavicu/ar ligament (ligamentum rhomboides,

Weit., Scemm.) does not properly form part of the articula-

tion ; yet it contributes materially to retain the clavicle in its

situation. It is attached inferiorly to the cartilage of the first

rib near its sternal end, and passes obliquely backwards and

upwards, to be fixed to a roughness at the under surface of

the clavicle.

1C3. The scapuloclavicular articulation is effected between

the acromion process of the scapula and the external end of

the clavicle. These points are connected, 1st, by a superior

ligament, which is a strong broad band of fibres, passing from

the superior surface of the acromion to the adjacent extremity

of the clavicle ; 2ndly, by an inferior ligament similar to the

preceding, and placed at the under surfaces of the same

bones ; 3rdly, by a synovial membrane lining the two arti-

cular surfaces of the bones. As there is an inter-articular

cartilage, there are sometimes two synovial sacs, disposed in

the same way as those in the sterno-clavicular articulation.

164. The coraco-clavicular ligament, which connects the

clavicle with the coracoid process of the scapula, presents two

parts, each marked by a particular name. There is, however,

no division between them, nor other distinction than that

they look different ways.
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The posterior or internal fasciculus (conoid ligament),

broad above, narrow below, is attached, inferiorly, to the

root of the coracoid process ;
superiorly, to a rough space at

the inferior surface of the clavicle, its fibres being directed

backwards and upwards. The anterior or externalfasciculus

(trapezoid ligament) passes from the superior surface of the

coracoid process upwards, to an oblique line extending out-

wards from the tuberosity into which the conoid ligament

is inserted ; with the latter it unites at an angle, one of its

aspects being directed forwards and upwards, the other down-

wards and backwards.

165. There are two ligaments proper to the scapula :

1. The coracoid ligament (ligamentum proprium posterius) is

a thin flat band of fibres, attached by its extremities to the

opposite margins of the notch at the root of the coracoid

process, which it thus converts into a foramen for the trans-

mission of the supra-scapular nerve, the artery most com-

monly passing external to it. 2. The coraco-acromion liga-

ment (ligamentum proprium anterius) is a broad, firm, tri-

angular fasciculus, attached by its broader extremity to the

coracoid process, and by the narrower to the acromion, be-

tween which it is stretched almost horizontally. Its inferior

surface looks downwards upon the shoulder-joint, the supe-

rior is covered by the deltoid muscle.

THE SHOULDER-JOINT.

166. The globular head of the humerus and the glenoid

cavity of the scapula are the osseous parts which compose
this articulation (scapulo-humeral). As the head of the hu-
merus is large and prominent, whilst the cavity is merely

a superficial depression, it must be evident that they are re-

tained in their situation not by any mechanical contrivance,

but by the capsular ligament, and the muscles which are at-

tached to the two tuberosities of the humerus.

167. The capsular ligament is attached superiorly round
the margin of the glenoid cavity, and inferiorly round the

neck of the humerus. It is broader in the latter than in the

former situation, and its laxity is such, that if the muscular
connexions of the humerus be detached, that bone drops
away from the glenoid cavity. The superior and inner part
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©f this membrane is covered and strengthened by a bundle

of fibres passing outwards and forwards from the coracoid

process to the great tuberosity of the humerus (coraco-hume-

ral ligament). Besides this, it receives additions from the

tendons of the supra and infra spinatus muscles, from the

teres minor and subscapulars, which are intimately connect-

ed with it, as they proceed to be attached to the tuberosities

of the humerus. Thus its superior part is thick and firm,

the inferior comparatively thin and weak. Its internal sur-

face is lined by the synovial membrane ; the external, besides

the muscles already mentioned, is covered by the deltoid ;

inferiorly, it is in relation with the long head of the triceps

and the circumflex vessels. The insertion of its inferior bor-

der is interrupted to give passage to the long tendon of the

biceps muscle.

168. The glenoid ligament appears to be continuous with

the tendon of the long head of the biceps muscle : this, at its

point of attachment to the superior margin of the glenoid

cavity, separates into two sets of fibres, which, after encir-

cling it, meet and unite inferiorly. These fibres, by elevating

the border of the cavity, render it a little deeper.

16*9- The synovial membrane lines the glenoid cavity, and

is reflected over its lower margin until it reaches the inner

surface of the fibrous capsule, on which it is prolonged as

far as the neck of the humerus, where it separates from the

capsule, and is applied upon the articular surface of the head

of that bone, giving it a smooth investment. Viewed in this

way, it appears a simple shut sac ; and such it would be but

for the peculiar relation of the long tendon of the biceps mus-

cle to the shoulder-joint. The tendon is in fact enclosed in

a tubular sheath, formed by an offset or process of the syno-

vial membrane, which is reflected upon it where it is about to

pass through the fibrous capsule, and is thence continued up

to the summit of the glenoid cavity, where it is continuous

with that part of the membrane which invests it. By this

provision the integrity of the articulation and of the mem-

brane is preserved.

On the superior and external surface of the capsule a

considerable bursa mucosa is situated, by means of which the

contiguous surfaces of the coracoid and acromion processes,
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and of the coraco-acromion ligament, are rendered smooth

and lubricated, to facilitate their movements on the subjacent

capsule.

170. The coraco-humeral, or accessory ligament above no-

ticed, extends obliquely over the upper and outer part of

the articulation ; it is attached to the coracoid process, and

thence descends, intimately connected with the capsule, to

the greater tuberosity of the humerus.

THE ELBOW-JOINT.

171. The lower extremity of the humerus is connected

with the ulna and radius at the elbow, so as to form a

hinge-joint. The sigmoid cavity of the ulna articulates with

the trochlea of the humerus, so as to admit of flexion and

extension only, while the cup-shaped depression on the head

of the radius can turn freely on the rounded tuberosity to

which it is applied. The bones are connected by four liga-

ments and a synovial membrane.

The internal lateral ligament, composed of diverging and

radiated fibres, presents two parts, each with a different as-

pect, one looking obliquely forwards, the other backwards.

The anterior part is attached above, where it is narrow and

pointed, to the front of the internal condyle of the humerus ;

its fibres, as they descend, become broad and expanded, and

are inserted into the coronoid process, along the inner

margin of the sigmoid cavity. The posterior part, of the

same form (triangular), passes from the under and back part

of the same process of bone downwards to the inner border

of the olecranon ; the superior fibres of this portion extend

transversely between the points just named, the rest become
successively more and more oblique.

The external lateral ligament, shorter and much narrower

than the internal, is attached superiorly to the external con-

dyle of the humerus, and inferiorly becomes blended with

the annular ligament of the radius ; none of its fibres are

prolonged to the surface of that bone, for if they were they

would check its rotatory motion. It is intimately connected
with the tendinous attachment of the extensor muscles, on
which account, when dissected, it presents a jagged, irregu-
lar appearance.
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The anterior ligament is a broad thin membrane, placed

in front of the joint, extending from the rough margin of

the fossa, which receives the coronoid process during flexion,

downwards to the anterior border of the coronoid process,

and to the annular ligament of the radius. Some of its

fibres are directed obliquely downwards and outwards, others

are vertical.

The posterior ligament, loose and weak, consists of fibres

proceeding in opposite directions ; thus some pass transversely

between the adjacent margins of the fossa which receives the

head of the olecranon ; whilst others, subjacent to these, but

not very well marked, pass vertically from the superior con-

cave margin of that fossa to the extremity of the olecranon.

172. Though these structures are described and named as

separate ligaments, it will be found, on examination, that

they form a continuous membrane placed round the joint, as

fibrous capsules usually are, except only that the irregula-

rity of the surfaces to which they are attached prevents their

continuity from being readily perceived, and gives them the

appearance of distinct ligamentous connexions passing from

one point of bone to another.

173. The upper Radio-ulnar articulation.— The head of

the radius articulates with the small sigmoid cavity of the

ulna, on which it rolls when it is made to turn on its axis.

These surfaces are covered with cartilage, and invested by

the synovial membrane of the elbow-joint. The radius is

connected to the ulna by an annular ligament.

174. The annular or orbicular ligament is a strong band

of circular fibres, which, by being attached to the borders of

the small sigmoid cavity, forms a ring, encircling the head of

the radius, and binding it firmly in its situation. Its exter-

nal surface is in apposition with the external lateral ligament

of the elbow, whose fibres are identified with it ; the internal

is smooth and lined by the synovial membrane.

175. The synovial membrane of the elbow- joint, after hav-

ing lined the articular extremity of the humerus, is prolonged

a little on the anterior surface of that bone, as far as the at-

tachment of the fibrous capsule, where it is reflected, and

applied to the internal surface of that membrane, lining it as

far as its radio-cubital insertion ; at that point the synovial



2.36 RADIOULNAR ARTICULATIONS.

membrane leaves the fibrous one, and invests the articular

surfaces of the radius and ulna, and is extended over them

until it comes into apposition with the posterior part of the

fibrous capsule, by which it is guided to the extremity of the

humerus. Besides these reflections, the membrane forms

two pouches, one by being prolonged into the small sigmoid

cavity, the other where it passes between the annular liga-

ment and the contiguous surface of the head of the radius.

When the joint is laid open, and the bones extended, it

will be observed that the head of the radius is not in contact

with the rounded articulating process of the humerus. On
which account, in the extended state of the limb, the rotatory

motions of this bone are performed with much less ease than

in that of flexion, from its wanting support at its upper end.

The part of the humerus here referred to is moreover covered

with cartilage only on its anterior aspect, indicating that the

radius moves on it only when in the flexed position.

The interval between the radius and ulna in the fore-arm

is filled up by an inter-osseous ligament and a round liga-

ment, which serve to connect them together, and form what

is called the middle radio-ulnar articulation.

176. The inter-osseous ligament (membrana inter-ossea) is

a thin, flat, fibrous membrane, the direction of its fibres being

obliquely downwards and inwards, from the inner sharp bor-

der of the radius to the contiguous one of the ulna. It does

not reach the Avhole length of the bones, as it commences
about an inch below the tubercle of the radius. The surfaces

of this membrane are intimately connected with the deep-

seated muscles of the fore-arm, serving to increase their points

of origin as well as to connect the bones. Inferiorly, it leaves

an opening for the transmission of the anterior inter-osseous

vessels; superiorly, there is another, but much larger inter-

val, through which the posterior inter-osseous vessels pass.

177. The round ligament in some measure supplies the

deficiency left by the inter-osseous ligament at the superior

part of the arm. It is a thin narrow fasciculus of fibres, ex-

tending obliquely from the coronoid process, downwards and
outwards, to be attached to the radius, about half an inch
below its tubercle. The direction of its fibres is therefore
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altogether different from that of the fibres of the inter-osse-

ous ligament.

178. The lower radio- ulnar articulation.— At the lower or

carpal ends of the radius and ulna, the former rotates on the

latter as its point of support, the articulating surface of the

radius being concave, that of the ulna convex. The bones

are connected anteriorly and posteriorly by some fibres pass-

ing between their extremities, so thin and scattered as scarcely

to admit or require description, but internally they are joined

by a fibro-cartilage and a synovial membrane.

179. The fibro- cartilage ,
placed transversely between the

bones, is attached by its base to a rough line separating the

carpal from the ulnar articulating surface of the radius, and

by its summit to a depression at the root of the styloid process

of the ulna. Its superior surface looks towards the head of

the ulna, the inferior to the cuneiform bone ; both are smooth,

and lined by synovial membrane ; the inferior one by the

large membrane of the wrist-joint, the superior by a small

one peculiar to the radio-ulnar articulation. Its two borders

are connected with the carpal ligaments As the radius rolls

on the ulna, this cartilage is carried with it, and forms its

chief bond of union with the latter bone.

180. The synovial membrane is frequently called membrana

s'acciformiSj though there is nothing in its conformation

which distinguishes it from other synovial sacs. It may be

considered as presenting two parts, one projecting perpen-

dicularly upwards into the articulation of the radius and

ulna, lining the contiguous surfaces of each ; the other placed

horizontally between the head of the ulna and the corre-

sponding surface of the fibro-cartilage, lining them also ;

both, however, are formed by a continuous membrane.

THE WRIST-JOINT.

181. This articulation (radio-carpal) is formed by the

radius and triangular cartilage above, and the first three

bones of the carpus below. The articular aspect of the

former, when viewed in the fresh state, presents an oval and

slightly concave surface, its greatest breadth being from

side to side. The surface of the radius is divided into two
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parts, by a line extending from before backwards; so that

these, together with the cartilage, present three articular sur-

faces, one for each carpal bone. The scaphoid, semi-lunar,

and cuneiform bones, are articulated together, so as to form a

rounded convex surface, which is received into the concavity

above described. Four ligaments and a synovial membrane

retain these parts in their situation.

182. The internal lateral ligament passes directly down-

wards, from the extremity of the styloid process of the ulna,

to be attached to the cuneiform bone ; it also sends some

fibres to the anterior annular ligament and the pisiform bone.

Its form is that of a rounded cord ; its inner surface is in

contact with the synovial membrane of the radio-carpal

articulation.

183. The external lateral ligament extends from the sty-

loid process of the radius to a rough surface on the outer side

of the scaphoid bone, some of its fibres being prolonged to

the trapezium, and also to the annular ligament of the wrist.

184. The anterior ligament (radio-carpal), broad and mem-
branous, is attached to the rough border of the carpal extre-

mity of the radius, and to the base of its styloid process, from

which its fibres pass down to be inserted into the anterior

surface of the scaphoid, semi-lunar, and cuneiform bones. It

is pierced by several foramina for the transmission of vessels

:

one of its surfaces is lined by the synovial membrane of the

joint, the other is in contact with the tendons of the flexor

muscles.

185. The posterior ligament extends obliquely downwards
and inwards, from the extremity of the radius to the posterior

surface of the semi-lunar and cuneiform bones ; its fibres ap-

pear to be prolonged for some way on the carpal bones. One
surface is in contact with the synovial membrane, the other

with the extensor tendons.

186. The synovial membrane, after having lined the arti-

cular surface of the radius, and the triangular fibro-eartilaffe.

is reflected on the anterior and posterior ligaments, and thence
over the surface of the carpal bones.
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ARTICULATIONS OF THE CARPAL BONES.

The bones of the carpus consist of two sets, each united by

its proper connexions, so as to form a row ; and the two rows

are connected by fibrous bands and a synovial membrane, so

as to form between them a joint. The connexions proper to

the first row are inter-osseous fibro-cartilages, and ligaments

placed on their dorsal ami palmar surfaces.

187. The inter-osseousJibro-carlilages are two lamella?, one

placed at each side of the semi-lunar bone, connecting it with

the scaphoid and cuneiform bones. The carpal extremity of

these is smooth, and lined by the synovial membrane of the

wrist-joint.

188. The palmar ligaments are two, one extending from

the scaphoid bone to the semi-lunar, the other from the semi-

lunar to the cuneiform, their direction being transverse, and

as their fibres are partly united, they may be considered as a

continuous band connecting these bones.

189- The dorsal ligaments are also two, disposed similarly

and connecting the same bones on their posterior surfaces.

The pisiform bone stands out of the range, and rests on the

palmar surface of the cuneiform, with which it is articulated

by an irregular fibrous capsule and a synovial membrane.

The carpal bones of the second range are also connected

by similar means. Three dorsal and palmar ligaments pass

transversely from one bone to the other. There are, however,

but two inter-osseous Jibro- cartilages, placed one at each side

of the os magnum, connecting it with the trapezoid exter-

nally, and the unciform internally. Such are the means of

connexion peculiar to each row.

The ligaments which connect the upper to the lower row

of bones are placed at their palmar, dorsal, and lateral aspects.

190. The lateral ligaments are placed one at the radial,

the other at the ulnar border of the carpus ; the former con-

nects the scaphoid bone with the trapezium, the latter the

cuneiform with the unciform.

191- The palmar or anterior ligament consists of short

fibres, which pass obliquely from the bones of the first to

those of the second range. The posterior is similar in struc-

ture and arrangement.
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Synovial membrane.— It may be observed, that the first

range of carpal bones forms a concavity, the second, particu-

larly the os magnum and unciform, a convexity, which is

received within it ;
by these means a ball and socket joint is

formed, which is completed by a synovial membrane reflected

over the articular surfaces of the different osseous pieces

which compose it. The membrane, moreover, sends two

processes between the three bones of the first row, and

three between those of the second, so as to facilitate their

respective motions.

CARPO-METACARPAL ARTICULATIONS.

192. The last four metacarpal bones are connected with

those of the carpus by means of two sets of fibrous bands,

situated, one on the palmar, the other on the dorsal surface,

the latter being better marked. All but the fifth metacarpal

bone receive two bands. Thus, to the second, or that of the

fore-finger, a thin fasciculus of fibres passes from the trape-

zium, another from the trapezoid bone; the third receives

one from the latter, and also from the os magnum ; the fourth

from the os magnum and also from the unciform ; but the

fifth is connected to the latter only. On the palmar surface

a similar mode of connexion exists, but the fibres are not so

well defined.

The carpal extremities of the last four metacarpal bones

are bound together by three transverse fibrous bands on the

palmar, and the same on the dorsal surface, passing from one
to the other ; they are slight, and often ill-defined.

The digital extremities of these metacarpal bones are con-

nected at their palmar aspect by a flat band passing across

them, and closely connected with the head of each ; this is

called the transverse ligament.

193. The metacarpal bone of the thumb is articulated on
quite a different principle from the others ; for as it admits of

all the motions except rotation, it is connected to the trape-

zium by a capsular ligament, which passes from the rough
border bounding its articular surface to the trapezium : these
parts are lined by a synovial membrane.
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ARTICULATION OF THE PHALANGES WITH THE META-
CARPAL BONES.

194. The rounded head of each of the last four metacarpal

bones being received into the slight concavity situated in the

extremity of the first phalanx, is maintained in situ by two late-

ral ligaments, an anterior ligament, and a synovial membrane.

195. The lateral ligaments consist of dense fasciculi of

fibres, attached by one extremity to the sides of the meta-

carpal bones, by the other to the contiguous extremity of the

phalanges, the direction of the fibres being forwards and

downwards. The anterior ligaments occupy the interval be-

tween these on the palmar aspect of the joints ; they are thin

and membranous. The synovial membrane invests the sur-

faces of the heads of the bones, and is reflected on the liga-

ments which connect them.

196. The phalanges are articulated with one another, on

the same principle as that which obtains in the articulation

between their bases and the metacarpal bones; it is therefore

unnecessary to repeat what has been just stated on that subject.

197. There are some other fibrous and ligamentous struc-

tures which deserve to be noticed in this place, but not as

being connected immediately with the joints; they are rather

accessories to the tendons of the muscles. Thus along the

margins of the phalanges, on their palmar aspect, are at-

tached the vaginal ligaments, which form sheaths for the

flexor tendons, and bind them securely in their situation ;

these are thick and firm along the body of the phalanges,

but over the flexures of the joints they are thin, so as not to

impede their movements ; their inner surface is lined by a

fine membrane resembling the synovial class, which is re-

flected over the tendons, giving to each a smooth and shining

appearance.

1QH. The posterior annular ligament of the wrist is con-

tinuous with tne fascia of the fore-arm, of which it may be

considered a part. It extends from the extremity of the

radius, at its outer border, to the inner border of the ulna

and the pisiform bone, and serves to bind down the extensor

tendons.

The anterior annular ligament is a dense fasciculus of fibres,

extended across the carpus from the pisiform and unciform

R
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bones to the trapezium and scaphoides, so as to form a canal

which transmits the flexor tendons, retains them in their

situation, and modifies their direction and power of action on

the hand.

ARTICULATIONS OF THE PELVIS.

199- The os sacrum, considered as the common point of

support of the vertebral column above, the os coccygis below,

and ossa innominata on each side, is connected with each of

these in the following manner :

—

Sacro-vertebral articulation.—The base of the sacrum is

articulated with the last lumbar vertebra by means similar

to those which connect the different pairs of vertebrae through-

out the column ; 1, by an inter-vertebral substance placed

between their oval surfaces ; 2, by the continuation of the

anterior and posterior common ligaments ; 3, a ligamentum
subflavum connecting the arches of the last vertebrae with

the posterior border of the sacral canal ; 4, an inter-spinous

ligament; 5, two synovial membranes between the articu-

lating processes ; and lastly, a sacro-vertebral ligament. All

these, except the last, being similar to the connecting media

throughout the column, require no farther description in this

place.

200. The sacro-vertebral ligament extends obliquely from
the transverse process of the last lumbar vertebra downwards
to the depressed lateral surface at the base of the sacrum

;

its form is triangular, as its fibres diverge and expand to-

wards the sacro-iliac symphysis.

201. The ilio-lumbar ligament is extended horizontally be-

tween the summit of the transverse process of the last lumbar
vertebra and the posterior extremity of the crista of the ilium,

where its fibres expand somewhat, so as to give it a triangular

form. This is the only bond of union between the true verte-

brae and the os ilium.

202. The sacro-coccygean articulation is effected by, 1, an
anterior ligament, consisting of irregular fibres, placed in

front of these bones, subjacent to the rectum
; 2, by a pos-

terior ligament more strongly marked, composed of fibres

which descend upon the bones of the coccyx, from the margin
of the inferior orifice of the sacral canal, which it serves to
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close in and complete; 3, by a thin jibro-cartilage inter-

posed between the contiguous extremities of the sacrum and

coccyx.

203. The several pieces of the coccyx are connected one

to the other by a continuation of the anterior and posterior

ligaments which unite the sacrum and coccyx, and by very

thin interposed fibro-cartilages. In the adult male the union

between the sacrum and coccyx, and that between the pieces

of the latter, are usually ossific ; but in the female this change

most commonly does not occur till a very advanced period of

life, and the mobility increases during pregnancy.

204. The sacro-iKac articulation, often named the sacro-

iliac symphysis, or synchondrosis, is formed between the

rough lateral surfaces of the sacrum and ilium closely ap-

plied to one another, and connected by an irregular lamella

of a cartilaginous structure. In addition to these means of

union, the pelvic bones are connected by the following liga-

ments :

—

205. The posterior sacro-sciatic ligament, (ligam. sacro-

ischiadicum majus, Weit., Scemm.) elongated, broad, and tri-

angular, is placed at the inferior and posterior part of the

pelvis, whose lower aperture it assists materially in closing.

Its base or broader part is attached to the postero-inferior

spine of the ilium and to the side of the sacrum and coccyx ;

whilst its other extremity is fixed along the inner margin of

the tuber ischii, where it expands somewhat, and sends up-

wards and forwards along the margin of the ramus of that

bone a falciform process, which presents one surface looking

towards the perinaeal space, and the other resting on the

internal obturator muscle and pudic artery. The posterior

surface of this ligament gives origin to part of the gluteus

maximus ; the anterior is covered partly by the small sacro-

sciatic ligament.

206. The anterior, or small sacro-sciatic ligament, (lig.

sacro-ischiadicum minus, internum, Weit., Soemm.) is at-

tached by its base to the side of the sacrum and coccyx,

where its fibres are blended with those of the great ligament,

and by its apex to the spinous process of the ischium ; its

form is triangular, the direction of its fibres forwards and

outwards. The spinous process of the ischium, its tuberosity-,

r 2
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and these two ligaments, bound an oval interval, through

which pass the obturator internus muscle, and the internal

pudic vessels and nerve ; but above the border of the anterior

ligament is a large oval opening, (bounded before and above

by the margin of the ilium and ischium, and behind by the

great ligament,) which transmits the pyramidalis muscle, the

great sciatic nerve, the gluteal and ischiadic vessels and

nerves.

207. The posterior sacro-iliac ligaments consist of three

or four sets of short irregular fibres, extended between the

posterior rough portion of the surface on the side of the

sacrum and the corresponding part of the ilium. Some of

the fibres pass horizontally between the bones, others ob-

liquely : of the latter, one band, extending downwards from

the posterior superior spine of the ilium to the tubercles on

the third or fourth piece of the sacrum, is described sepa-

rately, under the name of (from its direction) the oblique, or

(from being situated superficially to the others) the posterior

sacro iliac ligament. They are all placed deeply in the

groove formed by the ilium and sacrum, and covered by the

origin of the lumbar muscles. The anterior sacro-iliac liga-

ment consists of some thin irregular fibres, placed at the

anterior aspect of the sacro-iliac symphysis, and attached to

the pelvic surfaces of the sacrum and ilium.

208. The pubic articulation (symphysis pubis) is formed
by the junction of the ossa pubis in the median line ante-

riorly. This is effected by an elongated piece of fibro-carti-

lage, interposed between their surfaces, and connected to

each. It consists of concentric lamella?, is thicker anteriorly

than posteriorly, and frequently projects beyond the level of
the bones in the latter direction. A provision is made in

this part for a slight degree of movement, which, however, is

more perceptible in the female than in the male. Each pubic
bone, properly speaking, has its own plate of fibro-cartilage.

The inner surfaces of these plates are connected by fibres

passing from one to the other at the fore part as well as at the
upper and lower border ; but at the middle and back part
they are smooth, and often lined by a slight synovial mem-
brane. The union between the bones is strengthened, 1st,

by an anterior pubic ligament, which consists of irregular
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fibres, passing obliquely across from one bone to the other,

and decussating on the anterior surface of the fibro-cartilage
;

the fibres are intermixed with those of the aponeuroses of the

external oblique muscles of the abdomen
; 2ndly, the sub-

pubic ligament (ligament urn triangulare, arcuatum,) thick and
triangular, which is placed beneath the symphysis, its sides

being attached to the rami of the pubis, its base free and
slightly concave, directed downwards and backwards to the

perinaeal space ; 3rdly, by some indistinct fibres which are

situated on the posterior surface of the articulation, and
others placed on its upper border : these may be named
from their position.

209- The obturator ligament (membrana obturans fora-

minis thyreoeidis, Scemm.) is properly a fibrous membrane,

inserted into the border of the obturator foramen, which it

closes in its entire extent, except at the upper and outer part

of its circumference, where a small oval aperture is left for

the exit of the obturator vessels. The obturator muscles are

attached to its surfaces.

THE HIP-JOINT.

210. This is a true ball and socket joint, in which the

globular head of the femur is received into the acetabulum

or cotyloid cavity. The articulating surfaces arc covered by

cartilage in the greater part of their extent. It is deficient,

however, at the bottom of the cavity, and also a little beneath

the centra] point of the head of the femur ; the latter mark-

ing the insertion of the round ligament, the former a shallow

fossa for the lodgment of the structure which has been called

the synovial gland. The connecting means in this articula-

tion are three ligaments, viz. a capsular, cotyloid, and inter-

articular ligament, together with a synovial membrane.

211. The capsular ligament, dense and firm in its texture,

represents a fibrous tube, whose direction is downwards and

outwards ; being attached by one extremity round the margin

of the cotyloid cavity, by the other to the neck of the femur.

Its superior circumference, in the greater part of its extent, is

attached to the bone, within two or three lines of the cotyloid

ligament ; but opposite the notch, where the margin of the

cavity is deficient, it is attached to the transverse ligament.
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Its inferior circumference is inserted in front into the oblique

line leading from one trochanter to the other ; but superiorly

and behind, its fibres are implanted into the neck of the bone,

within a quarter of an inch of the trochanteric fossa, and

about the same distance from the posterior intertrochanteric

line. The ligament is most dense and firm towards the supe-

rior and anterior part of the articulation ;
inferiorly, its fibres

are comparatively thin. A firm fasciculus of fibres extends

obliquely downwards in front of the joint intimately con-

nected with the capsule, being calculated to strengthen it,

hence it is called its " accessory" ligament ; but as one extre-

mity of it is attached to the anterior inferior spinous process

of the ilium, and the other to the anterior trochanteric line, it

may be called the ilio-femoral ligament.

212. The cotyloid ligament is a fibrocartilaginous ring-

placed round the cavity, and serving the purpose of increas-

ing its depth, and completing its border, where it is deficient.

The broader part or base of this structure is attached to the

bone, its thin edge is free, and both its surfaces are covered

by the synovial membrane, the external being in contact with

the capsular ligament, the internal with the head of the fe-

mur. Its fibres are not continued all round ; thev rather pass

obliquely from without inwards, over the margin of the ca-

vity, one extremity being attached to the outer, the other to

its inner surface. At the cotyloid notch these fibres are con-

tinued from side to side, crossing one another, so as to render

the circumference complete. Some additional fibres are su-

peradded in this part, from which circumstance, as well as its

being stretched across from one margin of the notch to the

other, it is usually named the transverse ligament. Subja-
cent to the transverse portion, an interval is left for the

admission of the articular vessels.

213. The inter-articular ligament is not unfrequently call-

ed the "round" ligament (ligamentum teres capitis femoris,

Weit. Soemm). It is a thick dense fasciculus of fibres, im-
planted by one extremity, which is round, into the fossa in

the head of the femur ; by the other, where it is broad, flat,

and bifid, into the margins of the cotyloid notch, where its

fibres become blended with those of the transverse ligament.
214. The synovial membrane lines the contiguous surfaces
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of all the parts which enter into the composition of the arti-

culation, giving them a smooth and shining appearance.

From the margin of the articular surface of the femur, it

may be traced along the neck of that bone as far as the in-

sertion of the capsular ligament, the inner surface of which

it lines as far as its superior attachment. There it turns in-

wards over the cotyloid ligament, and dips into the cavity,

lining its entire extent, and finally guided as it were by the

inter-articular ligament (which it invests by a funnel-shaped

process), it reaches the head of the femur, and invests it as

far as the border of its cartilage, whence we proceeded in

tracing its reflections.

THE KNEE-JOINT.

215. This is a ginglymus, or hinge-joint, formed by the

condyles of the femur above, the head of the tibia below,

and the patella in front, the contiguous surfaces of each

being tipped with cartilage, and invested by a common sy-

novial membrane. The following ligaments enter into the

composition of the articulation : the ligamentum patellae, the

external and internal lateral, a posterior, a transverse, and

two crucial ligaments ; besides these may be enumerated two

semi-lunar fibro-cartilages, and some folds of the synovial

membrane, which have received names, viz. the ligamenta

alaria and mucosum; but the term ligament cannot with pro-

priety be applied to any other than fibrous structures which

connect parts together.

216. The ligamentum patellae, is a flat strong band of ten-

dinous fibres, which connects the patella with the anterior

tuberosity of the tibia. Its superior extremity is attached

to the apex of the patella, and to a depression on its poste-

rior surface ; its superficial fibres pass upwards on the ante-

rior aspect of the bone, and become continuous with those of

the tendon of the rectus femoris ; the inferior extremity is a

little expanded ; towards the middle its borders are slightly

tucked in. The anterior surface of this ligament is subcuta-

neous in its whole extent ; the posterior rests on the synovial

membrane of the knee-joint, from which it is separated by

some adipose substance, as it is inferiorly from the head of

the tibia by a synovial bursa.
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217. The internal lateral ligament, broad and flat, con-

nects the tuberosity of the internal condyle of the femur with

the inner surface of the head of the tibia. It becomes broad

inferiorly, where it is covered by the tendons of the sartorius,

gracilis, and semi- tendinosus muscles; internally it rests on

the synovial membrane, and is attached to the internal semi-

lunar cartilage.

218. The external lateral ligament is a rounded cord-like

fasciculus of fibres, which passes from the tuberosity of the

external condyle of the femur, to the head of the fibula ;

its direction is almost vertical ; it is placed nearer the poste-

rior than the anterior surface of the joint ; its internal sur-

face corresponds with the synovial membrane and the external

articular arteries, the external being covered by the tendon

of the biceps flexor cruris, and the expanded fascia of the

extensor muscles. Posterior to this, but parallel with it,

another ligament is placed, connecting the same points of

the femur and fibula; it is called the short external lateral

ligament.

219- The posterior ligament (ligamentum posticum Wins-
lowi), broad and expanded, is a flat plane of fibres, stretched

obliquely behind the articulation, from the internal tubero-

sity of the tibia to the external condj'le of the femur. The
direction of the greater part of its fibres is from below up-
wards and outwards, running diagonally across the joint,

being evidently continuous with the tendon of the semi-mem-
branosus muscle, of which they may be regarded as a pro-
longation. This ligament, however, cannot be considered as

formed solely by a reflection of the tendon of the semi-mem-
branosus, or merely as the third insertion of that muscle ; for

several transverse and perpendicular fibres are observed in it,

distinct from those of the reflected tendon. A number of
apertures may be observed between its fibres, which transmit
the posterior articular vessels.

220. The crucial or oblique ligaments (ligamenta cruciata)

are placed at the posterior part of the joint, external to the
synovial membrane, but partially invested by it. As the
name imports, their direction is oblique, so that they cross
or decussate somewhat like the lines of the letter X ; the pos-
terior one, however, approaches more nearly a perpendicular
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direction : of these one is anterior, the other posterior. The
anterior is fixed by its lower extremity to a pit, situated be-

fore the spine of the tibia, where it is connected with the an-

terior cornu of the internal semi-lunar cartilage ; its upper

extremity is inserted into the inner side of the external con-

dyle of the femur ; hence its direction is upwards, backwards,

and outwards. The posterior ligament is attached inferiorly

to the pit behind the spine of the tibia (where it is inti-

mately connected with the posterior cornu of the external

semi-lunar cartilage), and superiorly, to the side of the inner

condyle ; its fibres being directed upwards and a little for-

wards. Its interior surface is in contact with the last-men-

tioned ligament, and the posterior with the ligamentum pos-

ticum. Both are thus implanted into the fossa between the

condyles.

221. The semi-lunar cartilages are two crescent-shaped

lamellae of the fibro-cartilage, placed on the articulating sur-

faces of the head of the tibia, interposed between them and

the condyles of the femur. The outer border of each is

thick and convex, the inner thin and concave, leaving the

central part of the superior surface of the tibia uncovered.

The internal one, elongated from before backwards, is nearly

of a semi-circular form, its anterior cornu is connected with

the anterior crucial ligament, and is inserted into the pit be-

fore the spine of the tibia ; the posterior is attached behind

the spine, and is in relation with the posterior crucial liga-

ment ; its thick border is connected with the internal lateral

ligament, the thin one is free and unattached.

The external semi lunar cartilage forms nearly a complete

circle ; its two cornua, fixed one before, the other behind the

spine of the tibia, are so close at their insertion, that they

may be said to be interposed between the insertions of the

internal semi-lunar cartilage. Its external border is con-

nected behind with the tendon of the popliteus muscle, and

in the middle with the external lateral ligament. Towards

the front of the joint the convex borders of the inter-articu-

lar cartilages are connected by a slight transverse band

(transverse ligament). Their superior surface is concave,

and in apposition with the condyles of the femur, the infe-

rior plane rests on the head of the tibia ; both surfaces are
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invested in nearly their entire extent by the synovial mem-

brane.

222. The synovial membrane, like all similar structures, forms a

shut sac, whose surface is continuous throughout its entire extent,

and as it lines the contiguous surfaces of all the parts entering into

the composition of the knee-joint, it must necessarily present

rather a complex arrangement. This complexity is increased by

the existence of a small funnel-shaped fold (improperly named

ligamentum mucosum), which is stretched across the joint from the

lower border of the patella to the margin of the fossa, between the

condyles of the femur. In order to exhibit the arrangement of the

membrane, the joint should be laid open by a vertical incision carried

along the inner margin of the patella and its ligament, leaving the

ligamentum mucosum untouched. A lateral view of the joint being

thus obtained, all the parts remaining in their natural position, it

will be observed that the synovial sac is intersected and in a man-

ner divided into two parts by a transverse, funnel-shaped process

{ligamentum mucosum) ; the superior one, elongated and pyramidal,

projects by its summit more than an inch above the patella, its

base corresponding with the breadth of the process just named.

The inferior division of the membrane is quadrilateral, one side

being made up of the lower border of the same process, and the

smooth surface of the femur with which it is continuous ; another

by the articulating surface of the tibia
; posteriorly it corresponds

with the posterior crucial ligament, and anteriorly with the part of

the membrane reflected on the ligamentum patellae.

If we commence at the superior border of the patella to trace

the reflections of the membrane, we find that it descends, lining

its articulating surface; below its inferior border it corresponds

with the ligamentum patellae, from which it is separated .by a con-

siderable quantity of adipose matter ; on reaching the margin of
the tibia, it is reflected over its articulating surfaces, and also on
both aspects of the semi-lunar cartilages, giving them a smooth
investment ; round the crucial ligaments also it forms partial in-

vestments, enclosing them as far as their attachments to the femur.
The membrane will thus be found to be guided to the articulating

surface of that bone at several points, viz. by the two crucial liga-

ments, by the funnel-shaped process, and by the external margin
of the semi-lunar cartilages

; from these points it expands over the
condyles, and after ascending for some way in front of the femur
(forming a cul-de-sac between it and the tendon of the extensor
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muscles), it passes downw ards to the margin of the patella, from

which we proceeded to trace its reflections. At the sides of the

patella the membrane forms two slight folds which are named
" alar

1
' ligaments (ligamenta alaria).

In the enumeration of the ligaments of the knee-joint, no
mention has been here made of a fibrous capsule, as an in-

vestment distinct from the other fibrous structures of the

joint. It is not usually described in anatomical demonstra-

tions, and no notice of it occurs in the works of Meckel,

Portal, Cloquet, or B. Cooper. A capsular ligament is, how-
ever, attributed to this articulation by Soemmering, Weit-

brecht, and Fyfe. The capsular ligament or membrane
(membrana capsularis articuli genu) is said to arise in front

from the whole circumference of the articulating extremity

of the femur, at some distance from its cartilaginous coating,

and behind from the border of the inter- condyloid fossa, from
ml *

which it descends, to be inserted into the rough border which

surrounds the head of the tibia. The membrane is also in-

serted into the margins of the patella and its superior and

inferior ligamentous connexions, so that this bone forms part

of the capsule of the joint. " It is very thin, but is strength-

ened by the fascia of the limb, and the surrounding aponeu-

rotic structures.""

These are pretty nearly the words employed by Fyfe ; the

last clause approaches somewhat to a correct expression of

the fact. The fascia lata is prolonged from the lower part of

the thigh to the head of the tibia, and extends backwards

upon the condyles, and forwards to the margins of the patella

and its ligament ; thus forming an exterior investment for

the joint and its synovial membrane. The ligamentum pos-

ticum supplies its place at the back of the articulation.

PERONEOTIBIAL ARTICULATION.

223. The superior and inferior extremities of the tibia and

fibula are connected by ligaments and synovial membranes,

and the shafts of these bones are moreover maintained in

relation by an inter-osseous ligament.

The contiguous extremities of the bones present superiorly
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two flat oval surfaces covered with cartilage, which are closely

applied to one another, and retained in situ, 1, by an anterior

ligament, which is a broad flat band of fibres, passing ob-

liquely upwards and inwards, from the head of the fibula

to the internal tuberosity of the tibia; it is covered and

strengthened by the tendon of the biceps flexor cruris

;

2, by a posterior ligament similarly disposed behind the

articulation, but stronger and thicker ; 3, by a synovial

membrane, which lines the articulating surfaces of the bones

and ligaments.

2 -24. The inter-osseous ligament, which connects the bodies

of the tibia and fibula, flat and membranous, is composed of

a series of parallel fibres, extending obliquely between the

external angle of the tibia, and the ridge on the adjacent

surface of the fibula. Most of the fibres run outwards and

downwards, others cross them, and the membrane they com-

pose is broader above than below, and presents in the for-

mer situation an elongated opening for the transmission

of the anterior tibial vessels, and inferiorly a smaller aper-

ture for the passage of the anterior branch of the fibular

artery.

225. The inferior extremities of the tibia and fibula pre-

sent two articulating surfaces, of which that of the former is

concave, and receives the latter, which is convex, both being

for a little way covered with cartilage ; these are connected

by four ligaments and a synovial membrane.

1. The anterior ligament is a flat band of fibres, extended
obliquely between the heads of the bones, the direction of its

fibres being downwards from the tibia to the fibula.

2. The posterior ligament, somewhat triangular, is simi-

larly disposed behind the articulation ; its external surface is

covered by the peronei muscles.

3. The transverse ligament, longer but narrower than the
former, with which its fibres are closely connected, extends
from the head of the fibula to that of the tibia ; it forms the
posterior boundary of the ankle-joint.

4. The inferior inter-osseous ligament consists of some short
dense fibres, which connect the heads of the bones, as the
great inter-osseous ligament does their bodies ; it cannot be
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seen until the anterior and posterior ligaments are removed,

and the bones in some degree separated.

THE ANKLE-JOINT.

226. This articulation consists of the inferior extremities of

the tibia and fibula, united so as to form an arch, into which

the superior convex surface of the astragalus is received.

Their contiguous surfaces are covered with cartilage, lined

by a synovial membrane, and retained in contact by the

following ligaments. The internal lateral ligament (liga-

mentum deltoides) is a broad flat fasciculus of fibres, one

extremity of which is attached to the inferior border of the

internal malleolus, the other to the inner side of the astra-

galus and os calcis. It is broader below than above ; its

cutaneous surface is covered by the tendon of the tibialis

posticus muscle ; the articular one is lined by the synovial

membrane.

The external lateral ligament consists of three distinct

fasciculi of fibres, separated by intervals, and disposed in

different directions. 1. The central one (ligamentum fibula

medium) descends perpendicularly from the extremity of the

fibula, and is inserted into the middle of the external surface

of the os calcis. 2. The anterior fasciculus {ligamentum fibula

anterius) passes obliquely forwards from the inferior extremity

of the fibula, to the anterior border of the articular surface of

the astragalus ; it is the shortest of the three. 3. The pos-

terior (ligamentumJibula posterius), the strongest of the three

ligaments, passes obliquely backwards from the extremity of

the fibula, towards the posterior surface of the astragalus,

where it is inserted into the border of the groove for the

tendon of the flexor longus pollicis.

227. At the anterior aspect of the joint is a broad thin

membranous band, composed of irregular fibres, extended

obliquely from the border of the articulating surface of the

tibia to the margin of the pulley-like surface of the astragalus.

This is usually called the tibio-tarsal ligament ; it is covered

by the tendons of the extensor muscles.

228. The synovial membrane, after having invested the

articulating surface of the astragalus, is reflected upwards at
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each side upon the lateral ligaments, and at the anterior and

posterior part of the joint, upon the corresponding fibrous

structures, so as to reach the articulating surfaces of the tibia

and fibula by several points at once. These it lines in their

entire extent, and also sends upwards between the bones a

process which reaches as far as the inferior inter-osseous liga-

ment ; so that the inferior articulation between these bones

may be said to form part of the ankle-joint, as both are lined

by the same synovial membrane.

ARTICULATIONS OF THE FOOT.

229- The foot is constructed on the principle of an arch,

being concave inferiorly, where it rests on the ground, and

convex superiorly, where it receives the weight of the body,

transmitted to it by the bones of the leg. The posterior

extremity, or heel, is narrow, thick, and rounded ; the ante-

rior, flat, thin, and expanded, being composed of the digital

phalanges. The internal border, longer than the external,

thick, and nearly straight, is composed of the inner border of

the calcaneum, the scaphoid, first cuneiform, and first meta-

tarsal and digital bones of the great toe : the external, shorter

and thinner, consists of the calcaneum, the cuboid, the fifth

metatarsal, and corresponding digital bones.

The foot being divided into the tarsus, metatarsus, and
phalanges, its different parts are respectively bound together

by ligaments, and all are united so as to form a whole.

The seven bones of which the tarsus consists may be divided

into two sets, theos calcis and astragalus forming the first, the

scaphoid, cuboid, and three cuneiform bones, the second.

Articulation of the astragalus with the calcaneum.

230. The astragalus is connected to the calcaneum by three

ligaments, the chief of which is situated between the bones,

and unites them somewhat after the manner that bivalve

shells are connected by their muscle. This is termed the

inter-osseous ligament ; its breadth from side to side is more
than an inch ; the fibres of which it is composed pass perpen-
dicularly between the bones, one extremity being fixed to the
groove between the articulating surfaces of the calcaneum, the
other to a corresponding depression in the astragalus. The
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posterior ligament connects the posterior border of the astra-

galus with the upper surface of the calcaneum ; its fibres are

oblique, its length and breadth not more than three or four

lines. The external ligament is a slight fasciculus which de-

scends perpendicularly from the under surface of the astraga-

lus to the external side of the calcaneum ; its direction is

parallel with the external lateral ligament of the ankle-joint.

It may be farther observed, that as the astragalus is wedged

in between the malleoli, and as the lateral ligaments pass

downwards from these to the os calcis, they must contribute

somewhat to retain the astragalus in its proper position with

regard to the latter bone.

Articulation of the calcaneum with the scaphoid bone.

231. This is effected by means of two ligaments, their sur-

faces not being in contact. Of these ligaments, the inferior

one (ligamenturn calcaneo-scaphoideum inferius, Meckel), much

the largest, passes forwards and inwards from the extremity of

the calcaneum to the inferior surface of the scaphoid bone ; its

fibres are flat and horizontal, and in contact inferiorly with

the tendon of the tibialis posticus muscle; superiorly they

form part of the fossa which receives the head of the astra-

galus. The external ligament (lig. calcaneo-scaphoideum

externum) forms the external boundary of the cavity just

mentioned; its fibres, very short, are directed from behind

forwards between the contiguous extremities of the bones.

Articulation of the astragalus with the scaphoid bone.

232. The astragalus forms with the scaphoid bone a ball

and socket joint. The anterior articulating surface of the cal-

caneum, and the inferior calcaneo-scaphoid ligament, also may

be said to enter into this articulation, as all the parts here

mentioned are lined by a common synovial membrane. On

the dorsum of the foot the astragalus is retained in its situa-

tion by the ligamentum astragalo-scaphoideum, a broad band

of fibres extending obliquely forwards from the anterior ex-

tremity of the astragalus to the superior surface of the scaphoid

bone. It is covered by the extensor tendons. The necessity

for an inferior ligament between these bones is removed by

the existence of the calcaneo-scaphoid ligament. The synovial
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membrane lines the concave surface of the scaphoid bone, the

calcaneo-scaphoid ligament, and the elongated articulating

surface of the calcaneum; from these it is reflected to the

under surface of the astragalus and its scaphoid ligament,

and so to the bone of that name from which we began to

trace it.

Articulation of the calcaneum with the cuboid bone.

233. The connexion between these bones is maintained by

three ligaments and a synovial membrane. The superior

calcaneo cuboid ligament is a broad flat band of fibres, which

connects the anterior and superior surface of the calcaneum

with the adjacent part of the cuboid bone. The inferior

ligament consists of two distinct fasciculi of fibres, differing

in form and attachments, of which one is superficial, the other

deep-seated. The superficial one, called the long plantar

ligament (ligamentum longum plantae), is the longest of the

tarsal ligaments. Its fibres, attached posteriorly to the infe-

rior surface of the calcaneum, pass horizontally forwards,

and become intimately connected with the rough tuberosity

on the under surface of the cuboid bone ; the greater num-
ber of them are continued forwards, and terminate at the

base of the third and fourth metatarsal bones. The deep-

seated calcaneo-cuboid ligament lies close to the bones, being

separated from the former by some cellular tissue ; its breadth

is considerable, its length scarcely an inch, one extremity

being attached to the calcaneum before the long ligament,

the other (somewhat expanded) to the under surface of the

cuboid bone. A synovial membrane lines the contiguous sur-

faces of the two bones, and is necessarily reflected upon the

articular aspects of the superior calcaneo-cuboid ligament

and the deep-seated ligament just noticed.

Articulations between the second set or range of tarsal bones.

234. The second range of the tarsal bones, viz. the scaphoid,

cuboid, and three cuneiform, are connected together in the
following manner, so as to form separate articulations between
each pair of them.

1. The scaphoid and cuboid bones, when in contact, which
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is not always the case, present two small articulating sur-

faces, at their edges covered with cartilage, and lined by a

synovial membrane. They are connected by a dorsal liga-

ment, composed of short thin fibres, extended obliquely be-

tween the two bones ; and a plantar, situated in the sole of

the foot, and composed of transverse fibres.

2. The cuboid and the external cuneiform bone are connected

by a dorsal ligament, which is a thin fasciculus of fibres ex-

tended between them, and a plantar ligament, whose fibres

are transverse.

3. The scaphoid and the cuneiform bones are held together

by dorsal and plantar ligaments. It will be recollected that

the scaphoid bone articulates with the three cuneiform, by

the smooth faces on its anterior surface. The dorsal liga-

ments, three in number, pass from the superior surface of the

scaphoid to the first, second, and third cuneiform bones, into

which they are inserted. The plantar ligaments are similarly

disposed on the under surface of the bones, but not so strongly

marked.

4. The three cuneiform bones are connected by two dorsal

and two plantar ligaments extended transversely from side to

side ; the internal one is broader and stronger than the other.

The contiguous flat surfaces of the bones are lined by syno-

vial membranes.

Articulation of the tarsus and meta-tarsus.

235. The four anterior bones of the tarsus, viz. the three

cuneiform and the cuboid, articulate with the meta-tarsus.

The first and third cuneiform bones project beyond the others :

so that the anterior extremity of the tarsus is very irregular.

The first meta-tarsal bone articulates with the internal cunei-

form ; the second is wedged in between the first and third

cuneiform ; the third meta-tarsal bone articulates with the

extremity of the corresponding cuneiform, and the two last

with the cuboid bone. The articular surfaces of the bones

are lined by synovial membranes, and they are held in con-

tact by dorsal and plantar ligaments. These are flat, thin

bands of parallel fibres, which pass from behind forwards,

connecting the contiguous extremities of the bones just men-

tioned. Thus the first meta-tarsal bone receives a broad thin

s
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band from the corresponding cuneiform bone ; the second re-

ceives three, which converge to its upper surface, one passing

from each cuneiform bone ; the third has one from the third

bone of that name: and, finally, the two last are bound by a

broad fasciculus to the cuboid bone. The plantar set is simi-

larly disposed, the first and second are more strongly marked

than the corresponding ligaments on the dorsal surface.

Articulations of the meta-tarsal bones with one another.

236. The five cylindrical bones which form the meta-tarsus

are connected by ligaments, so as to form an integrant part

of the foot. At their posterior or tarsal extremity, two sets

of ligaments are situated, one on the dorsal, the other on the

plantar surface. These consist of three short thin bands of

fibres, which pass transversely across the contiguous extremi-

ties of the four last meta-tarsal bones ; the plantar set is simi-

larly disposed ; but no such connexion exists between the

first and second bones. At the anterior, or digital extremity,

the five bones are connected by a transverse ligament, which

is a flat thin band of fibres, passing across from the extre-

mity of one bone to the other ; it is situated on the plantar

surface of the meta-tarsus.

Articulations of the meta-tarsal bones with the digital

phalanges.

237. The anterior extremities of the meta-tarsal bones are

connected with those of the phalanges by two lateral liga-

ments, an inferior ligament, and a synovial membrane, similar

in every respect to those of the hand (Sect. 193, 194).

The articulations of the phalanges with one another are

also constructed on the same principle as those of the superior

extremity. In each, the bones are held in contact by two
lateral ligaments, and an anterior ligament which is thin and
membranous ; the surfaces being lined by a synovial mem-
brane.



MUSCLES— EPICRANIAL REGION.

CHAPTER IV.

OF THE MUSCLES.

238. The muscles are divisible into a number of groups,

which occupy different regions of the body, and combine in

various ways for the performance of its actions. We shall

m the first place name the individual muscles included in

each group, then indicate the method of dissecting or ex-

posing them to view ; the detailed description of each shall

follow, and the rationale of their actions conclude the section.

EPICRANIAL REGION.

239- On the roof of the skull we find but one muscle, viz.

the occipito-frontalis.

Dissection.— The greatest care must be taken in making the

first incisions to expose this muscle, particularly along the vertex

;

for the peri-cranium or tegument is very thick, and at the same

time firmly adherent to the thin aponeurosis of the muscle, which

is by almost every beginner detached with the tegument : this is

the more likely to happen, as the aponeurosis is lifted up from the

bone in the effort made to render the tegument tense. The better

plan, therefore, is, to commence the dissection in such a way as to

expose the fleshy fibres of the muscle ; and then, taking these as a

guide, to elevate the tegument from before and from behind up-

Note.— When proceeding with the dissection of a body, the examination of its

upper and lower half is, for obvious reasons, carried on at the same time by dif-

ferent persons. Begin the dissection of the upper half with the epicranial re-

gion (sect. 239), then take the auricular ; observe the temporal fascia and mus-

cle, then, without delay, open the skull, as the brain speedily decomposes, and

proceed with the examination of its membranes, vessels, and internal structure

(see Brain, dissection of). When this is concluded, let the dissection of the

different groups of muscles in the face, orbit, and neck, be continued in the

order here set down. Do not pass over or neglect the brief directions given for

the examination of each region.

Those to whom the lower half of the body is allotted should commence with the

abdominal muscles. These are confessedly of great, importance ; but still no

time should be lost in inspecting them, as it is necessary, as soon as it can be

effected, to proceed to the abdominal viscera. The perineal muscles should in

the next place engage attention, as they too become, in a short time, pale and

c 9
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wards to the vertex from off the aponeurosis. Place a high block

under the back of the neck so as to raise the head nearly into the

vertical position— or if the subject be turned prone, place the

block under the chin. Make an incision across the forehead,

about an inch above the upper margin of the orbit, and extending

from the middle line outwards to the temple. Then a second in-

cision may be carried from the inner termination of the one just

indicated, upwards, over the middle of the forehead to the vertex

;

raise the skin at the angle formed by the junction of these inci-

sions, and cautiously dissect it upwards and outwards, which will

expose the fleshy fibres of the frontal part of the muscle. Having

proceeded so far at the fore-part, make a transverse incision from

the occipital protuberance to the root of the mastoid process, a

little above, but parallel with the superior curved line of the occi-

pital bone. Another incision may be drawn at right angles with

this from the occipital protuberance upwards to the vertex ; and

from the angle of union of these incisions begin and continue the

dissection, raising the skin from the occipital part of the muscle,

and so proceeding from the fleshy fibres upwards to the crown of

the head. In conducting this dissection, the superficial filaments

of the supra-orbital nerves will be seen in front, the temporal

branches of the portio dura at the sides, and the ascending branches

of the posterior divisions of the cervical nerves behind ; also the

branches of the temporal and occipital arteries. When it is not

deemed necessary to retain the large flap of tegument thus dis-

sected off, and reflected down over the ear and side of the neck, it

can be readily detached by an incision carried from the outer

angle of the orbit backwards to the mastoid process.

flaccid. Then take the muscles of the lower extremity in the order in which
they are here placed.

If a student in his first essay at dissection has proceeded in this way, I would sug-

gest to him to begin the second (its upper half) with the muscles of the back,
which are usually left untouched till they are unfit for any purpose. As to the

lower half, let that commence, for the like reason, with the gluteal and posterior

femoral regions.

The remarks on the actions of muscles had better be passed over by junior students,

until they become accurately acquainted with their points of attachment,— their

form and their lines of direction with regard to the axes of the bones. A perusal
of them will then serve the purpose of a repetition, and suggest a strong motive
to make another and a more careful dissection than could be expected in a first

attempt. In doing this it will not suffice merely to trace the outline of each
muscle

;
its points of attachment sbould be exactly defined by carefully removing

the cellular tissue and every extraneous substance which obscures them. (See the
Table of Muscles, in the order of Dissection, at the end of this chapter.)
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240. m. Occipito-frontalh (epi-cranius) is a flat, thin,

digastric muscle, extended from the occiput to the forehead

(from which circumstance its name is derived), and placed

immediately beneath the cranial integument, to which it

closely adheres, at the same time that it rests upon the arch

of the skull over which it slides. It consists of two broad

but short fleshy bellies, united by an intervening aponeurosis.

The posterior fleshy portion is attached to the external two-

thirds of the superior curved line of the occipital bone, and

to the mastoid portion of the temporal bone. The fleshy

fibres, which are about an inch and a half in length, proceed

forwards and upwards, and soon terminate by becoming con-

tinuous with the aponeurosis. The aponeurosis consists, for

the most part, of longitudinal fibres, which form a plane cor-

responding with the roof of the skull, over which it slides,

and ends by giving attachment to the anterior fleshy part of

the muscle. The fleshy fibres, of which the frontal portion

is composed, extend downwards and forwards on the frontal

bone ; they are longer than those of the occipital part ; their

upper margin, being their junction with the aponeurosis, pre-

sents a curved line, which is a little below the coronal suture;

the inner fibres, corresponding with the median line, descend

vertically, and become continuous with the pyramidalis nasi

;

the middle fibres, longer than the others, terminate by becom-

ing blended with the orbicularis and corrugator supercilii ;

and the external fibres curve inwards somewhat, and become

blended with those of the orbicularis palpebrarum over the

external angular process. The posterior attachment of the

muscle lies immediately above the attachment of the trape-

zius, splenius capitis, and sterno-mastoid, to the superior

curved line of the occipital bone ; the anterior correspond:-,

with the superior margin of the orbit. The external border

of the aponeurosis presents an arched margin, which overlaps

that of the temporal muscle; but over the roof of the skull,

the aponeurotic expansions from the two muscles of opposite

sides are united, so as to form a continuous lamella.

Some anatomists consider this to be a four-headed muscle,

having two fleshy portions behind, one on each side of the

median line, and two similarly disposed in front, all connect-

ed by a single layer of aponeurosis, which rests on the era-
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nium, and is therefrom named galea capitis. Others view it

in a different way, the fleshy parts being taken as separate

muscles, and named from their position, the anterior one

being the " frontal" muscle, the posterior the " occipital."

At an early period of the developement there is a digastric

muscle at each side of the median line, composed of a fleshy

part before and behind, joined by an intervening aponeurosis,

and so we have here described it. But when the union along

the vertex is completed, the aponeuroses become joined, no

trace of their original separation remaining.

Actions.— These two muscles having one broad common apo-

neurosis, act together : their first effect is to draw up the eye-

brows, the next to throw the skin of the forehead into transverse

folds or wrinkles. Some persons possess the power of moving the

hairy scalp backwards and forwards, by bringing the occipital and

frontal parts of the muscle alternately into action.

MUSCLES OF THE FACE.

241. The muscles of the face are easily and conveniently

arranged in groups, each occupying what may be called a

region. The circumference of the orbit with the eye-brow

and eye-lids forms the palpebral region ; the side of the nose

— the nasal; the cheek, or side face— the superior maxil-

lary ; the circumference of the mouth, and the space between

the jaws— the inter-maxillary; that corresponding with the

lower jaw— inferior maxillary. The interior of the orbit

forms a separate region— the orbital ; so does the space

round the ear — the auricular ; that of the temple and side

of the jaw, the temporo-maxillary
; finally, the region of the

pterygo-maxillary fossa. To expose the muscles of the front

and side of the face, proceed as follows :
—

The dissection of the face may be commenced by making an in-

cision from the vertex along the middle line of the fore-head and
nose, taking care that it barely divides the skin. From this, two
lines may be drawn outwards, one over the eye-brow to the side

of the head, the other over the zygoma to the ear. The interval

intercepted between these two parallel lines may be intersected,

midway between the ear and orbit, by a perpendicular line drawn
from one to the other. A square (palpebral region) is thus marked
out over the orbicularis muscle, the skin of which should be care-

fully reflected from its borders and angles. The dissection is con-
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tinued from its outer and upper border or circumference, the point

of the scalpel being made to trace the course of the curved fibres

of the muscle as far as the margin of the eye-lids. The external

flap may then be reflected back over the ear, so as to expose the

temporal fascia, artery, &c. The skin, in the next place, is to be
carefully raised and dissected off the frontal muscle, from below
upwards over the forehead as far as the vertex.

The fibres of the orbicularis, after being carefully examined, par-

ticularly at the inner border of the orbit, may now be divided

along the eye-brow, so as to expose the corrugator supercilii ; and
if the lower border of the orbicularis be raised, it will expose the

origin of the elevator of the lip, which will afford a guide to the

dissection of that muscle, as well as of the common elevator of the

lip and nose, down to their termination (nasal region). The trans-

versalis nasi is partly concealed by the latter, but it emerges from

under its inner border as it advances upon the side of the nose.

In order to expose the muscles and vessels of the lower part of

the face, an incision may be made from the most prominent point

of the cheek downwards to the margin of the jaw, from which the

skin may be reflected backwards off the masseter muscle and

parotid gland, taking care not to injure the duct of the latter, or

the nerves and artery which accompany it; but the other flap of

skin is to be carried obliquely inwards to the lip, in the direction

of the zygomaticus. By this measure, the last-named muscle, and

the levator anguli oris, and also the facial artery, will be exposed

;

and by removing some adipose substance, the buccinator will be

brought into view (inter-maxillary region). By turning aside the

elevator of the lip, the second branch of the fifth nerve and the

infra-orbital artery will be seen emerging from the foramen of that

name.

PALPEBRAL REGION.

24>2. We have here four muscles, intended to act on the

eye-lids, two being placed outside the orbit ; viz. orbicularis

palpebrarum and corrugator supercilii ; and two within it,

viz. levator palpebral and tensor tarsi.

243. m. Orbicularis palpebrarum (naso-palpebralis,) is situ-

ated at the base of the orbit, forming a thin flat plane of

elliptic fibres, which is placed immediately under the skin of

the eye-lids, resting on the eye-brow above, and spreading out-

wards somewhat on the temple, and downwards on the cheek.

It is superficial in its entire extent, and closely adherent to
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the skin. The only points of fixed attachment (to bone)

which its fleshy fibres possess are at the inner margin of the

orbit
;
they are free in the rest of their extent, except along

the eye-brow, where they are blended with the occipito-fron-

talis and corrngator supercilii. The fibres of the muscle form

an ellipsis, whose great axis extends horizontally across the

orbit from its inner angle to the temple, and corresponds

with the fissure between the eye-lids. At the inner commis-

sure of the eye-lids is a small tendon (leitdo palpebrarum),

which is often obscured by the fibres of the muscle, but is

rendered apparent by drawing the lids outwards : this tendon

is about two lines in length, and one in breadth ; it is at-

tached to the anterior margin of the lachrymal groove, from

which it runs horizontally outwards to the inner commissure

of the eye-lids, where it divides into two thin fibrous lamellae,

which diverge as they pass outwards in the substance of the

eye-lids, and terminate in the tarsal cartilages. One surface

of the tendon is subcutaneous, the other crosses the lachry-

mal sac a little above its centre, and from it a thin but firm

fascia is given off, which spreads over the lachrymal sac,

and adheres to the margins of the groove which lodges it.

The muscular fibres are attached, 1st, to the upper margin

and anterior surface of the tendon just described ; 2nd, to the

surface of the nasal process of the superior maxilla, near the

anterior margin of the lachrymal groove; 3rd, to the nasal

process of the frontal bone. The fibres of the orbicularis

muscle thus arising arch upwards and outwards in the direc-

tion of the eye-brow and upper lid, and thence descend over

the external angle of the orbit, returning to the points above

stated. The external or orbital part of the muscle consists

of distinct and well-marked fibres, whilst those of the tarsal

or inner part are pale and thin ; but all describe concentric

curves, the centre of which bounds the aperture of the eye-

lids. The anterior surface of the muscle is subcutaneous in

its entire extent ; the posterior rests upon the lower border of

the frontal muscle and the corrugator, with both of which it

is intimately connected ; farther down it rests upon the upper
eye-lid and the tarsal cartilage. The lower segment of the
muscle rests on the origin of the elevator of the upper lip,

and on the zygomatic muscles ; and internally, on part of the
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common elevator of the lip and nose, and the laehryinal sac ;

also externally for a little way on the temporal fascia. The
fibres of the orbicularis are thin and pale where they cor-

respond with the eye-lids ; they are also less curved ; but

those which rest on the cheek and margin of the orbit are

well developed, and describe considerable curves, the conca-

vities of all being- directed towards the fissure of the eye-

lids.

244. m. Corrugator supercilii (fronto-superciliaris)is a small

pyramidal muscle, placed in the eye-brow, whose direction it

takes, being altogether concealed by the orbicularis palpe-

brarum and occipito-frontalis. It arises from the inner ex-

tremity of the superciliary ridge of the frontal bone, from

which its fibres proceed outwards and a little upwards, and

end at the middle of the orbital arch, by becoming blended

with those of the orbicularis and occipito-frontalis lying

between them and the bone. Its anterior surface is covered

by the muscles just named; the posterior rests upon the

frontal bone and crosses the frontal branch of the ophthalmic

nerve and the accompanying artery as they emerge from the

orbit; its inner extremity is somewhat thicker than the exter-

nal one, which gradually narrows to a point.

245. ///. Levator palpebral (orbito-palpebralis) is concealed,

in the greater part of its extent, within the orbit ; it arises

above and before the margin of the optic foramen, from which

it passes forwards and outwards, mounting over the globe of

the eye, and separated from the roof of the orbit only by the

frontal nerve. It is very narrow and tendinous at its origin ;

it soon becomes fleshy and widens ; finally it ends in a broad

fibrous expansion, which curves downwards in the substance

of the upper eye-lid, to be inserted into the margin of the

tarsal cartilage.

246. m. Tensor tarsi is a very thin, small muscle, placed

at the inner side of the orbit, its outer surface resting against

the lachrymal sac and the commissure of the eye-lids, the

inner being in contact with the conjunctiva; its fibres arise

from the posterior margin of the lachrymal bone, and as they

pass forwards they divide into two narrow processes, which

diverge and become attached to the tarsal cartilages near the

puncta laehrymalia.
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Actions.—The corrugator muscle being fixed by its inner extre-

mity, draws the eye-brow and eye-lid inwards, and throws the skin

into perpendicular lines or folds, as in frowning. The occipito-

frontalis will, on the contrary, elevate the brow, and wrinkle the

skin transversely ; which actions are so frequently repeated by most

persons, and so constantly by some of a particular temperament,

that the skin is marked permanently by lines in the situations just

referred to. The orbicular muscle is the sphincter of the eye-lids.

It closes them firmly, and at the same time draws them to the

inner angle of the orbit, which is its fixed point of attachment.

The levator palpebral is the direct antagonist of the orbicular mus-

cle ; for it raises the upper eye-lid, and uncovers the globe of the

eye. The tensor tarsi draws the eye-lids towards the nose, and

presses the orifices of the lachrymal ducts closely to the surface of

the globe of the eye. It may thus facilitate the entrance of the

tears into the ducts, and promote their passage towards the nose.

NASAL REGION.

247. We here find four muscles, viz. the pyramidal mus-

cle of the nose, the compressor, the elevator, which is common

to the lip and the nose, and the depressor of the lip and nose.

248. m. Pyramidalis nasi (more properly triangularis,

naso-frontalis) rests on the nasal bone, and appears like a

prolongation of the occipito-fron talis, with whose fibres it

is intimately connected, as well as with those of the cor-

responding muscle. It extends from the root of the nose,

where its fibres are continuous with the occipito-frontalis, to

about halfway down, where it becomes tendinous and unites

with the compressor nasi. The two pyramidal muscles diverge

as they descend, leaving an angular interval between them,

and each terminates in a thin fibrous lamella, which covers

the side of the nose. At its outer border the fleshy fibres are

connected with those of the orbicularis palpebrarum. It is

covered by the common tegument, and rests upon the nasal

part of the frontal bone and the os nasi.

Its chief effect seems to be that of giving a fixed point of

attachment to the frontal muscle ; it also wrinkles the skin at

the root of the nose.

249. m. Compressor nasi (transversalis nasi) is a thin small

muscle, which lies close upon the superior maxilla and the

side of the nose, the direction of its fibres being transverse
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from without inwards and upwards; it is concealed at its

origin by the proper elevator of the lip, and is crossed by

the common elevator. It arises narrow and fleshy from the

canine fossa in the superior maxillary bone, from which its

fibres proceed inwards and upwards, gradually expanding

into a thin aponeurosis, which is partly blended with that of

the corresponding muscle of the opposite side and that of the

pyramidalis nasi of the same side, and partly attached to the

fibro-cartilage of the nose.

250. m. Levator labii superioris alaque nasi (common ele-

vator of the lip and nose) lies along the side and wing of the

nose, extending from the inner margin of the orbit to the

upper lip. It arises by a pointed process from the upper

extremity of the nasal process of the superior maxillary bone,

and as it descends separates into two fasciculi ; one of these,

much smaller than the other, becomes attached to the wing

of the nose, whilst the other is prolonged to the upper lip,

where it is blended with the orbicular and elevator muscles.

It is subcutaneous, except at its origin,' where the orbicu-

laris palpebrarum overlaps it a little.

251. m. Depressor labii superioris alaque nasi (m. myrti-

formis) is a small flat muscle, extended from a slight pit

(myrtiform fossa) near the alveolar border of the upper jaw,

to the lateral cartilage of the nose ; it lies between the mu-

cous membrane and the muscular structure of the lip, with

which its fibi'es are closely connected ; this double connexion

enables it to depress the lip as well as the nasal cartilage.

SUPERIOR MAXILLARY REGION.

252. Here are four muscles, viz. the elevator of the upper

lip, the elevator of the angle of the mouth, and the two zygo-

matici.

m. Levator labii superioris (the proper elevator of the upper

lip) extends from the lower border of the orbit to the upper

lip, lying close to the outer border of the common elevator,

with which it is blended inferiorly. It arises immediately

above the infra-orbital foramen, where its fibres are attached,

partly to the superior maxillary bone, partly to the malar.

Its direction is downwards and inwards, ceasing at the upper

lip, where it unites with the rest of the muscular apparatus
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of that part. At its origin, this muscle is overlapped by the

orbicularis palpebrarum, but its lower part is subcutaneous ;

it partly conceals the levator anguli oris, and the compressor

nasi.

253. m. Levator anguli oris (musculus caninus; the elevator

of the angle of the mouth) lies beneath the preceding, and

partly concealed by it. It arises immediately below the infra-

orbital foramen, from the canine fossa, whence the name

caninus, and is inserted into the angle of the mouth. It is

broader above than below, and inclines outwards somewhat as

it descends ; it lies, at the middle of the face, deeply behind

the outer border of the elevator of the upper lip. Its ante-

rior surface supports the infra-orbital nerve and artery, which

separate it from the preceding muscle; the posterior lies on

the superior maxilla and on the orbicularis and buccinator

muscles with which its fibres become united.

254. m. Zygomatici are two narrow fasciculi of muscular

fibres, extended obliquely from the most prominent point of

the cheek to the angle of the mouth, one being larger and

longer than the other. The zygomaticus minor (when it ex-

ists, which is not always the case) arises from the anterior

and inferior part of the malar bone, and inclines downwards

and forwards to terminate at the angle of the mouth. It lies

along the superior and inner border of the succeeding muscle.

The zygomaticus major arises from the malar bone near the

zygomatic suture, from which it descends, lying inferior and
external to the smaller muscle of the same name, to be in-

serted into the angle of the mouth. These muscles, at their

origin, are concealed a little by the orbicularis palpebrarum,

but become subcutaneous in the rest of their extent. The
larger one crosses, just below its origin, a part of the masseter

and buccinator muscles, and at its insertion its fibres are

intimately blended with the triangularis oris, and the other

muscles of the lip.

INFERIOR MAXILLARY REGION.

This space contains three muscles, viz. the depressor of the
angle of the mouth, the depressor of the lower lip, and the
elevator of the lower lip.

255. m. Triangularis oris (depressor anguli oris :—maxillo-
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labialis) lies at the side and lower part of the face, being-

extended to the angle of the mouth from the lower jaw. It

arises from the external surface of the inferior maxillary bone,

particularly from the oblique line which is marked upon it.

Its name expresses its form—-the base of the triangle which

it represents corresponds with its origin, and its apex with its

insertion into the angle of the mouth. Its fibres pass up-

wards, gradually contracting, so as to form a narrow process,

which is inserted into the angle of the mouth, by becoming

blended with the orbicular and great zygomatic muscles, and

also with the termination of the levator anguli oris. It is

covered by the skin, and at its insertion, by the zygomaticus

major, under which its fibres pass ; it conceals part of the

buccinator and of the depressor of the lower lip.

256. m. Depressor labii inferioris (quadratus menti ; mento-

labialis) is a small square muscle, lying nearer to the sym-

physis of the chin than the preceding muscle, by which it is

partly concealed. It arises from the fore part of the inferior

maxillary bone, and thence ascends to be inserted into the

lower lip, its fibres becoming blended with those of the

orbicularis oris, and also having previously united with those

of its fellow of the opposite side. It presents rather a pecu-

liar appearance when dissected, owing to a quantity of yellow

adipose matter being deposited in the interstices of its fibres.

257- m. Levator labii inferioris arises from a slight pit a

little below the alveolar border of the lower jaw, near the

symphysis. This pair of muscles occupies the interval be-

tween the two depressors of the lower lip. They are small,

short, and somewhat tapering, being narrow at their point of

origin, from which they increase in breadth towards their

insertion. They incline downwards and a little forwards to

reach the tegument of the chin, into which they are inserted.

Actions.—The names of most of the muscles included in the three

foregoing groups sufficiently indicate their actions upon the lips,

the nose, and the mouth. It will be found in conducting their

dissection that they are intimately connected with the skin which

covers them. Hence they are enabled to give to the face all those

changes of state which are necessary for the expression of passion

and feeling.
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INTER-MAXILLARY REGION.

258. At each side of the face, in the part called the

"cheek," is a muscle—the buccinator, and round the margin

of the mouth, one— the orbicularis oris.

259. m. Buccinator (alveolo-labialis) is a thin flat plane of

muscular fibres, occupying the interval between the jaws ; it

is of a quadrilateral figure, all its sides being attached. Thus,

its upper and lower borders are attached to the alveolar mar-

gins of the maxillary bones, from the first molar tooth in each,

as far back as the last ; the anterior border is blended at the

commissure of the lips with the orbicular muscle ; whilst the

posterior is fixed to a narrow fasciculus of tendinous fibres,

extended from the internal pterygoid plate to the posterior

extremity of the mylo-hyoid ridge of the lower jaw, close to

the last dens molaris. This tendinous band, from its attach-

ments, has been called the pterygo-maxillary ligament ; one

of its surfaces looks towards the mouth, and is lined by the

mucous membrane ; the other is separated from the ramus

of the jaw by a quantity of adipose substance ; the anterior

border gives attachment, as has been here stated, to the buc-

cinator muscle, and the posterior, to the superior constrictor

of the pharynx. It is this connexion between the muscles

just named which establishes a complete continuity of sur-

face between the cavity of the mouth and that of the pharynx.

The internal surface of the buccinator is lined throughout by
the mucous membrane of the mouth ; the external is over-

lapped by the triangularis oris, the terminal fibres of the

platisma myoides, and by the labial artery and vein ; also

by the masseter and zygomatici, from which it is separated

by a quantity of soft adipose tissue, of a peculiar character.

Opposite the second dens molaris of the upper jaw, its fibres

give passage to the duct of the parotid gland.

260. m. Orbicularis oris (m. labialis) belongs to the class

of sphincter muscles, and like them is elliptic in its form, and
composed of concentric fibres so placed as to surround the
aperture of the mouth. It is flat and thin ; its inner surface
being in contact with the mucous membrane, the external
with the skin and the fibres of the different muscles which
converge towards the margin of the mouth. The longer axis
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of the ellipse is transverse, so as to correspond with the fissure

between the lips ; the curves described by the fibres of the

upper segment look downwards, and those of the lower one

upwards ; hence they are often found to decussate at the

angles of the mouth. One border of each segment is free,

and corresponds with the red part of the lip, the other is

blended with the several muscles which converge to the mouth

from different parts of the face.

Actions.—The aperture of the mouth is susceptible of consider-

able dilatation and contraction, the former being effected by the

different muscles which converge to it, and which may be com-

pared to retractors drawing with different degrees of obliquity the

lips, or their angles, in the direction of their respective points of

attachment. The elevators are necessarily placed at the upper

part of the face, the depressors in the opposite situation, and the

proper retractors on each side, and these are the zygomatici and

the buccinators. The buccinators also contract and compress the

cheeks ; this power is brought into play when any substance be-

comes lodged in the interval between them and the jaws. The
fibres of the muscles are then elongated and pressed outwards ;

but when they begin to act, they form a flat plane, which is

pressed inwards, and so forces the substance back into the cavity

of the mouth. It is obvious that the orbicular muscle must be

the direct antagonist of all those that converge to it. When de-

scribing the muscles, we may commence at the lips as a common

point of departure, and trace their fibres from thence as they

diverge, radiating to their respective attachments.

TEMPORO-MAXILLARY REGION.

261. This space, extending from the side of the head to

the angle of the jaw, contains the temporal and masscter

muscles.

Dissection.—To expose the masseter muscle, and with it the

duct and the surface of the parotid gland, it will suffice to reflect

back the skin from the lines of incision indicated in the previous

dissections. In doing this a large branch of the facial nerve will

be found accompanying the parotid duct. This will serve as a

clue to the trunk of that nerve, by following it back through the

substance of the parotid gland ; and when the trunk is found, there

can be no difficulty in pursuing all its branches, as they diverge

from that point in three differentdirections over the face and side
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of the head. The superficial temporal vessels are at the same

time brought into view. Cut the duct across, raise it and the

accompanying piece of the parotid gland together, and draw it out

towards the ear. This will expose the anterior margin of the

gland and its relations to the ramus of the jaw. A little more

dissection is required to get a view of its posterior border and of

its relations to the parts deeply seated between the jaw and the ear.

The next thing to be done is to get at the insertion of the

temporal muscle, and at the same time bring into view the pterygo-

maxillary region : proceed as follows :

—

The masseter muscle and parotid gland having been examined,

the parts concealed inside the ramus of the jaw may be brought

into view in the following way :—with a sharp chisel and mallet

the zygoma may be divided at both extremities, and the attach-

ment of the temporal fascia to its upper border severed. The

bony arch, with the masseter still connected with it, maybe drawn

down to the angle of the jaw, the fibres of the latter being at the

same time detached from the ramus. In the next place, with Hey's

saw, the ramus of the jaw may be divided by a perpendicular cut,

carried from just before its condyle to a level with the alveolar

border, and there met by another line carried forwards to the

latter, so as to insulate and detach all that part of it which belongs

to the coronoid process. This being done, the piece of bone, with

the temporal muscle attached, may be drawn upwards, so as fully

to expose the two pterygoid muscles (pterygo-maxiUary region),

the internal maxillary artery, the gustatory and dental nerves, and
the pterygo-maxillary ligament, which gives attachment to the

buccinator and superior constrictor muscles.

262. m. Masseter (zygomato-maxillaris) is extended from
the malar bone and the zygoma to the angle of the lower
jaw. Its form is that of an oblong square ; its direction

downwards and a little backwards. It is a thick, compressed
mass of fleshy and tendinous fibres, arranged so as to form
two bundles, differing in size and direction. The external,

or larger portion of the muscle, arises from the lower border
of the malar bone, and somewhat from the malar tuberosity

of the superior maxilla, from which its fibres proceed down-
wards, and a little backwards, to be inserted into the lower
half of the ramus of the jaw, extending as far as its angle.
The internal, or smaller part, consists of fibres, whose direc-
tion is for the most part vertical, some inclining a little for-
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wards. It arises by fleshy and tendinous fibres from the

lower border of the zygomatic process of the temporal bone

(extending as far back as its tubercle), and is inserted into

the upper half of the ramus of the jaw. This part of the

muscle is concealed, in the greater part of its extent, by the

larger portion, with which its fibres become united at their

insertion
; part, however, projects behind it, and is covered

by the parotid gland. The external surface of the masseter

muscle is covered in the greater part of its extent only by
the skin and fascia ; it is, however, overlapped above by the

zvgomaticus, below by the platisma, and behind by the

parotid gland, whose duct also crosses it ; the branches of the

facial nerve and the transversalis faciei artery also rest upon

it. Its inner surface overlays the buccinator, from which it is

separated by some soft adipose tissue ; also the tendinous in-

sertion of the temporal muscle into the coronoid process, and

is in intimate contact with the ramus of the jaw.

263. m. Temporalis (temporo-maxillaris) is placed at the

side of the head, occupying the whole extent of the temporal

fossa; it is of considerable size, being broad, thin, and ex-

panded above, where it is attached to the side of the skull,

but it becomes thick, compressed, and narrowed to a point

below, at its insertion. The fibres of the muscle present a

radiating appearance ; they are concealed from view by the

temporal fascia, which must be removed before they can be

seen. It arises from the whole of the temporal fossa, its

fibres being implanted into all that depressed surface which

extends from the external angular process of the frontal bone

backwards to the root of the mastoid process, and from the

curved line marked upon the parietal and frontal bones

downwards to the ridge on the sphenoid bone which sepa-

rates the temporal fossa from the zygomatic. The fibres from

this extensive origin converge as they descend, some being

directed from before backwards, a considerable number ob-

liquely forwards, whilst those in the middle descend almost

vertically ; but all terminate in a tendon whose fibres, at first

radiating like those of the muscle itself, gradually become

ao-o-reffated, so as to form a thick flat fasciculus, which is im-

planted into both surfaces as well as the anterior border of

the coronoid process of the lower jaw-bone. The upper part

T
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of this tendon is in a great degree concealed by the muscular

fibres, many of which descend to be implanted into its exter-

nal surface, whilst the deep-seated fibres come forward from

the lower part of the fossa to be attached to its inner surface;

the lower part, or insertion of the tendon is altogether con-

cealed by the zygoma and the masseter. The muscle is

covered and bound down by a remarkably dense firm mem-

brane {temporal fascia), which is attached inferiorly to the

upper margin of the zygoma, where it is separated from

the muscle by some loose adipose and cellular tissue ;
but

higher up, the fascia expands, and becomes closely connected

with the muscular fibres, and finally ceases at the curved

line bounding the temporal fossa, where it gives attachment

to many of the superficial fibres of the muscle. The external

surface of the fascia is overlaid above by the aponeurosis of

the occipito-frontalis muscle, before by the orbicularis palpe-

brarum ;
moreover, two muscles of the ear—the attollens and

attrahens, rest upon it, and the temporal artery and vein,

with the ascending branches of the facial nerve, cross it as

they pass up towards the arch of the skull.

PTERYGO-MAXILLARY REGION.

264. m. Pterygoideus internus (pterygo-maxillaris major)

is applied closely to the inner surface of the ramus of the

jaw, somewhat as the masseter is to its outside. It is flat

and elongated, its form, like that of the masseter, being an

oblong square. It arises from the pterygoid groove, or fossa,

its fibres, tendinous and fleshy, being attached to the inner

surface of the external pterygoid plate of the sphenoid bone,

and to the grooved surface in the tuberosity of the palate

bone which is inserted between the pterygoid plates. From
these points of attachment the muscle inclines downwards,

backwards, and outwards, to be inserted into the inner surface

of the ramus of the jaw, for about an inch above its angle.

The external surface of the muscle rests against the bone from

which it is separated by the internal lateral ligament, and by
the dental artery and nerve. Its inner surface, whilst placed

in the pterygoid groove, is in contact with the tensor palati

muscle, and lower down with the superior constrictor of the

pharynx.



PTERYGO-M AXILLARY REGION. 275

265. m. Pterygoideus externus (pterygo-maxillaris minor)
is placed deeply in the zygomatic fossa, extending horizon-

tally backwards and outwards from the process of that name
to the condyle of the lower jaw. Its form is somewhat tri-

angular, its base corresponding with its origin, and the apex
with its insertion. The two extremities are tendinous, the

rest of the muscle being a short, thick, fleshy mass, the upper

fibres of which descend a little and the lower ascend as they

pass between their points of attachment, whilst those in the

middle are horizontal. At its base or origin it appears to

consist of two fasciculi, separated by a cellular interval— the

upper fasciculus is attached to that part of the external sur-

face of the great wing of the sphenoid bone which is near the

root of the pterygoid process, the other is attached to the

outer surface of the external pterygoid plate, and to a small

part of the tuberosity of the palate bone. It is inserted into

the fore part of the neck of the condyle of the lower jaw,

and also into its inter-articular cartilage.

This muscle, from its position in the zygomatic fossa, is

concealed by the coronoid process of the jaw, and the inser-

tion of the temporal muscle; but when the masseter is re-

moved, part of it can be seen between that process and the

condyle. Its external surface is crossed by the tendon of

the temporal muscle as it passes to the coronoid process, and

is further covered by the masseter; the inner surface rests

against the upper part of the internal pterygoid muscle,

whose direction it crosses, also the internal lateral ligament

of the lower jaw, and the inferior maxillary nerve : the lower

border is free and unattached, the upper is in contact with

the great wing of the sphenoid bone, where it forms part of

the zygomatic fossa. As the pterygoid muscles diverge to

their destinations, they leave between them an angular in-

terval, which transmits the gustatory and dental nerves, and

the internal maxillary artery.

Actions.—The lower jaw is elevated by the temporal, masseter,

and internal pterygoid muscles, which conspire to this end. If the

two first act together, the elevation is direct ; but if the two last

act, the obliquity of their direction enables them to carry the angle

of the jaw a little forwards. The triturating movement is per-

formed exclusively by the external pterygoid muscles. If both

t 2
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act together, they draw the condyles, and therefore the whole jaw,

directly forwards, so as to make the lower teeth project beyond the

upper; but when only one acts at a given time, it draws the cor-

responding condyle forwards, the other remaining fixed, and so

makes the symphysis of the jaw deviate to the opposite side. A

similar movement can be given by the corresponding muscle, and

the alternation of these horizontal motions constitutes trituration.

AURICULAR REGION.

266. In the space round the external ear are placed three

small muscles, which in the human subject maybe considered

rudimentary, as they are not required to perform any action.

They are attached by small tendons to the fibro-cartilage of

the ear, and are quite superficial.

Dissection.—These muscles are generally removed together with

the skin, when their dissection is attempted in the usual way by

the beginner, who seeks to expose the fleshy part first : better at

once reverse the process— seek for the tendons, and take them as

guides. For this purpose, draw the pinna or broad part of the ear

downwards ; a very small tense cord will be felt under the skin,

where it is reflected from the head to the ear, running from above

downwards to the upper bulging part of the concha. This is the

tendon of the attollens. Cautiously divide the skin by an incision

drawn over the tendon from below upwards ; reflect it to each side,

and continue the process thus upwards from the tendon to its mus-

cular fibres, which spread upon the temporal aponeurosis. Proceed

in the same way to expose the two other muscles—draw the pinna

forwards, and the tendon of the retrahens will be readily perceived

where it is inserted into the bulging part of the concha behind.

Let a hook be inserted into the extremity of the helix at the point

corresponding with the line of the zygoma. When the helix is drawn
backwards, the tendon of the attrahens muscle is rendered tense,

and can be exposed and dissected as in the previous instances.

267. m. Superior auris (attollens aurem, temporo-auricu-

laris,) is the largest. It arises from the temporal aponeu-

rosis, where it expands on the side of the head, its fibres,

though delicate, being broad and radiated. The muscle ends
in a compressed tendon, which is inserted into the upper and
anterior part of the cartilage of the ear.

268. m. Posterior auris (retrahens aurem, mastoido-auri-
cularis,) consists of two or three thin fasciculi, ranged one
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over the other ; they arise from the mastoid process bv short

aponeurotic fibres, and are inserted into the back part of the

concha.

269. m. Anterior auris (attrahens aurem, zygomato-auri-

cularis,) is a narrow, fleshy, and tendinous fasciculus, which
is attached to the temporal fascia above the zygoma, and
passes backwards, to be inserted into the fore part of the

helix.

ORBITAL REGION.

270. This consists of the orbit which lodges the eye, and
its appendages. The muscles which it encloses are eight, viz.

levator palpebrae, four recti, two obliqui, and tensor tarsi.

Dissection.— It is here taken for granted that the arch of the

skull has been previously removed in order to dissect the brain.

Now to gain a clear view of the contents of the orbit, it is neces-

sary to remove the greater part of its roof, and the whole of its

outer wall. With this intent the malar bone may be sawed through

on a level with the floor of the orbit, and as far back as the spheno-

maxillary fissure. The orbital plate of the frontal should in the

next place be cut through with a chisel along its inner third, and

back to the anterior clinoid process ; this incision should be con-

tinued along the floor of the middle fossa of the skull, close to the

outside of the foramen rotundum and ovale, and thence along the

pars petrosa, so as to cut through the great wing of the sphenoid

bone and the squamous part of the temporal bone. When this has

been done, the whole may be pressed down and detached, by cut-

ting along the base of the skull, from within outwards, the knife

being inserted into the fissure thus made. These measures should

first be considered, and marked out on the dried skull. A com-

plete lateral view is thus obtained of the divisions of the fifth

nerve, of all those in the cavernous sinus, as well as of the parts in

the orbit.

Puncture the optic nerve with a coarse needle near the globe of

the eye, and push it on into the latter, so as to make a free passage

into it, through which you may convey a curved blow-pipe, and with

a little air distend the globe; ligature the extremity of the nerve to

prevent the air from escaping. Draw the eye-lids forward, fill

them with a little cotton, and apply a few points of suture along

their margins. The eye-lids and the globe can now be drawn

gentlv forward, which will put all the muscles on the stretch, and
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their dissection merely consists in taking out cautiously the fat

which fills the orbit.

271. The four recti muscles at their origin surround the

optic nerve, and at their insertion correspond with the oppo-

site points of the globe of the eye ; each of them has a dou-

ble name, one being founded on its situation, the other on its

action.

272. m. Rectus superior (attollens) arises close by the

foramen opticum, and beneath the levator palpebras : it

passes over the globe, and is inserted tendinous into the

sc lerotica, about two lines behind the cornea.

273. m. Rectus inferior (depressor), m. rectus interims

(adductor), and rectus externus (abductor), all arise by a

common tendon, which is attached to the bony lamella that

separates the foramen opticum from the sphenoidal fissure ;

but the external rectus has another attachment besides that

to the common tendon. Its second head arises from the mar-

gin of the sphenoidal fissure, near the superior rectus. Be-

tween these heads is a narrow interval, which gives transmis-

sion to the third and sixth nerves and the nasal branch of the

fifth. The four recti, thus attached posteriorly, pass for-

wards diverging, and are inserted into the sclerotica, about

the same distance from the cornea as the superior rectus.

274. m. Obligates superior (trochlearis) arises about two
lines from the optic foramen at its upper and inner part.

From thence it proceeds towards the internal angular pro-

cess, and terminates in a round tendon, which passes through

a fibro-cartilaginous ring, or pulley, that is attached to the

inner margin of the orbit. To facilitate movement, a deli-

cate synovial sheath lines the contiguous surfaces of the pul-

ley and the tendon. At this point the tendon is reflected

outwards and backwards, passing between the globe and the

superior rectus, to be inserted into the sclerotica, midway be-

tween the superior and external recti muscles, and nearly

cqui-distant from the cornea and the entrance of the optic

nerve.

275. m. Obiiquus inferior arises from a minute depression
in the orbital plate of superior maxillary bone just within
the inferior margin of the orbit, and close by the external
border of the lachrymal groove. The muscle inclines out-
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wards and backwards between the inferior rectus and the

floor of the orbit, and ends in a tendinous expansion, which

passes between the external rectus and the globe to be in-

serted into the sclerotica, at its external and posterior aspect.

Besides the six muscles here described as the special mo-
tors of the globe of the eye, two others are found with the

orbit, and have been already described with the muscles of

the eye-lids, to which they belong, viz. the levator palpebral

and tensor tarsi (sect. 215, 216).

Actions.—The four straight muscles are attached in such a way
at opposite points of the circumference of the globe of the eye,

that when the parts are viewed together in their natural position,

the muscles with the globe represent a pyramid whose summit is

at the optic foramen, and base at the points of insertion. Now,
as these points are anterior to the transverse diameter of the globe,

and as each muscle, to reach its insertion, curves over the con-

vexity of the eye, it will be obvious that when in action their effect

must be to turn or rotate the globe, so that the cornea will be

directed by them either upwards or downwards, outwards or in-

wards, as their names severally express. This will be better seen

if a needle be inserted into the middle of the cornea, and each

muscle be pulled by holding it with a pair of forceps near its ori-

gin. If any two recti act together, the cornea will be turned to a

point intermediate between those to which they direct it sepa-

rately. Thus the superior and external recti acting together

turn the cornea upwards and outwards, the inferior and internal

recti downwards and inwards. By this succession, combination,

and alternation of action, the recti are enabled to direct the eye

with the minutest precision to every point in the field of view.

Sir E. Home attributes to them also the power of compressing the

globe so as to lengthen its antero-posterior diameter, thereby be-

coming the principal means of its adjustment to seeing at different

distances.

What is the action of the obliqui ? They were at one time sup-

posed to serve as antagonists to the recti, and to draw forward the

globe of the eye, after it had been retracted into the orbit by the

latter muscles. This cannot be the case ; for they exist in animals

in which the globe cannot be retracted, and they receive no in-

crease of developement in those which possess a large retractor

muscle in addition to the recti. The obliqui perform all the invo-

luntary and revolving movements, the recti all those which are
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governed by the will. When volition is suspended in sleep, or

during coma, the cornea is observed to be turned upwards un-

der the upper eye-lid ; and when the lid descends, as in wink-

ing, the globes revolve upwards at the same time, and for a special

purpose. When the eye-lid descends like a curtain over the globe,

it brings down any extraneous matters which may have lodged

upon it. These would necessarily be collected into a line across

the centre of the cornea and obstruct vision ; but by the revolving

motion, the cornea is carried upwards as the lid descends, and all

extraneous matters are brushed away.

Muscles of the Neck.

276. The muscles of the neck are numerous, and at first

sight appear to be rather complex in their distribution.

They may be grouped into sets as follow :
—

1 . The muscles placed along the side of the -\

neck being, at least comparatively, super- \_
Superficial

ficial, viz. the platisma myoides, and sterno- I
region,

mastoideus . . .
'

2. Those placed obliquely at the upper part of*\
^ ^

the neck, viz. digastricus, stylo-hyoideus, >
ii . i ! S larY region,

stylo-glossus, stylo-pharyngeus -/ J °

3. Muscles placed towards the fore part, and ^

above the os hyoides, viz. mylo-hyoideus, ( Genio-hy-

genio-hyoideus, hyo-glossus, genio-hyo- toid- region,

glossus, and lingualis . .

*

4. The muscles placed in front, lying beneath \

the os hyoides, viz. sterno-hyoideus, sterno- f Sterno-hy-

thyroideus, thyro-hyoideus, crico-thyroide- I oid region,

us, and omo-hyoideus . .

5. Those placed deeply at the side and front of \

the vertebral column, viz. scaleni, rectus (
Ante"or

lateralis, rectus anticus major and minor, (
verteoral

and longus colli . . . ) region'

All these are in pairs at each side.

Dissection of the Neck.—The head being allowed to hang over
a block placed behind the neck, and the side of the latter being
turned forward, we may proceed to examine it as a surgical re-
gion. In this view it presents itself to our notice as a quadrila-
teral space, bounded below by the clavicle, above by the margin
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of the jaw, and a line continued back from it to the mastoid pro-

cess
; before, by the median line, extended from the chin to the

sternum, and behind, by another from the mastoid process to near

the external end of the clavicle.

The dissection maybe commenced by making two incisions through

the skin, corresponding with the two last-mentioned lines. Now,
the whole space is divided into two triangles by the sterno-mastoid

muscle, which runs diagonally through its area, each of which re-

quires a particular examination ; for in the upper triangle, whose

base corresponds with the margin of the jaw, and whose apex lies at

the sternum, is lodged the carotid artery ; and in the external and

inferior space, the base of which corresponds with the clavicle, the

subclavian artery is placed in the situation in which it may be com-

pressed or tied. When proceeding tvith the dissection, an incision

may be made through the skin in the course of the sterno-mastoid,

so that the angular flaps thus marked out may be raised and re-

flected, one upwards over the face, the other down on the chest.

This will expose the platisma in its entire extent ; the direction of

its fibres should be carefully considered in reference to the opera-

tion of opening the jugular vein. If the point of the lancet be

directed upwards and forwards in the course of its fibres, it will

merely make a fissure between them, and when withdrawn they

will contract, and close over the wound in the vein, so that the

operation is rendered ineffectual, and probably an ecchymosis will

be produced. But if it be directed upwards and outwards, the

fibres will be cut across and retract, so as to expose the vein and

the aperture made in it.

The platisma should be reflected from below upwards over the

face, beginning at the clavicle, by which means, particularly if the

trapezius be turned back, the cervical fascia will be fully exposed.

When the platisma is dissected off the sterno-mastoid, we see lying

on it the ascending nerves of the cervical plexus, and passing

downwards the descending set. In the area of the superior tri-

angular space will be found the submaxillary gland and digastric

muscle : and lower down the sheath of the vessels, enclosing the

carotid artery, jugular vein, and vagus nerve. On the sheath the

descendens noni lies, and behind it the sympathetic nerve.

The inferior triangular space will be found divided into two

parts by the omo-hyoideus passing across it ; the upper division

containing the cervical plexus, the lower the axillary plexus and

the subclavian artery. The upper belly of this muscle also divides

the superior space by passing across the sheath of the vessels; all
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that part of the carotid below it being deeply seated and covered

by muscles, whilst the rest is comparatively superficial. When

these parts have been examined, the jaw may be sawed through,

both at the symphysis of the chin, and at the margin of the

masseter muscle, the mylo-hyoideus having been previously de-

tached from its connexion with the os hyoides. These being

removed, the side of the tongue, the gustatory nerve, the sub-

lingual gland, and the hypo-glossal nerve, are brought into view,

together with the muscles.

When describing the fascia, mention has been made of the fact,

that processes pass inwards, investing the muscles in front of the

larynx ; similar lamellas are also extended to the cervical glands.

Now, enlargements of the latter often simulate the characters of

aneurismal tumours of the contiguous artery, so that their diagnosis

is difficult. The facts, however, just alluded to, will go some way

to clear up the difficulty ; for if the patient be desired to make an

effort as if to swallow, the larynx will ascend, and with it the

fascia, by reason of their connexion, and the latter will at the

same time draw up the tumour, if it be merely glandular ; when

the effort ceases, these parts will again subside. The fascia is

described sect. 469, 470.

SUPERFICIAL CERVICAL REGION.

Two muscles are extended beneath the skin, along the side

of the neck :

—

277. m. P/atisma myoides (cutaneus,— peaucier) is a flat

thin plane of muscular fibres, forming a fleshy membrane,

placed immediately beneath the skin of the neck. Its fibres,

which are pale and thin in their entire extent, commence in

the cellular tissue, covering the upper part of the deltoid and

pectoral muscles, and thence proceed upwards and inwards

over the clavicle, and upon the side of the neck, gradually

converging to the muscle of the opposite side. They pass

over the margin of the inferior maxillary bone ; some of them

adhere to its external oblique line, becoming blended with

the triangularis oris, others incline inwards and mingle with

those of the opposite platisma in front of the symphysis of

the jaw, whilst others farther back are prolonged upon the

side of the cheek as far as the angle of the mouth, where they

become blended with the muscles in that situation. This part

of the muscle, from its effect on the mouth, was formerly
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called risorius Santorini. In some subjects, a few fibres may
be traced higher up on the face to the zygomatiei muscles, or

even to the margin of the orbicularis palpebrarum. The
platisma is covered by the skin, to which it is connected by

cellular tissue, usually called the superficial fascia of the neck.

It covers slightly the pectoralis major, its upper or clavicular

portion, as well as the clavicular part of the deltoid, also the

clavicle
; higher up it lies upon the sterno-mastoid muscle,

external jugular vein, the sheath of the great cervical vessels,

the submaxillary gland, labial artery, and the body of the

jaw-bone and side of the cheek.

278. m. Sterno-cleido-?nastoideits is extended, as it were,

diagonally across the side of the neck, from the top of the

sternum to the mastoid process behind the ear ; it is thick

and rounded at the middle, so as to be at all times prominent,

particularly when in action, but becomes broader and thinner

at its extremities. It arises from the top of the sternum and

inner third of the clavicle, the attachment to the former being

by a thick, rounded fasciculus, composed of tendinous fibres

at its cutaneous aspect, the rest being fleshy. The clavicular

portion is flat, and in form somewhat triangular ; it is com-

posed of fleshy and aponeurotic fibres, which pass perpendicu-

larly upwards, whilst the sternal part inclines backwards as

it ascends, so that both become inseparably blended, below

the middle of the neck, into a thick rounded muscle, which

is finally inserted into the anterior border and external sur-

face of the mastoid process, and for some way into the rough

ridge behind it, by aponeurotic fibres. The external surface

of the muscle is covered by the platisma in the middle three-

fifths of its extent, its upper and lower portions being left un-

covered, so that its sternal origin and its insertion are covered

only by the fascia and skin ; part of the parotid gland over-

laps it superiorly. In the middle it is crossed by the external

jugular vein, and by the ascending superficial branches of the

cervical plexus. It rests on part of the sterno-hyoid and

sterno-thyroid muscles, crosses the omo-hyoid muscle, covers

the cervical plexus of nerves and great cervical vessels in the

lower part of the neck, and in the upper part the digastricus

and stylo-hyoideus muscles, and spinal accessory nerve, which

pierces it. The two sterno-cleido-mastoidei are placed closely
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together at their sternal attachment, whilst their insertions are

separated by the whole breadth of the basis of the skull.

Actions.—The lower part of the platisma can exert no action of

much importance in the human subject ; it may be considered as a

rudiment of that broad fleshy lamella which is placed beneath the

skin in the lower animals. The upper part of the muscle may assist

in depressing the angle of the mouth, and when its action is general

the skin of the neck becomes slightly creased or wrinkled. When

the two sterno-mastoid muscles act together, they bow the head

forwards ; but if one acts by itself, it is enabled, by the obliquity of

its direction, to turn the head, and therefore the chin, to the op-

posite side. It has been said that this muscle can draw the head

down to its own side, approximating the ear to the shoulder. But

to effect this, its action must be combined with that of some other

muscle, as the splenitis ; for then, as the latter arises from the

spinous processes, whilst the former comes from the sternum, both

converging to the mastoid process, the head ma}', by their com-

bined effort, be drawn down to the point intermediate between

their attachments, namely, to the shoulder.

SUB-MAXILLARY REGION.

279. m. Digastricus (biventer maxillae, mastoido-mentalis,)

is placed in a curved direction across the upper part of the

neck, a little below the margin of the jaw-bone. As its name
implies, it consists of two fleshy bellies, united by a rounded
middle tendon, each of which parts has a separate attachment.

The posterior belly, which is longer than the anterior, arises

from the digastric groove in the temporal bone behind the

mastoid process : the anterior is inserted into a slight depres-

sion at the inside of the lower border of the jaw-bone, close

to its symphysis, whilst the tendon is connected with the

side of the os hyoides by a dense fascia, and by the fleshy

fibres of the stylo-hyoideus muscle, through which the tendon
passes. The posterior, or sub-mastoid portion, descends in-

wards and forwards, gradually tapering until it ends in the

tendon ; the anterior, or sub-mental portion, arising from the
tendon, ascends inwards and forwards, gradually widening
towards its insertion, where it is in contact with the digas-
tricus of the opposite side. Now, as the side of the os
hyoides is beneath both points of attachment, and nearly in
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the middle between them, the fleshy bellies, where they end

in the tendon, must form an angle with one another, which,

if stretched, the whole muscle will describe a curve. The
anterior belly lies immediately under the skin, and rests on

the mylo-hyoideus muscle, being in close contact with its

fellow of the opposite side ; the posterior is covered by the

sterno-mastoid, and crosses both carotid arteries and the

jugular vein. Its upper margin bounds the submaxillary

gland.

280. m. S/y/o-hi/oidetts lies close to the posterior belly of

the preceding muscle, being a little behind and beneath it. It

arises from the middle of the external surface of the styloid

process of the temporal bone, from which it inclines down-

wards and forwards, to be inserted into the os hyoides at the

union of its great cornu with the body. Its fibres are divided

into two fasciculi near its insertion, for the transmission of

the tendon of the digastricus. Its upper part lies deeply,

being covered by the sterno-mastoid and digastricus muscles,

and by part of the parotid gland : the middle crosses the

carotid arteries ; the insertion is comparatively superficial.

281. m. Stylo-glossus lies higher up, and is also shorter

than any of the three muscles which arise from the styloid

process. Its direction is forwards and a little downwards,

so that it becomes nearly horizontal. It arises from the

styloid process near its point, and from the stylo-maxillary

ligament, to which the greater number of its fibres are at-

tached by a thin aponeurosis, and is inserted along the side

of the tongue, its fibres expanding somewhat as they become

blended with its substance ; they overlay those of the hyo-

glossus muscle.

282. m. Stylo-pharyugeus is larger and longer than the

other styloid muscles, and also more deeply seated ; it extends

from the styloid process downwards, along the side of the

pharynx. It arises from the inner surface of the styloid pro-

cess, near its root, from which it proceeds, downwards and

inwards, to the side of the pharynx, where it passes under

cover of the middle constrictor muscle, with which its fibres

contract some connexion, but are finally prolonged to the pos-

terior border of the thyroid cartilage, into which they are

inserted. The external surface of the muscle is, in the upper
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part of its extent, in contact with the styloid process and

stylo-hyoideus muscle and external carotid artery ; in the

lower, with the middle constrictor of the pharynx ; the inter-

nal rests on the internal carotid artery and jugular vein ; but,

in the lower part of its extent it is in contact with the mucous

membrane of the pharynx.

Actions.—The stylo-hyoidei and stylo-pharyngei conspire in

elevating the base of the tongue and the bag of the pharynx at the

moment when deglutition is taking place, the latter pair of muscles

tending at the same time to widen the pharynx. The peculiar

mechanism of the digastric muscles enables them to contribute to

the elevation of the os hyoides also ; for when the two fleshy parts

contract together they come nearly into a straight line, and there-

by draw up the bone just named, by means of the connexion of the

middle tendon of the muscle with its cornu. As a preparatory

measure, the mouth must be closed, and the lower jaw fixed, which

is one of the first steps in the process of deglutition. If the os

hyoides be kept down by the sterno-hyoideus, the anterior belly of

the digastricus will serve to depress the lower jaw. The stylo-

glossi muscles retract the tongue
;
they also act on its margins,

and elevate them : if the genio-hyo-glossi come into action at the

same time, and draw down its raphe, or middle line, its upper

surface will be converted into a groove, fitted to convey from

before backwards to the fauces any substance required to be

swallowed.

GENIOHYOID REGION.

283. m. Mylo-hyoideus is a flat, triangular muscle, placed

immediately behind the anterior belly of the digastricus, and
extended from the inside of the maxilla inferior to the os

hyoides ; its base, or broader part, being above, the apex being

below. It arises from the mylo-hyoid ridge, along the inner

surface of the lower jaw. The posterior fibres incline ob-

liquely forwards as they descend to be inserted into the body
of the os hyoides ; the rest proceed, with different degrees of
obliquity, to join at an angle with those of the corresponding

muscle, forming, with them, a sort of raphe along the middle
line, from the symphysis of the jaw to the os hyoides. The
external surface of the mylo-hyoideus (which in the erect

position of the head is inferior) is covered by the digastricus
and submaxillary gland ; the internal, which looks upwards
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and inwards to the mouth, conceals the genio-hyoideus and

part of the hyo-glossus and stylo-glossus, and also the gus-

tatory nerve; its posterior border alone is free and unat-

tached, and behind it the duct of the submaxillary gland

turns in its passage to the mouth.

The two muscles of this name, by their junction in front,

and by the inclination of the plane which they form, support

the mucous membrane of the mouth and the tongue, consti-

tuting a muscular floor for that cavity.

284. in. Gaiio-hyoideus is a narrow, rounded muscle, con-

cealed by the preceding, and lying close to the median line.

It arises from the inside of the symphysis of the chin (its

inferior sub-mental tubercle), and thence descends (separated

from the corresponding muscle only by a narrow cellular in-

terval), to be inserted into the body of the os hyoides. This

pair of muscles lies between the mylo-hyoideus and the lower

or free border of the genio-hyo-glossus.

285. m. Hyo-glossus is a flat, thin band of muscular fibres,

extended upwards upon the side of the tongue from the late-

ral portion of the os hyoides. It arises from the great cornu

of the os hyoides its whole length, and from part of the body

of that bone. From this the muscular fibres incline upwards

and outwards, to be inserted into the side of the tongue,

where they expand, becoming blended with its substance : the

direction of this muscle is almost vertically upwards, and that

of the stylo-glossus horizontally forwards, so that they decus-

sate upon the side of the tongue.

286. m. Geiiio-hyo-glossus is so called from its triple con-

nexion with the chin, os hyoides, and tongue. The muscle

forms a flat, triangular plane of fleshy fibres, placed vertically

in the median line, the apex of the triangle being represented

by its origin from the inside of the symphysis of the lower

jaw, the base by its insertion along the whole length of the

tongue from its point to its root, for the fibres spread out

radiating like the ribs of a fan ; one of the sides (the lower

one) corresponds with the border which extends from the

symphysis to the os hyoides, the other (upper and ante-

rior) with the fraenum lingua?. Its inner surface is in contact

with the corresponding muscle, the external being covered by

those last described. It arises, by a short, pointed tendon,
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from the superior sub-mental tubercle on the inside of the

symphysis of the chin. To this the fleshy fibres succeed and

diverge from one another, the inferior ones passing down to

the os hyoides, the anterior forwards to the tip of the tongue,

and all the rest proceeding with different degrees of obliquity

to the under surface of the tongue, with which they are blended

in its entire length from base to apex. The internal surface

of the muscle is in contact with that of its fellow, from which

it is at first separated slightly by some cellular tissue, but

both become closely adherent towards their termination.

The external surface is in contact with the lingualis, hyo-

glossus and stylo-glossus, the sub-lingual gland, and lingual

artery.

287. m. Lingualis is a thin, narrow band of fleshy fibres,

extended along the under surface of the tongue in its entire

length. It lies close to the outer side of the genio-hyo-

glossus, between it and the hyo-glossus ; one extremity of its

fibres is connected to the os hyoides, and the other prolonged

to the tip of the tongue, being blended inseparably with its

substance.

Actions.—The muscles that pass from the jaw-bone to the os

hyoides are ordinarily employed in elevating the latter, and with

it the base of the tongue, more particularly in deglutition. The
genio-hyo-glossi, by means of their posterior and inferior fibres,

can draw up the os hyoides, at the same time bringing it and the

base of the tongue forwards, so as to make its apex protrude
beyond the mouth. The anterior fibres will, subsequently, act in

retracting the tongue within the mouth. The mylo-hyoidei may
be compared to a movable floor or bed, which closes in the inferior

and anterior part of the mouth, at the same time serving to sustain

the body of the tongue. The linguales resemble retractor mus-
cles : they shorten the tongue, and draw its apex downwards, so
as to make its dorsum convex.

STERNO-HYOID REGION.

288. m. Stemo-hyoideus lies at the fore part of the neck,
close to the middle line, and immediately beneath the skin
and fascia, being extended from the thoracic surface of the
sternum to the os hyoides. It arises from the first bone of
the sternum (its thoracic surface), from the posterior cla-
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vicular ligament, and from the cartilage of the first rib. It

forms a flat, narrow band of muscular fibres, which ascends
nearly in contact with its fellow or corresponding muscle,
to be inserted into the lower border of the body of the os

hyoides. It is concealed below by the sternum and sterno-

mastoid, higher up it is concealed only by the skin and
fascia. It lies on the sterno-thyroideus muscle, which it

partly conceals ; its inner border is in contact with that of

the corresponding muscle, and the outer one with the supe-

rior part of the omo-hyoideus.

289. m. Sterno-thyroideus, broader and shorter than the

preceding, behind which it lies, arises from the thoracic

surface of the first bone of the sternum, lower down than

the sterno-hyoideus, from which it ascends, diverging a little

from the corresponding muscle, to be inserted into the ob-

lique line on the side of the ala of the thyroid cartilage.

The greater part of its anterior surface is concealed by the

sternum and the preceding muscle, as well as by the sterno-

mastoid ; the posterior rests on the vena innominata, the

lower part of the common carotid artery, the trachea, and

the thyroid gland.

290. m. Thyro-hyoideus appears like a continuation of

the preceding muscle, as it arises from the oblique line on

the side of the thyroid cartilage, and thence passes up to be

inserted into the lower border of the great cornu of the os

hyoides. It is concealed by the sterno-hyoid and omo-hyoid

muscles, and rests on the ala of the thyroid cartilage, and on

the thyro-hyoid membrane.

291. m. Crico-thyroideus is a remarkably short muscle,

placed below the preceding, and, as its name implies, is

attached to the cricoid and thyroid cartilages; its direction

being obliquely upwards and outwards, diverging from its

fellow of the opposite side. By this arrangement the crico-

thyroid membrane is left uncovered, except by the skin and

fascia, where it is to be punctured in the operation of laryn-

gotomy. This muscle is concealed by the sterno-hyoideus

and sterno-thyroideus.

292. m. Omo-hijoideus (scapulo-hyoideus) is in structure

a digastric muscle, as it consists of two bellies, united at an

angle. One of these (the upper and inner one) lies close to

u
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the external border of the sterno-hyoideus muscle, and is

covered only by the platisma and fascia ; the other is deeply

seated, being concealed, in the greater part of its extent, by

the clavicle and sterno-mastoid. It arises from the upper

border of the scapula, near the supra-scapular notch, and

from the ligament which crosses it. From thence the mus-

cle, forming a narrow, flat fasciculus, inclines forwards across

the root of the neck, where it suddenly changes its direction,

ascending almost vertically, to be inserted into the lower

border of the os hyoides, at the union of its body and cornu.

The two parts of the muscle here described form an angle,

where they lie behind the sterno-mastoid, and are connected

to each other by a tendon, which varies much in length and

form in different subjects. The tendon is enclosed within

two lamellae of the deep cervical fascia, which, after forming

a sort of sheath for it, are prolonged down and become

attached to the cartilage of the first rib. It is by this mode
of connexion that the angular position of the muscle is main-

tained.

Actions.—All the individuals of this group of muscles take their

fixed point below, and therefore conspire in being depressors of

the larynx and os hyoides, for they draw down these parts as de-

glutition is being performed. As a preparatory measure to swal-

lowing, the pharynx is drawn up, so also is the os hyoides ; and,

moreover, as a means of security, the larynx at the same moment
is made to ascend, so as to be brought under cover of the epiglot-

tis. After the ascent has been effected, the parts do not return to

their original position by the mere relaxation of the elevators
;
they

are drawn down by the action of the five muscles just described.

Thet hyro-hyoideus is the only one of them that can act as an ele-

vator ; for when the os hyoides ascends, this muscle can draw up-

wards the thyroid cartilage with it.

VERTEBRAL REGION (LATERAL).

293. m. Scalenus anticus lies deeply at the side of the
neck, behind and beneath the sterno-mastoid muscle. It

arises by a flat, narrow tendon, from the inner border and
anterior surface of the first rib, from which its fleshy fibres

ascend vertically, to be inserted into the anterior tubercles of
four cervical vertebrae, from the third to the sixth inclusive.
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Ihe lower part of the muscle separates the subclavian artery
and vein. It is overlapped by the sterno-mastoid muscle (a

small part only projecting behind its outer border), and cross-

ed by the omo-hyoideus, with which and the clavicle it bounds
an angular interval, in the area of which lie the subclavian

artery and commencement of the axillary plexus of nerves.

294. m. Scalenus posticus is larger and longer than the

preceding muscle, from which it is separated below by the

subclavian artery, and above by the cervical nerves, as they

issue from the inter-vertebral foramina. It arises from the

first rib, about an inch behind the other muscle of the same
name, and also from the second near its tubercle. The fleshy

fibres ascend along the side of the vertebral column, and

are inserted, by tendinous processes, into the posterior tuber-

cles of all the cervical vertebras except the first. The two

origins of the scalenus posticus are separated at first by a

cellular interval, which has given occasion to the division of

the muscle into two parts, the larger one being, from its

situation, named scalenus medius, the smaller the scalenus

posticus.

Actions.—These muscles draw down the transverse processes

of the cervical vertebrae, and thereby bend that part of the spinal

column to one side. The inter-transversales and rectus lateralis

of each side act in the same way, all conspiring to incline the head

as well as the vertebrae laterally. This movement may be alter-

nated by bringing the opposite muscles into action. If both act

together, the head and spine will be maintained erect. When the

scaleni take their fixed points above, they draw on the first ribs,

rendering them fixed, as a preparatory step to making a forcible

inspiration.

VERTEBRAL REGION (ANTERIOR).

This includes the muscles placed in front of the spine upon

the cervical and upper dorsal vertebrae ; viz. the rectus capi-

tis anticus major and minor, with the longus colli.

295. m. Rectus capitis anticus major appears like a con-

tinuation of the scalenus anticus, being prolonged upwards

from the points at which it ceases. This muscle arises from

the anterior tubercles of the transverse processes of four

cervical vertebras (from the third to the sixth inclusive)

by so many tendinous processes. It ascends, converging

u 2
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somewhat to the corresponding muscle, and is inserted into

the basilar process of the occipital bone, in front of the fora-

men magnum. It is tendinous and fleshy in its structure;

its anterior surface supports the pharynx, the sympathetic

nerve, and the great cervical vessels, viz. the carotid artery,

the jugular vein, and the vagus nerve, or rather the sheath

which encloses these. Its posterior surface overlays part of

the longus colli, and the rectus anticus minor, also the arti-

culation of the second with the first vertebra and of the latter

with the occipital bone.

296. m. Rectus capitis anticus minor is a short, narrow

muscle, lying behind the superior part of the preceding.

It arises from the fore part of the lateral mass of the atlas

and a little from the root of its transverse process, and is

inserted into the basilar process, between the margin of

the foramen magnum and the preceding muscle, but a little

farther out than the latter.

297. m. Rectus lateralis is a short flat muscle placed

between the transverse process of the atlas and the occipital

bone. It arises from the upper surface of the transverse

process of the atlas, and is inserted into the rough ridge,

external to the condyloid process of the occipital bone. It

completes the series of the inter-transversales muscles ; its

anterior surface supports the internal jugular vein at its exit

from the skull, and the posterior is in relation with the verte-

bral artery.

298. m. Longus colli rests on the fore part of the spinal

column, from the atlas to the third dorsal vertebra. It is

narrowed and pointed at its extremities, but becomes wider

along its middle part ; it is compressed throughout, and
appears to consist of two portions, differing in length and
in the direction of their fibres. One of these, superior

and external to the other, arises, by a narrow, tendinous
process, from the anterior tubercle of the atlas, from which
its fibres descend obliquely outwards, to be inserted into

the fore part of the transverse processes of the third, fourth,

and fifth cervical vertebrae. The other part of the mus-
cle commences at the depression in the body of the axis ;

its fibres also arise from the bodies of the third and fourth
cervical vertebra-, and from the transverse processes of the
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fourth and fifth. The tendinous and fleshy fibres derived

from these attachments pass vertically downwards, to be in-

serted into the bodies of the three lower cervical vertebrae

and the three upper dorsal. The two muscles of this name
are smooth and compressed at their anterior aspect. They
consist of tendinous and fleshy fibres ; the former occupy the

anterior surface, particularly at the extremities ; some are also

deep-seated ; and the fleshy fibres, which are in general short,

arc placed obliquely between them. They support the pha-

rynx, the oesophagus, the sympathetic nerves, the carotid ar-

teries, and the eighth pair of nerves.

Actions.—The anterior recti muscles are the natural antago-

nists of those placed at the back of the neck. They restore the

head to its natural position when it has been drawn backwards

by the posterior muscles, and, continuing their effort, bow it

slightly forwards. Beneath the base of the skull, and at opposite

points, we find short and straight muscles, two in front (recti

antici), two behind (rectus posticus, major and minor), one on each

side (rectus lateralis), which are the direct agents in the restricted

motions that take place between the head and the first vertebra.

The horizontal movement of the head is effected by the obliqui,

particularly by the inferior one. It is obvious, that if it acted by

itself, the first vertebra only would be rotated on the second, the

head remaining unmoved ; but the recti minores and the superior

oblique muscle conspire to fix the skull on the first vertebra, and

thereby communicate to it any movement impressed on the latter

by the inferior oblique muscle.

PHARYNGEAL REGION.

299- We have here the following muscles forming a hollow

bag, the pharynx; viz. constrictor superior, constrictor medius,

constrictor inferior, together with the stylo-pharyngeus and

palato-pharyngeus.

Dissection.—After having examined the sides and fore part of

the neck, when you are about to dissect the pharynx, larynx, and

soft palate, proceed as follows:— Cut across the trachea and oeso-

phagus a little above the sternum, and draw both together forwards.

There then can be no difficulty in detaching the pharynx from the

muscles in front of the vertebral column, as they are merely con-

nected by loose cellular tissue. When this is done, a piece of cloth
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should be carried deeply to the base of the skull, and drawn across

the pharynx, to serve as a retractor whilst the saw is being used.

The edge of the saw should, in the next place, be applied behind

the styloid processes, so as to cut through the base of the skull,

from below upwards, thereby detaching the face, with the pharynx

and larynx all pendent from beneath it. The pharynx should be

stuffed, to render its muscles tense. When its exterior is suffi-

ciently examined, a longitudinal slit made along the middle line

posteriorly, will expose its cavity, and that of the mouth and

larynx.

300. The pharynx is a musculo-membranous tube, ex-

tended from the centre of the base of the skull to the oeso-

phagus, with which it is continuous. It lies behind the nasal

fossa?, the soft palate, the isthmus of the fauces, and the

larynx, which open into it,— before the vertebral column,

and between the great vessels of the neck. The posterior

and lateral parts of the pharynx are loosely connected to the

adjacent structures by cellular tissue, but anteriorly it pre-

sents the several apertures that lead into the nose, mouth,

and larynx. Its structure is made up, externally, of muscular

fibres, (disposed in a very peculiar way, being formed into

three lamellae on each side, partially overlapping one another,)

and, internally, of mucous membrane, prolonged from the

mouth and nares. These layers of muscle are called the

constrictors of the pharynx.

301. m. Constrictor inferior arises from the external sur-

face of the cricoid cartilage, and from the oblique ridge on
the side of the great ala of the thyroid. From these attach-

ments the fibres curve backwards and inwards, converging to

those of the corresponding muscle of the opposite side, with

which they unite along the middle line. The direction of

the inferior fibres is horizontal, concealing and overlapping

the commencement of the oesophagus ; the rest ascend with

increasing degrees of obliquity, and overlap the lower part of

the middle constrictor.

302. m. Constrictor medius is smaller than the preceding :

it arises from the side of the great cornu of the os hyoides, also
from its lesser cornu, and the stylo-hyoid ligament. From
these points of attachment the fibres proceed backwards,
diverging from one another, and are blended with those of
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the corresponding muscle along the middle line. The lower

fibres incline downwards, being concealed by the inferior

muscle, the middle run transversely, the rest ascend, overlap

the superior constrictor, and are prolonged, by a narrow slip

of white fibres, to the basilar process of the occipital bone.

303. m. Constrictor superior is attached slightly to the side

of the tongue, and to the extremity of the mylo-hyoid ridge,

also to the pterygo-maxillary ligament (sect. 259,) and the

lower third of the internal pterygoid lamella. From these

different points the fibres of the muscle curve backwards,

becoming blended with those of the corresponding muscle

along the middle line, and are also prolonged, by means of

the posterior aponeurosis, to the basilar process of the occi-

pital bone. Thus, by the peculiar mode of attachment of

these muscles, the bag of the pharynx is completed on the

sides and posteriorly, and left open in front ; and by the con-

nexion of the upper constrictor with the pterygo-maxillary

ligament, and of the latter with the buccinator, a continuous

smooth surface is established from the commissure of the lips

along the side of the mouth and fauces. Besides these, we

find at each side, in the pharynx, two other muscular fasci-

culi, one being derived from the stylo-pharyngeus, which is

insinuated between the adjacent borders of the superior and

middle constrictor, and which has been already described.

(Sect. 282.) The other lies more internally, being the palato-

pharvngeus, which shall be described with the muscles of the

palate. (Sect. 309.) It may be observed, that as the lateral

attachment of the superior constrictor is no higher than to

about a third of the internal pterygoid plate, whilst the in-

sertion is into the basilar process, the fibres of the muscle, as

they pass between these points, leave a small interval, in

which the mucous membrane is uncovered.

Actions.—The pharynx is drawn up when deglutition is about to

be performed, and at the same time dilated in opposite directions.

It is widened from side to side by the stylo-pharyngei, which are

farther removed from one another at their origin than at their in-

sertion, and can thereby draw outwards the sides of the cavity ; and

as the os hyoides and larynx are carried forwards in their ascent,

the breadth of the pharynx from before backwards is also increased,

inasmuch as its fore part is drawn in the same direction, by reason
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of its connexion with the larynx. When the morsel of food is

propelled into the pharynx, the elevator muscles relax, the bag

descends, and then the fibres of its own muscular wall begin to

contract, and force the mass down into the oesophagus.

When we contrast the structure of the pharynx with that of the

oesophagus, comparing the complex arrangement observable in the

one with the simplicity of the other, we see abundant evidence of

its being intended for something more tban a mere recipient and

propellent of such matters as are to be conveyed to the stomach.

It exerts an important influence in the modulation of the voice,

being brought into action in the production of its higher tones.

The description of the muscular structure of the pharynx may

be given briefly as follows ; it may be considered as a single

muscle, consisting of two symmetrical halves, united by a raphe

posteriorly along the middle line, the union extending from the

basilar process to the oesophagus. The superior fibres curve down-

wards and outwards, to be fixed to the lower third of the internal

pterygoid plate, to the pterygo-maxillary ligament, and to the

mylo-hyoid ridge and side of the tongue ; the middle set of fibres,

broad, and expanded posteriorly at the line of junction, converge

as they proceed forwards to be attached to the cornu of the os

hyoides and the stylo-hyoid ligament, and are so disposed, that

part is concealed by the succeeding set, whilst others overlap the

preceding muscle. The lower fibres proceed forwards in the

same way, to be attached to the side of the cricoid and thyroid

cartilages. The tube is thus shown to be complete posteriorly

and at the sides, being open in front, where it communicates with

the nose, mouth, and larynx.

When the pharynx is slit open, we expose the cavities just

mentioned, and the apertures which lead into them, as well as the

orifices of the Eustachian tubes.

PALATAL REGION.

304. The soft or pendulous palate (velum pendulum palati)
forms a partial and movable curtain between the mouth and
the pharynx. Its upper border is straight, and attached to
the posterior margin of the palate bones ; the lower presents,
when viewed from before, a curved or arched border at each
side, and in the middle a conical depending process, called
the uvula. From this, as from a common point of departure,
two curved lines will be observed to extend, one at each side,
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and proceed downwards and forwards, to the side of the

tongue. These correspond with the lower or free border of

the palate, and mark the limits of the cavities of the mouth
and pharynx, for they represent a narrowed or constricted

line between them, which is termed the isthmus of the fauces.

Farther back is another pair of curved lines, one at each side,

which also commence at the uvula, and extend downwards and

backwards along the sides of the pharynx. They diverge

from the preceding curved lines so as to leave between them

an angular interval, in which is lodged the tonsil, or amyg-

dala. The curved lines here described are usually called the

arches of the palate, one pair being anterior to the other, and

also more prominent.

The soft palate consists of five pairs of muscles, enclosed

by mucous membrane.

Dissection.—When the pharynx has been dissected and exa-

mined, as directed in section 299, it may be opened by an incision

along the middle line or raphe ; this will expose the soft palate ; let

the uvula be drawn down so as to render it tense ; then the small

muscles of the palate are at once exhibited by detaching the mucous

membrane. The levatores palati are brought into view by merely

removing the mucous membrane from the posterior surface of the

soft palate ; the circumflexi will be found along the internal ptery-

goid plates : their aponeuroses, which form the fundamental part

of the soft palate, will be seen in front by dissecting off a thick

layer of granular substance, which is continued downwards upon

it beneath the mucous membrane.

305. m. Levator palati (peri-staphylinus internus, wegt,

about or near, cr«£uA.77, the uvula,) is a long, thin, flat

muscle, placed at the posterior surface of the soft palate

under cover of the mucous membrane, which arises from the

extremity of the petrous portion of the temporal bone, before

the orifice of the carotid canal, and from the cartilaginous

part of the Eustachian tube. The two muscles converge, as

they descend, to become blended at the middle of the soft

palate with the other muscles, viz. the levator palati of the

opposite side, the azygos uvulae, and the tendon of the cir-

cumflexus palati.

306. m. Circumfiexus, or tensor palati (peri-staphylinus ex-

ternum) presents two portions which differ in their direction
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and relations. The muscle arises from the small fossa (navi-

cularis) at the root of the internal pterygoid plate of the

sphenoid bone, also from the anterior surface of the cartilage

of the Eustachian tube. From these points it descends per-

pendicularly between the internal pterygoid muscle and the

osseous lamella of the same name, and ends in a tendon,

which winds round the hamular process ; there it inclines in-

wards and expands at the same time into a broad aponeurosis,

the fibres of which are inserted into the transverse ridge on

the under surface of the palate process of the palate bone,

and on reaching the middle line they unite with the aponeu-

rosis of the corresponding muscle of the opposite side.

307. m. Azygos uvula (palato-staphylinus) was so called

from its having been supposed to be a single muscle ; but

there are really two thin fasciculi, separated by a slight cel-

lular interval above, which usually unite towards the lower

part. Each arises from the pointed process (spine) of the

palate plate, and descends vertically, becoming blended with

the other structures in the uvula.

308. m. Palato-glossus, or constrictor isthmi faucium, in-

clines from the uvula forwards and outwards to the side of

the tongue, where it may be considered as inserted. It is

merely covered by the mucous membrane, which it renders

prominent, so as to form the anterior arch of the palate.

309- m. Palato-pharyngeus arches downwards and back-

Avards, so as to leave an angular interval between it and the

preceding. It commences at the uvula, and descends into

the pharynx, being intimately connected with its muscles, and
is prolonged as far as the cornu of the thyroid cartilage. It

forms the posterior arch or pillar of the velum palati.

Actions.—When the mass of food is carried back towards the

fauces, the soft palate is raised nearly to a level with the hard one,

and not only serves to prevent the ingesta from passing into the

nares, but also, by the contraction of its two arched muscles, assists

in pressing them down into the pharynx. The circumflex muscles
stretch the palate from side to side, and render it tense, whilst the

proper elevators raise it up, and then the palato-glossi and palato-

pharyngei, taking their fixed points below, are enabled, by de-
pressing the palate, to force down the food into the cavity ready
to receive it.
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LARYNGEAL REGION.

310. We have here several pairs of small muscles, which

move the cartilages of the larynx, and are thereby concerned

in the production of voice.

Dissection.—When the pharynx has been opened, as directed

in the previous dissections, the cavity of the larynx is brought into

view. The muscles are readily exposed by removing the mucous

membrane which alone conceals them. It is necessary to detach

and evert the wing of the thyroid cartilage, in order to see the

lateral crico-arytaenoid muscle, and the thyro-arytaenoid.

The proper muscles of the larynx may be divided into two

sets, viz. dilators and contractors of the rinia of the glottis.

One pair of the dilators has been already described as being

seated outside, viz. the crico-thyroidei (Sec. 291). The others

are the crico-arytaenoidei postici.

.311. m. Crico-arytccnoidei postici.—These rest posteriorly

on the broadest part of the cricoid cartilage, covering by their

origin the whole of it, except the middle perpendicular line.

Their fibres converge, as they proceed upward and outwards,

to be inserted by a narrow process into the bases of the ary-

tenoid cartilages by their external borders. They are merely

covered by the mucous membrane.

The contractors are the following

:

312. m. Crico-ai-ytanoidei laterales are extended obliquely

backwards and upwards, from the upper border of the cricoid

cartilage on each side, to the base of the arytenoid cartilage.

They lie in the interval between the ale of the thyroid carti-

lage and the glottis, concealed by the lining membrane.

313. rn. Thyro-arytcenoidei are placed immediately above

the preceding, and are united with them at the point of inser-

tion ;
they are stretched from before backwards, between the

inner surface of the thyroid cartilage at its angle, and the

base of the arytenoid cartilages at their anterior border.

They lie parallel with the rima.

Some muscular fibres may also be traced from near the

origin of the preceding, which ascend to the margin of the

epiglottis. These are described by some anatomists as thyro-

epigloltidcci, or dcpressores epiglottidis ; but it may be ob-
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served, that the closure of the aperture by means of the epi-

glottis, is effected by the ascent of the whole larynx, by which

the rima is drawn as it were under cover of its operculum,

and not by the descent of the latter upon it. Some muscular

fibres are also occasionally found in the folds of mucous mem-

brane stretched between the arytenoid cartilages and the

epiglottis. These have been named arytccno-epiglottidai.

314. m. Arytanoldeus consists of oblique and transverse

fibres intimately blended together, and laid upon the posterior

concave surface of the arytaenoid cartilages. Albinus and

Winslow, from a consideration of the difference in the direc-

tion of its fibres, divided the muscle into three, viz. two

oblique, and one transverse ; but as all conspire in their

actions, and are inseparably connected together, most modern

anatomists describe them as a single muscle. The oblique

fibres pass from the base of one cartilage towards the apex of

the other, crossing in the middle. The transverse fibres pass

from one border to the other, and are partly covered by the

oblique.

Actions.—The arytaenoideus contracts the base or widest part of

the rima, rendering it an elongated chink, and is therefore the

direct antagonist of the posterior crico-arytenoid muscles, which

draw the basis of the cartilages outwards, and widen the interval

between them. These cartilages are, on the contrary, drawn for-

wards (and the antero-posterior extent of the aperture thereby

diminished) by the lateral muscles, which pass to them from the

cricoid and thyroid cartilages. It may easily be shown that the

fibres of the thyro-arytaenoid muscles are not merely stretched

from before backwards, between the cartilages, but that some of

them are attached at different points to the chordae vocales, and
so may act as stops on a musical string, limiting the extent of the

part which vibrates at a given moment, and thereby modifying the

sound.

Muscles of the Back.

315. The muscles placed along the posterior part of the

trunk are found to be arranged in layers, or strata, placed one
over the other, and differing materially in extent, attachments,
and use. The superficial muscles are so broad as to cover all

the others; and as their extent is considerable, their number



MUSCLES OF THE BACK DISSECTION. SOI

is proportionally diminished, being only two, viz. the trape-

zius and latissimus dorsi. We shall here place them in the

order in which we find them in our dissections, proceeding

from the tegument to the spine and ribs. Those in each

group or layer diminish in size as they increase in number.

In the first layer are the trapezius and latissimus dorsi.

In the second, the rhomboidaei and levator scapulae.

In the third, the splenii and serrati postici.

In the fourth, the erector spinas, cervicalis ascendens,

transversalis colli, trachelo-mastoideus, and complexus.

In the fifth, the semi-spinales dorsi and colli, recti and

obliqui.

In the sixth, the inter-spinales, inter-transversales, multi-

fidus spinae, levatores costarum.

Dissection. — The subject being turned prone, the chest and

abdomen should be supported by blocks, and the arms allowed to

hangover the sides of the table. An incision may be made through

the integument, along the spinal column, from the occipital protu-

berance to the sacrum. This should be bounded at its superior

extremity by a transverse incision, carried outwards to the mastoid

process, and below by another extended along the spine of the

ilium. The intervening space may, in the next place, be inter-

sected by two lines, one drawn from the first dorsal vertebra, over

the spine of the scapula, the other commencing at the last dorsal

vertebra, and carried horizontally outwards.

As the space here marked out is so very extensive, it may be

advisable to make an incision obliquely upwards from the last

dorsal vertebra to the spine of the scapula, which will correspond

with the lower border of the trapezius muscle ; and the dissection

may be commenced by raising the angular flap of skin thus in-

cluded, proceeding in the direction of the fibres of that muscle,

that is to say, from below upwards and outwards. The other

portions of integument should be successively raised, taking care

to expose accurately the tendinous fibres where they arise from

the spinous processes, as they afford a guide to the fleshy part of

the muscle.

When the latissimus and trapezius have been exposed and exa-

mined in their entire extent, which will take some time, in conse-

quence of the quantity of surface that is to be gone over, they are

to be removed, in order to bring into view the muscles that lie

beneath them.
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FIRST LAYER OF DORSAL MUSCLES.

316. m. Trapezius (cucullaris, Scemm. ;
occipito-dorsi-

acromialis) is a flat thin triangular muscle of considerable

extent, which is placed immediately under the skin along

the posterior part of the neck, as well as of the back and

shoulder. If the two muscles of this name be taken toge-

ther, they represent a four-sided figure (hence the name),

two angles of which correspond with the points of the

shoulders, one with the occipital protuberance, and the

fourth with the spinous process of the last dorsal vertebra.

The trapezius arises, 1, from the occipital protuberance, and

from about a third of the curved line, extending forwards

from it ; 2, in the cervical region, from the fibres of the cor-

responding muscle, both being blended together, and from a

tendinous band, called ligamentum nucha, ; 3, from the spi-

nous process of the last cervical, and all those of the dorsal

vertebra;, as well as from the supra-spinous ligament. From
these different points of origin the fibres proceed towards

their insertion into the clavicle, the acromion process, and the

spine of the scapula, following very different directions ;

those from the occiput inclining downwards and outwards,

and those from the lower part of the back upwards and out-

wards, the obliquity of each set diminishing, so that those

intermediate between the two extremes become horizontal.

The superior fibres turn forwards a little, and are inserted

into the external third of the clavicle, the middle pass trans-

versely to the upper border of the acromion process, whilst

the inferior ones ascend to reach the upper border of the

spine, to which they are attached as far back as the triangu-

lar surface at which it commences. The tendinous fibres by
which the muscle arises are rather short along the interval

from the last dorsal vertebra as high as the fourth ; there

they lengthen gradually, but opposite the fourth cervical

vertebra they again acquire about the same extent, so that in

the interval between these points, the union of the muscular

with the tendinous fibres forms a crescent, and if the two

muscles be dissected together they will represent an oval.

From the line of union of the two trapezii along the neck,

a band of condensed cellular membrane, mixed with tendi-
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nous fibres, projects forwards, so as to reach the spinous pro-

cesses of the vertebrae, forming a septum between the sets of

muscles on each side of the middle line. It is attached by
its upper extremity to the occipital protuberance, by the

lower to the spinous process of the seventh cervical vertebra

;

its posterior border is blended with the fibres of the trapezii,

whilst the anterior is fixed to the spinous processes of the

cervical vertebras. This is usually called ligamentum nucha.

In the human subject it can only be considered as a rudiment

of that peculiar elastic band which serves to sustain the

weight of the head in the lower animals.

Structure— the trapezius is fleshy in the greater part of

its extent, and tendinous at its attachments: relations— by

its posterior surface with the skin, beneath which it lies in its

entire extent ; the anterior one covers part of the complexus,

the splenii, levator anguli scapulas, the supra-spinatus, infra-

spinatus slightly, the rhomboidei, and the upper part of the

latissimus dorsi. Where the inferior fibres slide over the

triangular surface between the base and spine of the scapula,

in order to reach the upper border of the latter, a synovial

bursa is interposed.

317. m. Latissimus dorsi (dorsi-lumbo-sacro-humeralis), as

its name implies, is of considerable extent, for it occupies the

whole of the posterior part of the lumbar region, and the

lower half of the dorsal. It is flat, broad, and thin in the

greater part of its extent, but it gradually becomes contracted

into a narrow fasciculus towards its insertion into the hume-

rus. It arises by tendinous fibres, 1, from the spinous pro-

cesses usually of the six lower dorsal vertebrae, from all those

of the lumbar region and of the sacrum, and from the supra-

spinous ligament ; 2, from the external border of the crista

ilii (its posterior third) ; 3, by fleshy digitations from the

three or four last ribs, where they are interposed between

similar processes of the obliquus externus. The tendinous

fibres from the two first lines of origin form, by their inter-

texture, or union, a broad aponeurosis, from which the fleshy

fibres proceed, converging towards the axilla. The fibres at

the upper part are the shortest, and pass almost horizon-

tally outwards ; those lower down become longer and incline

from below upwards, gradually increasing in the degree
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of their obliquity; finally, those which are attached to the

ribs ascend almost vertically. By this convergence, the

fibres form a narrow and thick fasciculus, which slides over

the inferior angle of the scapula, from which it sometimes

receives a small accessory muscle. In this situation it rests

on the teres major, which it accompanies towards the axilla,

but gradually turns, as it were, on itself, so as to get to the

anterior aspect of that muscle, and is inserted into the poste-

rior border of the bicipital groove in the humerus. The flat

tendon by which the latissimus dorsi is inserted becomes

united, particularly by its lower border, with that of the

teres major ; it ascends higher than the latter, and also lies

nearer to the brachial vessels. It is sometimes connected to

the pectoralis major by a fleshy fasciculus extended across the

axillary space.

Structure—tendinous along its point of origin from the spine

and the ilium, broad and aponeurotic in the lumbar region,

—

tendinous at its insertion,— fleshy in the rest of its extent,

where it lies over the ribs, the angle of the scapula, and the

fold of the axilla : relations— it is covered by the trapezius

at its dorsal origin, and subcutaneous in the rest of its extent,

except where it ascends into the axilla. The anterior surface

rests on the deep lumbar muscles, the serratus posticus infe-

rior, the rhomboideus major, infra-spinatus, and teres major ;

its internal border is blended with the fibres of the corre-

sponding muscle, along the middle line, the inferior inter-

mixes with those of the gluteus maximus. The superior

border is free, and describes a slight curve, whose concavity

looks upwards ; the anterior one, also free in the greater part

of its extent, slightly overlaps the obliquus externus below,

and higher up the serratus magnus.

Actions.— The trapezius and latissimus dorsi direct or influence

the motion of several parts, as must be evident from the extent of

th eir attachments. If the shoulders be fixed, the trapezii muscles
acting together, draw the head directly backwards ; but if only

one of them acts, it inclines the head to the corresponding side.

If the head be fixed, the superior part of the trapezius elevates
the point of the shoulder, and sustains it in that position, as when
a burden is supported upon it ; but if the effort required be consi-
derable, or if it must be continued for any length of time, the co-
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operation of the serratus magnus becomes indispensable. It would

appear at first sight, from a mere inspection of the fibres of this

muscle, that those in the middle part of it could draw the scapula

directly backwards, and the lower ones draw it downwards. This,

however, is far from being the fact. As the muscle is attached to

the spine of the scapula and the acromion, it will rather, in con-

sequence of the obliquity of the direction of these processes, com-

municate a certain degree of rotatory motion to the whole bone,

by means of which, when the acromion ascends, the posterior angle

descends, and the inferior one comes forward ; and should the

acromion be made to resume its previous position, the inferior angle

will move backwards, the superior one upwards. The scapula,

then, in its movements, cannot be made to ascend or descend, to

go backwards or forwards, in such a way that the direction of its

different parts may remain exactly parallel, in their new situations,

to those which they had previously occupied :— This bone will,

on the contrary, be found to rotate, as it were, on a pivot driven

through the centre of its dorsum. To draw the scapula directly

backwards requires the combined effort of the trapezius and rhom-

boid muscles ;
for, as their fibres decussate, the direction of the

one being obliquely downwards, that of the other upwards, the

bone, by their combined action, is made to move in the direction

of the diagonal of their forces, that is to say, towards the spinal

column.

The latissimus dorsi, when it acts on the shaft of the humerus,

necessarily draws it downwards, and gives it at the same time a

rotatory motion on its own axis, particularly if it had been pre-

viously everted, or turned outwards. When the shoulder and arm

are rendered fixed, the muscle acts in various ways on the trunk.

Thus it assists in forcible inspiration, by drawing on the lower ribs

and elevating them. By conspiring with the abdominal and great

pectoral muscles, it elevates and sustains the body in the effort of

climbing ; and when an individual is constrained to resort to the

assistance of crutches, the latissimus and pectoralis major are the

chief agents in progression.

The trapezius and latissimus dorsi, more particularly the latter,

can act under certain circumstances on the spine, preparatory to

which the shoulder and arm must become (at least relatively) the

fixed points of their attachment. When a man walks close to the

margin of a raised foot-path, or of a curb-stone, and happens to

incline a little beyond it, the body becomes curved to that side,

and by its own weight would carry him over it, if a particular

X
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effort were not made to prevent such an occurrence. For this

purpose the arm of the opposite side is, as it were, instinctively

thrown out somewhat from the body, so as to render the insertion

of the latissimus dorsi into that bone, its fixed point of attach-

ment. Thus sustained, the fibres of the muscle are enabled to

act on the spine, and by pulling on those parts of it which are

curved, they draw them into a right line with the rest, and so

restore the equilibrium of the body.

SECOND LAYER.

Dissection.—To expose the rhomboid muscles and the levator

scapulae, the trapezius must be removed. For this purpose, the

fibres of the trapezius may be detached from their connexion with

the clavicle and spine of the scapula, and reflected back to the

spine. This will be found easier than the usual plan of detaching

it from the latter, both because it is there very thin, and also

because its fibres are connected with those of the rhomboid

muscle. Its dorsal portion conceals the rhomboidei, and part of

the latissimus dorsi ; and the cervical, the levator scapulae, the

splenius, and complexus. These may be dissected in the course

of their fibres, as the trapezius is being reflected back towards

the middle line, where it may be separated from its fellow of the

opposite side along the cervical region, so as to expose the liga-

mentum nuchae. In doing this, insert the edge of the knife under

the muscle at the occiput, and draw it from above downwards, in

the line of the spinous processes.

318. m. Rhomboideus (dorso-scapularis) is usually divided

into two muscles ; which, though they lie on the same plane,

are similar in structure and use, and differ only in size.

The two parts of the muscle are separated by a slight cel-

lular interval. It is extended obliquely from the spinous

processes of the lower cervical and upper dorsal vertebrae, to

the base of the scapula, m. Rhomboideus minor arises from
the spinous process of the seventh cervical vertebra, and
from the ligamentum nuchas, its fibres being also closely

united with those of the trapezius. It inclines downwards
and outwards, to be inserted into that part of the base of the

scapula which corresponds with the triangular surface from
which the spine commences.

319. m. Rhomboideus major, three or four times broader
than the other, is placed in close contact, and immediately
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below it. It arises from the spinous processes of the four or

five upper dorsal vertebra?, and their inter-spinous ligaments,

and is inserted into that part of the base of the scapula

included between its spine and inferior angle. Direction

— downwards and outwards: structure— muscular in the

greater part of its extent, tendinous at its origin : relations

— it is covered by the trapezius in the greater part of its

extent, and towards the lower part by the latissimus dorsi

;

but when the arm is drawn away from the side, a small

portion is left uncovered by these muscles, where they

diverge at the base of the scapula.

320. m. Levator anguli scapula (trachelo-scapularis) is

placed along the side and posterior part of the neck, forming

a long and rather thick fasciculus of fleshy fibres. It arises

from the posterior tubercles of the three or four superior

cervical vertebras, by so many tendinous points. From these

the fleshy fibres proceed, being at first slightly separated,

but soon united to form a flat muscle, which is inserted into

that part of the base of the scapula included between its

spine and superior angle. Direction— downwards and a

little backwards; structure— fleshy in the greater part of its

extent, tendinous at its origin: relations— it is covered by

the sterno-mastoid muscle above, and by the trapezius be-

low; it rests on the splenius colli, transversus cervicis, and

serratus posticus superior.

THIRD LAYER.

Dissection. After having examined the muscles of the second

layer, they must be removed in order to gain a view of those

underneath them. For this purpose, the rhomhoidei may be

detached from the spine of the scapula, and reflected backwards,

which is the easier mode of attaining the end desired, and avoids

any risk of raising with them the serratus superior, which is inti-

mately connected with their origin. The aponeurosis of the

latissimus dorsi may be divided by an incision carried from above

downwards, along its middle ; and as the external half is reflected

outwards, its intimate connexion may be observed with the

obliquus abdominis, along the border of the deep lumbar muscles.

The other portion of the aponeurosis may be drawn back towards

the spine, by which means the serratus posticus is left untouched.

x 2
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The serrati and their connecting membrane may then be in-

spected.

321. to. Serratus posticus superior (cervici-dorso-costalis)

is placed under cover of the rhomboideus ; it is flat, and

very thin. It arises from the spinous process of the last

cervical, and from those of two or three upper dorsal ver-

tebra?, by a thin aponeurosis, which inclines downwards and

outwards, soon becoming muscular, and is inserted by four

fleshy digitations into the bodies of the second, third, fourth,

and sometimes fifth ribs, a little beyond their angles. Its

direction is obliquely downwards and outwards, resting on

the deep muscles and the angles of the ribs.

322. m. Serratus posticus inferior (dorsi-lumbo-costalis)

is broader than the preceding muscle, from which it is sepa-

rated by a considerable interval, as one of them corresponds

with the upper, the other with the lower ribs. It arises

from the spinous processes and inter-spinous ligaments of the

two last dorsal, and two or three upper lumbar vertebrae, by

a thin aponeurosis. This ends in a fleshy lamella, which is

inserted by four digitations into the bodies of the four last

ribs. Its direction is upwards and outwards : structure—
partly muscular, partly aponeurotic : relations—its posterior

surface is covered by the latissimus dorsi ; the anterior rests

on the deep lumbar muscles.

323. On the same plane with the serrati, and connecting

their borders, may be observed a thin, semi-transparent la-

mella (vertebral aponeurosis), which forms a septum between
the superficial and deep muscles. Its fibres are for the most
part transverse, some, however, take a contrary direction.

As the muscles, with their connecting aponeurosis, are

stretched from the spinous process to the angles of the ribs,

they form with the vertebral grooves a sort of angular canal,

in which are lodged the long extensor muscles.

324. The splenius muscle is placed obliquely along the
posterior part of the neck ; it is usually divided into two
parts, one being extended from the spinous processes of the
upper dorsal and lower cervical vertebrae, to the side of the
base of the skull, the other to the transverse processes of
three or four superior cervical vertebrae. This separation of
the muscle at its superior attachment has given occasion for



CAPITIS. 309

its division into two parts, the lower being named splenius

colli, the upper splenius capitis.

m. Splenius colli (dorso-trachelius) arises from the spinous

processes of four dorsal vertebrae, from the third to the

sixth inclusive: the fibres ascend, forming a flat, muscular
plane, which is inserted by separate points into the trans-

verse processes of the three or four superior cervical vertebrae,

close to the origin of the levator anguli scapulae.

m. Splenius capitis (cervico-mastoideus) differs from the

preceding in situation, being placed superior and internal to

it, and is also somewhat broader and thicker. It arises from

the spinous processes of the two superior dorsal vertebrae,

and of the seventh cervical, also from the ligamentum nuchae

opposite the sixth, fifth, and fourth. From these points its

fibres proceed upwards and outwards, to be inserted into the

external part of the mastoid process, and also into part of

that rough surface on the occipital bone, which is included

between its curved lines. Direction— obliquely upwards

and outwards ; structure — tendinous at its attachments,

fleshy in the rest of its extent : relations— its posterior and

external surface is covered by the trapezius, sterno-mastoid,

and levator anguli scapulae ; the other rests on the com-

plexus, trachelo-mastoid, and longissimus dorsi.

Actions.—The levator anguli scapulae conspires with the rhom-

boideus in one of its more obvious actions. When the acromion

process is elevated, the posterior angle of the scapula is depressed,

and the inferior one carried forwards ; but as soon as the more

powerful muscles cease to act, the levator draws upwards the

posterior angle of the bone, whilst the rhomboid carries backwards

and upwards the inferior angle, thus giving a slight rotatory

motion to the whole bone, and at the same time depressing the

acromion and point of the shoulder. If the shoulder be fixed, the

levator may incline the neck down to the same side, just as the

trapezius draws the head under the like circumstances. If the

rhomboid muscle conspires with the middle and lower part of the

trapezius, the base of the scapula will, by their joint effort, be

carried directly towards the spine.

The serrati postici, in their action on the thorax (which from

their size is necessarily insignificant), are antagonists. The infe-

rior one is enabled by the direction of its fibres to depress the
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ribs, and to assist in expiration ; but the other elevates the ribs,

into which it is inserted.

If the splenii muscles of both sides act together, they draw the

head directly backwards, in which they conspire with the com-

plexus and trapezius. When those of one side act separately,

they incline the head laterally, giving it at the same time a slight

rotatory motion. The complexus, too, by reason of the oblique

direction of its fibres, can give a certain degree of horizontal mo-

tion to the head, but in a direction contrary to that of the splenii,

as must be evident from the fact, that the fibres of the one incline

outwards as they ascend, and those of the other inwards.

FOURTH LAYER.

325. The term erector spina may with much propriety

be applied to that long, intricate interlacement of muscular

fibres, which in the lumbar region forms a thick mass that

fills up the vertebral groove, but which along the back becomes

divided into two parts, viz. the sacro-lumbalis and longissi-

mus dorsi. The muscle arises, 1, from all the spines of the

sacrum, as well as its lateral parts ; 2, from the spinous and

transverse processes of the four inferior lumbar vertebras, and

the inter-spinous ligaments ; 3, from the sacro-iliac liga-

ments, and from the posterior third of the crista ilii. At its

origin from the sacrum, it is tendinous : where it corresponds

with the loins, the external half is fleshy, the internal apo-

neurotic. Opposite the last rib, the muscle becomes sepa-

rated into the parts above mentioned by a cellular interval.

Dissection.—When you have sufficiently examined the muscles

of the third layer, divide the serrati and their aponeurosis in the

middle, and reflect the pieces, one inwards, the other outwards.

When this is done, the sacro-lumbalis and longissimus dorsi may
be traced from below upwards, by merely passing the handle of

the scalpel along the cellular interval which separates them. The
next step is to detach the splenii at their origin by an incision car-

ried from above downwards close to the spinous processes. These
muscles diverge at their upper part, and leave between them an
interval in which the complexi are seen. When the splenius has
been detached from the vertebra; and reflected outwards, the

transversalis colli and trachelo-mastoideus can be followed along
the neck, taking them as continuations of the long dorsal muscles.
Examine the complexus, then pass the handle of the scalpel under
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its inner border ; draw it outwards so as to get the scalpel deeply

under it, and detach it from the transverse processes, cutting from

within outwards. Reflect it up to the head, by which means the

recti and obliqui capitis are exposed, and also the spinalis colli.

Finally, the spinalis dorsi will be observed between the longissi-

mus dorsi and the spinous processes ; and when these muscles are

removed, that series of oblique muscular and tendinous fibres is

exposed which constitutes the multifidus spina;. When examin-

ing the muscles here noticed, you will find not a few variations in

their points of attachment in different subjects. I lately saw the

trapezius extend only to the seventh dorsal spine ; and the deeper

seated muscles are much more liable to present changes in the

number and extent of the points to which their fibres are fixed.

326. m. Sacro-lumbaliS) or rather (if its attachments be

considered) the sacro-costalis, proceeds upwards, forming

the exterior part of the erector spina?, inclining a little out-

wards as it ascends, at the same time becoming narrower,

inasmuch as it deposits, as it were, upon each rib part of its

fibres. These end in tendinous processes, which are inserted

into the angles of the six or seven lower ribs, and so the

muscle (at least the part of it that can be traced up from the

lumbar region) should be considered as terminating, but that

a series of accessory fibres (m. accessorius ad sacro-lumbahni)

begin to be placed along its inner side, by which it is pro-

longed to the neck. These bundles of fibres, which are over-

lapped by the insertions of the muscle itself, commence at

the angles of the ribs by tendinous points, which soon become

fleshy, and pass up over one or two intercostal spaces, to be

inserted successively into the angles of the superior ribs, and

into the transverse process of the last cervical vertebra ; and

so the chain of continuity is maintained along the thorax.

Intimately united with these may be observed another and

larger fasciculus of fibres, by which the muscle is prolonged

into the neck, and which on that account has been called

" cervicalis ascendens," from its resembling a process sent up

into the neck from the sacro-lumbalis, whilst others have

applied to it the term cervicalis descendens, from the circum-

stance that its more fixed point of attachment is at the trans-

verse processes of the cervical vertebrae, from which it passes

down along the angles of the ribs, and intermingles with the



312 MUSCLES OF THE BACK.

fibres of the sacro-lumbalis. Be this as it may, the cervical

prolongation of the sacro-lumbalis (m. cervicalis ascendent;

cervicalis descendens) arises from the angles of the sixth, filth,

fourth, and third ribs, by a series of tendinous fasciculi,

which are blended with the fibres of the sacro-lumbalis.

These gradually unite to form a thin, short, muscular band,

which extends along the transverse processes of the sixth,

fifth, fourth, and third cervical vertebrae, into which it is in-

serted by so many separate digitations or points.

327. m. Lotigissimus dorsi, or inner division of the erector

spinas, is prolonged vertically upwards from the lumbar mass,

gradually diminishing in size as it ascends. It lies in the

middle of the vertebral groove, intermediate between the

sacro-lumbalis and the semi-spinalis dorsi, from which it is

separated by deep cellular intervals. The posterior surface

is smooth and even, but from the anterior a number of pro-

cesses are sent off, which are inserted into the transverse pro-

cesses of the dorsal vertebras, as well as the adjacent rough

surface of the ribs. Considerable variety occurs in the num-

ber of these attachments to the ribs ; sometimes they can be

traced to only seven or eight, at others to eleven. The mus-

cle would at first sight appear to cease at the top of the tho-

rax ; but when examined in that situation, it will be found

connected intimately with two muscular fasciculi, which may
be considered as accessories to it. By one of these (the trans-

versalis colli) it is prolonged into the neck, and connected

with the transverse processes of the cervical vertebrae, by the

other (the trachelo-mastoideus) with the mastoid process and
the base of the skull.

in. Transvcrsalis colli (transversus cervicis, Scemm.) arises

from the transverse processes of the four or five upper dorsal

vertebrae, by so many separate points, which are connected

with the fibres of the longissimus dorsi : these form a flat,

irregular fasciculus, which is prolonged upon the transverse

processes of the cervical vertebrae, and inserted by a series of
tendinous and fleshy points into their posterior tubercles,

from the sixth to the second inclusive. The muscle must,
from its mode of origin and insertion, be thinner towards its

extremities than in the middle. Its external side is in con-
tact with the cervicalis ascendens and splenitis colli, which
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rest upon it ; the internal one lies on the complexus and tra-

chelo-mastoideus, being, in most instances, so closely united

with the latter, that they are with difficulty separated.

m. Trachelo-mastoideus is the cranial prolongation of the

longissimus dorsi ; it is also sometimes called " complexus

minor." It arises by a series of distinct fasciculi from the

transverse processes of the three or four upper dorsal verte-

brae, and the three lower cervical. The union of these forms

a flat and thin muscle, which ascends, inclining somewhat

outwards, to be inserted into the posterior border and sur-

face of the mastoid process. Its internal surface rests on the

complexus for the greater part of its extent ; farther up it

crosses over the obliquus capitis (superior and inferior), and

covers the origin of the digastricus.

m. Spinalis dorsi. Between the inner border of the longis-

simus dorsi and the spines of the vertebras are placed some

tendinous and fleshy fasciculi, attached by their lower extre-

mities to the first two lumbar and the three contiguous dorsal

vertebras, and by the upper to the eight or nine superior dorsal

spines. The fasciculi thus attached at their extremities are

free in a great measure towards the middle, and form a sepa-

rate muscle called spinalis dorsi. The two muscles of this

name, when exposed together, represent an elongated ellipse.

328. m. Complexus (trachelo-occipitalis) is a thick and

rather broad muscle, situated somewhat obliquely upon the

posterior part of the cervical region. Its name is derived

from the peculiar manner in which tendinous and fleshy

fibres are intermixed in its structure. It arises from the

transverse and articulating processes of the four or five supe-

rior dorsal vertebras, and from the transverse processes of the

four inferior cervical, by a series of tendinous points. These

are soon aggregated into a mass, which proceeds obliquely

upwards and inwards, converging to the corresponding mus-

cle of the opposite side, and finally is inserted into the irre-

gular surface between the curved lines on the occipital bone.

At their origin, the two muscles of this name are separated

at a considerable interval, but at their insertions they are in

close contact. The posterior or external surface of each,

which is inclined obliquely outwards, is in immediate contact

superiorly for a short way with the trapezius ; in the middle
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of the neck, the splenius rests upon it, and lower down the

trachelo-mastoideus. The anterior, or inner surface rests on

the semi-spinalis colli, and higher up on the rectus capitis

major, and on the obliqui.

Close by the inner border of the complex us, and in most

cases forming a part of it, is a long fasciculus, consisting of

two fleshy bellies united by a tendon, and hence named m.

Biventer cervicis. Inferiorly it presents two or three tendi-

nous and fleshy points attached to as many transverse pro-

cesses of the dorsal vertebrae from the fourth to the sixth or

seventh, and superiorly inserted into the occipital bone near

the complexus.

FIFTH LAYER.

329- The semi-spinalis muscle is so named from its fibres

being placed obliquely between the transverse and spinous

processes of the vertebra?. It consists of two parts, one in

the cervical, the other in the dorsal region; hence they are

described and named as if they were two separate muscles,

viz. semi-spinalis colli, and semi-spinalis dorsi.

m. Semi-spinalis colli arises by four or five fasciculi from

the transverse processes of the four or five superior dorsal

vertebrae. These, having united, incline inwards as they as-

cend, and are inserted usually by four separate points into

the spinous processes of the cervical vertebrae, from the fifth

to the second inclusive. Its fibres at their origin are covered

by those of the longissimus dorsi, and in the neck by the

complexus : its inner surface rests on the termination of the

spinalis dorsi, and higher up on the inter- spinales cervicis.

m. Semi-spinalis dorsi is placed in a continuous line imme-
diately beneath the preceding muscle, and intimately united

with it. It arises from the transverse processes of the dorsal

vertebrae, from the eleventh to the fifth inclusive, by so many
distinct fasciculi. These, having united, pass upwards, and
are inserted into the spinous processes of the four superior

dorsal and two lower cervical vertebrae. Its fibres, at their

origin, are concealed by the longissimus dorsi, and at their

insertion, for some way, by the semi-spinalis colli ; in the

interval they lie between the longissimus dorsi and the spi-

nous processes of the vertebrae.
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330. in. Reel us capitis posticus major (axoido-occipitalis)

is situated along the middle line, close to the vertebrae, ex-

tending from the spinous process of the axis to the under

surface of the base of the skull. It arises by a pointed ori-

gin from the process just mentioned, and, gradually enlarg-

ing as it ascends, is inserted into the inferior curved line of

the occipital bone. It diverges somewhat from the corre-

sponding muscle of the opposite side, and is covered by the

complexus.

331. m. Rectus capitis posticus minor (atlo-occipitalis) ex-

tends from the atlas to the base of the skull, being smaller

every way than the preceding. It arises from the posterior

border of the atlas, and is inserted into the rough surface

between the inferior curved line on the occipital bone, and

the foramen magnum. It lies nearer to the middle line than

the preceding muscle, and can therefore be seen without dis-

turbing it.

332. in. Obliquus capitis inferior (axo-atloideus) is placed

obliquely between the first two cervical vertebrae. It arises

from the spinous process of the axis, between the origin of

the rectus posticus major and the insertion of the semi-

spinals colli, and is inserted into the extremity of the trans-

verse process of the atlas.

333. m. Obliquus capitis superior (atlo-post-mastoideus)

extends from the atlas to the lateral and inferior part of the

base of the skull. It arises from the extremity of the trans-

verse process of the first cervical vertebra, inclines from thence

obliquely upwards and inwards, expanding somewhat as it

ascends, and is inserted, close behind the mastoid process,

into the interval between the curved lines of the occipital

bone. These two muscles are covered by the complexus,

and correspond, the one with the first inter-vertebral space,

the other with that between the atlas and occiput.

334. m. Inter-spinales, as their name implies, are short

fasciculi of fleshy fibres, placed between the spinous processes

of the contiguous pairs of vertebras. They are well marked

and defined in the neck, in the lumbar region they are seldom

distinct, and in the dorsal can scarcely be said to exist. As

each passes from the upper border of a particular spinous

process in the neck, to be inserted into that next above it, it
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must consist of two parts, one for each tubercle, inasmuch as

the spinous processes in this region (except the first and last)

are bifid at their extremities. Their points of attachment at

once indicate their extent and relations.

335. In close contact with the inter-spinales, and placed

along their posterior border, may be observed, in most in-

stances, some thin bundles of fibres, which cannot be said to

lie within the interval of the spinous processes. On the con-

trary, they extend from the summit of one to the next, or

second next, above it. From this circumstance they have

been called supra-spinales ; and as they increase gradually

from below upwards, being situated in the median line, they

may be considered as analogous to the recti capitis postici.

When proceeding with the dissection of the muscles here

noticed, you will meet with the elevators of the ribs, a series

of fleshy and tendinous bundles extended downwards and

forwards from the transverse processes of the vertebrae to the

margins of the ribs ; for these see section 399-

336. m. Inter-transversales are placed between the trans-

verse processes of the cervical vertebras : they can seldom, if

ever, be demonstrated in the dorsal or lumbar region. As
the transverse processes of the vertebrae in the neck are bifid,

the muscles disposed between each pair of them are arranged

in two planes, one before the other, so that the cervical nerves,

at their exit from the vertebral column, necessarily pass out

between them.

337. m. Multifidus spina, extends along the spinal column
from the sacrum to the axis, filling up the deepest part of the

groove between the transverse and spinous processes. It is

made up of bundles of fleshy and tendinous fibres, intermixed

rather confusedly together. The direction of these is more or

less oblique, but their length varies considerably, as they are

found to reach from the transverse process of a particular

vertebra to the spinous process of that immediately above it,

and, in other instances, to those higher up by one or two
spaces. Thus formed, the structure here described should be
considered not as a single muscle, but rather as an aggregate
of many, which conspire in their general action on the verte-

bral column, by reason of the separate influence which each
can exert on individual pairs of vertebrae. The first of these
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fasciculi extends from the side of the sacrum to the spinous

process of the fifth lumbar vertebra, the last from the trans-

verse process of the third cervical vertebra to the spine of the

axis. The muscle gradually diminishes in bulk as it ascends;

its fibres are intimately blended with those of the semi-spinalis

dorsi et colli.

Combined actions.—The sacro-lumbalis, longissimus dorsi, and

multifidus spinae, conspire in fixing the spinal column, and thereby

maintaining the trunk erect. If they continue their effort, the body

will be drawn somewhat backwards, as may be observed when a

considerable weight is suspended from the neck, or in persons who

have become excessively fat. In both these cases, the extensor

muscles are required to make increased efforts to counterpoise the

influence of the weight appended to the fore part of the body. As
these muscles have to sustain the trunk in the sitting as well as in

the standing posture, it might be supposed that they scarcely ad-

mitted of any relaxation, and therefore are kept almost constantly

in action. But it does not appear necessary, except in making

great efforts, that all of them should be in action at the same

moment, and even the different parts of the same muscle must, in

most cases, act successively. Thus the lower fibres of the multi-

fidus spinae pass from the sacrum to the lumbar spines, and mate-

rially assist the quadratus lumborum and other muscles in fixing

the lumbar vertebras. These, or rather their transverse processes,

become the fixed points from which the succeeding parts of the

multifidus act on the spines throughout the entire length of the

column, so that a succession of efforts is propagated from below

upwards by a sort of vermicular motion. When by such an arrange-

ment the action of one set of fibres succeeds that of another, each

will have its alternations of contraction and relaxation, as well as

the fibres of those muscles in which the change is more perceptible.

The sacro-lumbalis can draw down the lower ribs ; and if the effort

be continued, this influence must speedily be propagated to the

spinal column, which is thus bent towards the side by means of

the intimate connexion between the heads of the ribs and the

vertebrae. The longissimus dorsi conspires to produce the same

effect. The spine admits, to a certain extent, of a rotatory move-

ment. Thus the head may be carried round by a horizontal motion,

until the chin comes nearly on a line with the point of the shoulder,

after which the spine may be made to turn on its own axis, until

the face shall have completed almost a semi-circle, from the point
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at which its first movement began. The latter movement is effected

by that peculiar action of the multifidus spinas above alluded to ;

but it is the muscle of the opposite side from that towards which

the movement takes place, that produces the rotation, assisted by

the obliquus externus abdominis.

The influence of the sacro-lumbalis in depressing the lower ribs

must be evident from its mode of attachment to them. But its

accessory muscle (cervicalis ascendens), by taking its fixed point

at the cervical vertebrae, is enabled to draw up, and therefore

elevate, the ribs into which it is inserted.

Muscles of the Upper Extremity.

338. The muscles of the upper extremity, taken in the

order of their situation, may be divided into four groups, viz.

those placed on the shoulder, those on the arm, on the fore-

arm, and on the hand. We must, however, commence the

description of the moving powers of the limb with that of the

two pectoral muscles and the serratus magnus.

Dissection of the upper arm.— The subject being laid on its

back, and the arm drawn away from the side, an incision may be

made through the skin, commencing at the middle of the clavicle,

and extending down to the centre of the axilla. From this another

line may be drawn, downwards and inwards, along the lower border

of the pectoralis major. The angular flap thus included should

then be raised from off the muscle just named, its dissection being

conducted from without inwards to the fore part of the sternum, so

as to expose the muscle. It may be necessary to make another

incision through the skin, along the clavicle, to the sternum, from

the point above indicated. The external flap of the skin may then

be dissected off the remainder of the pectoral muscle, and part of

the deltoid. When the external surface of the pectoralis major

has been examined, it may be detached easily by drawing forwards

its lower border, and inserting the scalpel between it and the costal

cartilages, and cutting through its attachments to them, as well as

to the sternum and clavicle, successively. The muscle may then

be drawn outwards, and the fold in its tendon examined. The
pectoralis minor is thus exposed, and the axillary vessels partly.

The costal attachment of this muscle may be separated in the same
way as the other. The axillary vessels are by these measures

brought fully into view, little else remaining to be done than to
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remove the cellular tissue in which they are embedded. For the

axillary artery see section 538. For the vein, section 617, and

for the plexus of nerves, 836.

When commencing the dissection of the arm, an incision may
be made from the middle of the interval between the folds of the

axilla, and thence drawn down to the middle of the space between

the condyles of the humerus. This indicates the course of the

brachial artery. It should barely divide the skin, care being taken

not to injure the fascia beneath it. It will be found convenient to

bound it below by a transverse incision ; after which, the skin may
be cautiously raised from the fascia all round the arm. In order to

expose the deltoid, it will be necessary to make an incision through

the integument, commencing at the external third of the clavicle,

and extended along the acromion and spine of the scapula ; after

which, it may be dissected off the muscle, proceeding from above

downwards and outwards, until the whole flap of skin is removed.

When the muscle has been examined, it may be easily detached

from its origin, and reflected down on the arm, by inserting the

scalpel under its posterior border, and cutting from within out-

wards, close along the margin of the spine of the scapula, and so

successively along the acromion and clavicle. This will expose

the circumflex vessels and the external rotator muscles.

The fascia of the arm may in the next place be divided, and

reflected in the same way as the integument. In doing so, care

should be taken not to injure the internal cutaneous nerve. As

the fascia is being reflected, the biceps muscle and the brachial

artery and the nerves, except the circumflex and spiral, are brought

into view. Their relative position, particularly at the head of the

arm, should be attentively considered. If the arm be rotated out-

ward, the direction of the spiral nerve and profunda artery can

easily be traced, for some way, between the heads of the triceps

muscle. At the outer side of the arm, the nerve will be found in

the deep sulcus between the brachialis anticus and supinator lon-

gus, after it has made its turn behind the humerus. The external

cutaneous nerve also has to reach the external side of the arm,

but it runs in front of the humerus, piercing the coraco-brachialis

muscle, and then lying between the biceps and brachialis anticus.

The examination of the triceps had better be conducted from below

upwards, following the plan adopted in the description given of it

;

and when its three heads have been carefully traced out, a longi-

tudinal incision may be made through the substance of the mus-
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cle; after which, when the two parts arc drawn back, the manner

in which the fleshy fibres proceed to the bone, from its tendon or

aponeurosis, will be distinctly seen.

THORACIC REGION (ANTERIOR).

339. m. Pecloraiis major (sterno-costo-clavi-humeralis) is

placed on the anterior and upper part of the thorax, and in

front of the axilla. It is broad and expanded at the former

situation, narrowing gradually towards the latter, and arises

from the sternal half, or a little more, of the clavicle, from

the anterior surface of the sternum, extending as far down

as the insertion of the cartilage of the sixth rib, and from the

cartilages of the true ribs, except the first and last. In some

cases, also, a fleshy slip is derived from the aponeurosis of

the obliquus externus abdominis, where it covers the rectus

muscle. From this extensive origin the fleshy fibres proceed,

converging towards the tendon of insertion ; those from the

clavicle, which are usually separated from the rest by a cel-

lular interval, pass downwards and outwards ; those from the

lower cartilages obliquely outwards; the middle set horizon-

tally. The muscular fibres become continuous with those of

the tendon, and still retain their original direction as they

proceed to their respective points of insertion into the hu-

merus ; and as the superior fibres descend, whilst the inferior

ones ascend, the latter passing behind the former, their ar-

rangement gives to the muscle a folded or twisted appearance

along its axillary border. The flat portion of the muscle here

described, after being extended across the axilla, is inserted

into the anterior border of the bicipital groove in the humerus,

its cutaneous surface being muscular, the axillary tendinous.

Direction— the superior fibres descend as they pass outwards;

those immediately below them are horizontal ; the rest ascend

with increasing degrees of obliquity : structure—aponeurotic

at its internal and external attachments, fleshy in the rest of
its extent: relations— the aponeurotic fibres of its internal

border decussate with those of the corresponding muscle in

front of the sternum ; the inferior border overlaps the scrra-

tus magnus, and the superior runs parallel with that of the

deltoid muscle, from which it is only separated by the cepha-
lic vein and a small artery. The anterior surface is sub-
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cutaneous in the greater part of its extent, being only covered

by some of the fibres of the platisma myoides, and by the

mamma. The posterior surface, besides the sternum, clavicle,

and ribs, is in relation with the pectoralis minor, subclavius,

and serratus magnus muscles, which it covers, and also with

the axillary vessels and nerves. The lower border of this

muscle is at first separated from that of the latissimus dorsi

by a considerable interval, in which may be observed the

fibres of the serratus magnus; but they gradually converge

towards the axilla, forming its folds or borders.

340. m. Pectoralis minor (costo-coracoideus) lies at the

superior part of the thorax, covered by the preceding muscle,

and extended obliquely across the axilla. It arises from the

external surface of the third, fourth, and fifth ribs, near their

cartilages ; its margin being usually dentated, so that some

of the older anatomists named it " serratus anticus minor."

The fleshy fibres, as they proceed obliquely upwards and

outwards, converge to a narrow tendon, which is inserted

into the inner and upper border of the coracoid process near

its extremity. Its direction and structure have been here

sufficiently indicated. Relations — the anterior surface is

covered by the pectoralis major, the posterior crosses the

axillary vessels and nerves.

341. m. Subclavius (costo-clavicularis) is placed under the

clavicle, in the interval between it and the first rib. It arises

by a small short tendon from the cartilage of the first rib,

close to the rhomboid ligament, from which it is directed out-

wards beneath the clavicle, forming a rounded fleshy fascicu-

lus, which is inserted into the grooved and rough surface,

along the costal aspect of the clavicle, for nearly half its

length. Relations— its upper surface is covered by the cla-

vicle, a small part beneath it being overlapped by the pecto-

ralis major, but which is at first not perceptible, until a dense

fascia that covers it is dissected off ; the costal surface lies

in front of the subclavian vessels as they pass down from the

neck.

THORACIC REGION (LATERAL).

342. m. Serratus magnus (costo-basi-scapularis) is placed

upon the upper and lateral parts of the thorax, between the

Y
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ribs and the scapula, being deeply seated in the greater part

of its extent. Its anterior border presents eight or nine fleshy

points or digitations, giving it a serrated appearance, whence

its name is taken. By these, as its points of attachment, it

arises from the surface of the eight superior ribs ; for it is

generally found that two of the processes come from the second

rib, or, at all events, the one arising from it is larger than any

of the others, and not unfrequently of a deeper colour. From

this extensive origin, the fibres of the muscle, forming a flat

thin plane, converge as they proceed backwards, and are in-

serted into the base of the scapula, being interposed between

the subscapularis on the one side, and the rhomboidei and

levator anguli scapulae on the other. Structure—fleshy in its

entire extent. If the muscle be put on the stretch by draw-

ing the scapula backwards, its fibres will be observed to be

arranged in flat fasciculi, traceable from its serrated border,

and distinguished from one another by deep linear impressions.

Relations— one surface rests on the superior ribs, the inter-

costal muscles, and part of the serratus posticus superior ;

the other is subcutaneous in the angular interval between the

pectoralis and latissimus dorsi ; higher up it is covered by

both the pectoral muscles ; in the rest of its extent it is in

relation with the subscapular muscle and the axillary vessels.

The greater number of its fibres will be observed to con-

verge towards the angles of the scapula, particularly the

lower one.

Combined actions.—The most obvious actions of these muscles

are exerted upon the shoulder and arm, as being their more mov-

able points of attachment. The pectoralis major, conjointly with

the latissimus dorsi and teres major, depresses the humerus, if it

has been previously elevated; it then conspires with them in press-

ing the arm closely to the side, and, continuing the same effort,

will by itself trail it along the side and front of the chest. The
pectoralis minor draws the point of the shoulder downwards and
inwards to the thorax. If the arms be fixed, these muscles act on

the ribs and assist in dilating the chest. This is frequently ob-

served during the forcible efforts at inspiration made by asthmatic

persons ; the arms are rendered fixed, by seizing hold of sonic

object, and then every muscular effort is called into play which
can elevate the ribs.
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When the scapula is rendered fixed by the trapezius and rhom-

boid muscles, the serratus acts on the chest in the same way as

the pectoral muscles do ; but its most ordinary action is to draw

the base and inferior angle of the scapula forwards, so as to elevate

the point of the shoulder by means of the rotatory motion it can

impress upon it conjointly with the trapezius, as has been observed

when treating of the latter muscle. The continuation of the same

effort retains the shoulder elevated, as when a burden is sustained

upon it; but, as a preparatory measure, the thorax must be fixed.

Whilst any important muscular exertion is being performed, the

thorax must be fixed, and retained so by preventing the escape of

the included air. This may be inferred from observation on what

takes place under such circumstances, but was reduced to the test

of experiment by INI. Bourdon.* He opened the trachea, or larynx,

of a dog that had been in the habit of jumping and tumbling when

bidden ; after which, the animal was no longer able to make any

similar efforts, though evidently willing to do so. But when the

aperture was closed, by drawing the margins of the wound together,

the lost power was instantly restored.

ACROMIAL REGION.

343. m. Deltoideus (sub-acromio-humeralis) is situated at

the superior and external part of the arm, covering in the

shoulder-joint ; its form is triangular, the base above, and

the apex below. It arises from the external third of the

clavicle, from the lower border of the acromion, and from the

spine of the scapula, as far back as the small triangular

surface in which it terminates ; and is inserted into the rough

prominence on the middle of the outer side of the humerus.

Direction— the middle fibres descend perpendicularly, the

anterior and posterior converge to these as to a common

point : structure—fleshy and tendinous at its base, tendinous

at its apex, fleshy in the rest of its extent: relations— by

the outer surface, with the platisma myoides and integu-

ments ; by the inner surface, with the tendon of the pectora-

lis major, the circumflex vessels and nerves, the outer side

of the humerus, the fibrous capsule of the shoulder-joint,

the coracoid process, the pcctoralis minor, coraco-brachialis,

biceps, subscapularis, coraco-acromion ligament, the external

rotator muscles, and the triceps; by the anterior border, with

* Menioire sur les Efforts.
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the pectoralis major (from which it is separated by the cepha-

lic vein), and more inferiorly with the biceps : the posterior

border is free.

SCAPULAR REGION (POSTERIOR).

344. m. Supra-spinatus is placed at the superior part of

the shoulder, in the supra-spinous fossa of the scapula. Its

form is elongated and triangular. It arises from the posterior

two-thirds of the fossa above mentioned, and is inserted into

the superior surface of the greater tuberosity of the humerus.

Direction— oblique from behind forwards : structure— ten-

dinous at the humeral end, fleshy in the rest of its extent

:

relations— by the outer surface, with the trapezius, coraco-

acromion ligament, and deltoid ; by the inner surface, with

the scapula and the ligamentum proprium posticum, with the

supra-scapular nerve and vessels, the omo-hyoideus muscle,

and the fibrous capsule of the shoulder-joint, with which it is

intimately united.

345. m. Infraspinatus occupies the chief part of the infra-

spinous fossa, and arises from the lower surface of the spine

of the scapula, and from all the convex part of its dorsum.

The fibres converge to a tendon, at first concealed in a great

degree within the substance of the muscle, but which after-

wards proceeds forwards over the capsular ligament of the

joint, to be inserted into the upper border of the great tu-

berosity of the humerus. Direction— from behind forwards,

the superior fibres being nearly horizontal, the inferior ones
converging to meet them: structure— tendinous at the hu-
meral end, and for some way along its centre, fleshy in the

rest of its extent: relations— the posterior surface is covered,

partly by the deltoid, the latissimus dorsi, and trapezius, a
small part also being sub-cutaneous; the anterior rests on
the bone and capsular ligament. The lower border is in

contact with the teres minor, being united posteriorly with
it and the teres major.

346. m. Teres minor lies along the inferior border of the
scapula ; its form is elongated, narrow, and round. It arises

by a series of oblique fibres from the dorsal surface of that
ridge which surmounts the axillary border of the scapula, and
from two aponeurotic septa, placed between it and the infra-
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spinatus and teres major muscles. Its insertion lies immedi-
ately below that of the infra-spinatus, into the greater tuber-

osity of the humerus. Direction— oblique from behind

forwards and upwards: structure— tendinous at its humeral

end, fleshy in the rest of its extent : relations— by the outer

surface with the integuments and deltoid muscles ; by the inner

with the scapula, the posterior or dorsal branch of the sub-

scapular artery, the long head of the triceps muscle, and the

fibrous capsule of the shoulder-joint. The upper border lies

in contact with the infra-spinatus ; the lower with the teres

major, but is separated anteriorly from it by the long head of

the triceps ; the posterior extremity is, as it were, inserted

between the teres major and infra-spinatus, being connected

with both, as has been above stated.

The three flat surfaces marked on the upper border of

the great tuberosity of the humerus give insertion to these

three muscles, taken in their regular order, from above

downwards.

347. m. Teres major extends from the inferior angle of the

scapula to the humerus, contributing to form the posterior

border of the axilla. It is rather broad and compressed than

round, as its name would imply. It arises from the flat ex-

panded surface placed at the inferior angle of the scapula, and

from the septa interposed between it and the teres minor and

infra-spinatus. Its insertion takes place by a broad flat

tendon into the posterior border of the bicipital groove in the

humerus, being in close contact with the tendon of the latis-

simus dorsi. Its direction must necessarily vary according

to the different positions of the scapula and humerus. To-

wards their insertion its fibres appear to descend somewhat,

whilst those of the latissimus ascend, so that its border is

placed lower down than that of the latter muscle. Struc-

ture— tendinous at its insertion, fleshy in the rest of its

extent: relations— its posterior surface is covered by the

latissimus dorsi and integument, and crossed by the long

head of the triceps ; the anterior, in part of its extent, is in

contact with the latissimus (in consequence of the change of

direction of the latter), and slightly with the coraco-brachia-

lis and brachial vessels.
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SCAPULAR REGION (ANTERIOR).

348. m. Sub-scapularis fills up the hollow of the scapula,,

lying between that bone and the thorax, from which, how-

ever, it is separated by the serratus magnus muscle. It arises

from the entire surface of the sub-scapular fossa, its fibi-es

being divided into two or three bundles by aponeuroses con-

nected with the prominent lines marked on the bone. From

this extensive origin the fibres converge to a thick tendon,

which, after being intimately united with the capsular liga-

ment, is inserted into the lesser tuberosity of the humerus.

Direction—from behind forwards, the superior fibres being

nearly horizontal, the inferior ascending obliquely : structure

—tendinous at its humeral extremity, fleshy in the rest of its

extent : relations—by the outer, or posterior surface, with the

scapula, and the fibrous capsule of the shoulder, to which

it is intimately adherent
; by the inner, or anterior surface,

with some loose cellular tissue separating it from the serratus

magnus, and the brachial plexus of nerves.

Actions.—The deltoid can raise the arm directly from the side,

so as to bring it at right angles with the body ; after which, by
means of its anterior and posterior fibres, it can carry the limb

alternately backwards and forwards, being assisted in the former

movement by the teres major and latissimus dorsi, in the latter by
the pectoralis major. The mass of its muscular fibres is so con-

siderable, that it is enabled, by pressing down the head of the

humerus, to make it glide upon the surface of the glenoid cavity

of the scapula, and then, by continuing the effort, to raise the

limb directly upwards, so as to bring it to the vertical position.

Its only assistant in elevating the arm is the supra-spinatus,

(whose power in this respect must be trivial, as it is inserted

so near the centre of motion).

The supra-spinatus, infra-spinatus, and teres minor, are the ex-
ternal rotators of the arm, whilst the sub-scapularis rotates it in-

wards
;

for, as they are opposed in situation, so they are antagonists
in action. The power of these muscles is increased in no small
degree by passing over the globular head of the humerus, and also
by being inserted into the prominent processes of bone which re-
move the line of their direction to a distance from the axis of the
humerus. The teres major conspires with the latissimus dorsi in
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its actions ; it depresses the arm, if raised, and rotates it on its

axis. If the arm be fixed, as when, in the reclining posture, the

elbow is removed from the side, these muscles, particularly the

teres major, assisted by the long head of the triceps, can approxi-

mate the lower border of the scapula to the shaft of the humerus,

thus conspiring with other muscles, viz. the pectoralis and latissi-

mus dorsi, to trail the body after the out-stretched limb.

HUMERAL REGION (ANTERIOR).

349- m. Coraco-brachialis is placed along the superior and

inner part of the arm for about half its length. It arises

from the coracoid process of the scapula, between the pecto-

ralis minor and the short head of the biceps, also from the

tendon of the latter, with which it is intimately united for

some way. The fleshy fasciculus thus formed passes down-

wards and a little outwards, to be inserted into the inner side

of the humerus about its middle, where it is interposed be-

tween the brachialis anticus and the triceps. Direction—

•

nearly vertical : structure— aponeurotic at its attachments,

Hcshy in the middle; relations— its anterior surface is cover-

ed above by the deltoid and pectoralis major, and at its inser-

tion is crossed by the brachial artery. The posterior surface

runs over the tendon of the sub-scapularis, and those of the

latissimus dorsi and teres major, the axillary vessels inter-

vening ; one border is in apposition with the biceps, the other

with the brachial artery; its belly is usually pierced by the

external cutaneous nerve.

350. m. Biceps flexor cubiti (coraco-scapulo-radialis) lies

along the anterior part of the arm for its entire length. Su-

periorly it is divided into two heads, whence its name is de-

rived. Of these, the internal, or short head, arises, conjointly

with the coraco-brachialis, from the extremity of the coracoid

process, from which it descends, and unites at an acute angle

with the external or long head, which arises from the upper

border of the glenoid cavity, where it is also connected with

the fibrous rim which surrounds that cavity. The tendon

passes over the globular head of the humerus, enclosed in a

sheath formed by the synovial membrane of the joint, and,

after piercing the fibrous capsule, and descending some way

in the groove appropriated for it, unites, as above stated,
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with the short head. The long, rounded, fleshy belly thus

formed ends near the bend of the arm, in a flat tendon, which

sinks deeply between the muscles of the fore-arm, and is in-

serted into the posterior part of the tubercle of the radius.

Direction— vertical: structure— tendinous at its extremities,

fleshy in all the rest of its extent. From the tendon of inser-

tion a fibrous expansion, presenting an arched border, is sent

off", as it is about to sink between the muscles of the fore-arm.

This process passes obliquely downwards and inwards, and

becomes blended with the fascia of the fore-arm somewhat

below the inner condyle ; it is stretched across the brachial

artery, median nerve, and part of the pronator teres muscle.

Relations—the anterior surface is overlapped superiorly for

some way by the deltoid and pectoral muscles ; but in all the

rest of its extent it is subcutaneous. The posterior surface,

for about half its length, rests on the humerus and shoulder-

joint, and in the rest on the brachialis anticus, being sepa-

rated from the latter by the external cutaneous nerve. The
inner border is in contact with the coraco-brachialis for half

its length, and with the brachial artery for the rest.

351. m. Brachialis anticus (humero-cubitalis) lies under

cover of the biceps, along the lower half of the arm. It is

somewhat compressed in its form, and broader in the middle

than at the extremities. It arises from the fore part of the

humerus, commencing at the insertion of the deltoid, which
it embraces by two angular fleshy processes, and extending

nearly to the border of the trochlea. Some fibres also arise

from the inter-muscular septa at each side. These, after

passing in front of the elbow-joint, end in a thick fasciculus

of tendinous fibres, which is inserted into the rough surface

on the fore part of the coronoid process of the ulna. Direc-

tion— the middle fibres are vertical, those on each side con-

verge a little to them : structure— tendinous at its insertion,

fleshy in the rest of its extent : relations— the posterior sur-

face rests on the bone and capsular ligament ; the anterior,

partly concealed by the biceps, projects somewhat at each
side of it, and supports the brachial artery and median nerve.

Combined Actions.—The most obvious action of the biceps is

that of flexing the fore-arm, in which it conspires with the bra-
chialis anticus; it also serves to render tense the fascia of the arm
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by means of the process which connects its tendon with that mem-
brane. If the arm be placed in the prone position, the biceps can

turn it supine, being in this particular the direct antagonist of the

pronator radii teres. When the fore-arm is rendered fixed by

holding some firm object, the biceps and brachialis muscles can

draw on the humerus, and bend it forwards on the arm, which is

exemplified in the effort of climbing. They also can move the

humerus on the scapula ; but their influence in this respect must

be very limited, as they run parallel with the axis of the bone.

When the humerus is fixed, these muscles, by drawing on the

coracoid process, move the scapula, and therefore the glenoid

cavity on the head of the bone, so that the latter may receive

support from the former, rather than that it should be pressed up

against the capsular ligament solely.

HUMERAL REGION (POSTERIOR).

352. m. Triceps extensor ciibiti rests against the posterior

surface of the humerus for its entire length, being the only

muscle that lies behind the bone and inter-muscular septa.

Superiorly it is divided into three processes or heads, whence

its name is derived, whilst its lower half, or more, remains

single and undivided. In order to facilitate its description,

we shall adopt Bichat's plan, and commence at the lower

extremity of the muscle. The triceps, then, is attached to

the summit and sides of the olecranon by a strong tendon,

which gradually expands into a wide aponeurosis, that covers

the posterior aspect of the muscle for about half its length.

From the anterior, or humeral surface of this aponeurosis, the

fleshy fibres arise and proceed, with varying degrees of obli-

quity, to be inserted into the posterior surface of the humerus

and of the inter-muscular septa, thus forming a thick fleshy

mass, which continues undivided as far as the middle of the

bone. There it begins to be separated into its three heads.

Of these, the posterior, or long head, ascends vertically, and

narrows' into a flat fasciculus (fleshy and tendinous), which is

inserted into the lower border of the scapula, immediately

behind the glenoid cavity. The internal, or short head, that

is to say, the fibres which compose it, ascend along the inner

margin of the humerus, and are inserted into each and every

point of it, as far as the lower border of the teres major,
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where they end in a pointed process. Lastly, the external

head, intermediate in length between the two others, proceeds

alone the external border of the humerus, gradually dimi-

nishing in size, until it ceases also by a pointed process, just

below the insertion of the teres minor into the greater tube-

rosity. Direction— vertical : relations— its posterior surface

is covered merely by the skin and fascia of the arm ; the an-

terior rests against the humerus, from which it is separated,

for an inch above the elbow-joint, by a cellular interval, and

higher up, by the spiral nerve and profunda artery. These

vessels also separate the second from the third head; and,

where they pass between the former and the bone, they are

protected from pressure by some tendinous fibres that arch

obliquely over them. The long head is overlapped, near its

insertion, by the deltoid, and is there interposed between the

teres major and minor.

Actions.—When the fore-arm is flexed, the triceps, by drawing

on the extremity of the ulna, is enabled to extend it on the hume-

rus, and so bring both parts of the limb into a right line. In situa-

tion, as well as in action, it is thus the direct antagonist of the

biceps and brachialis anticus. When the arm is in the extended

position, the long head of the triceps may assist, in some degree,

the teres major and latissimus in carrying it backwards. If the

elbow be fixed, the scapula becomes relatively the more movable

point of attachment of the muscle, and then its long head, by act-

ing on the lower border of that bone, can approximate it to the

shaft of the humerus.

Muscles of the Fore-arm.

353. The muscles of the fore-arm are very numerous, and
their relations complex. In order to facilitate the examina-

tion of them, we shall divide them into groups, according to

the positions which they occupy. The tendon of the biceps

muscle, together with the brachial vessels, as they dip down
at the bend of the elbow-joint, separate the mass of muscles
into two parts, one being placed to the inner or ulnar side,

the other to the outer or radial ; the former beino- attached
to the internal condyle of the humerus, the latter to the ex-
ternal; so that they are obviously separated at their upper
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part or origin. Another set of muscles, which likewise ad-

mits of subdivision, is placed at the posterior aspect of the

limb.

BRACHIAL REGION (iNNER AND ANTERIOR).

354. The muscles here placed are disposed in two sets, one

being superficial, the other deep-seated.

The dissection of the fore-arm may be commenced by making

an incision through the skin, from the middle of the interval be-

tween the condyles of the humerus to the root of the thumb ; this

marks out the course of the radial artery, and may be bounded by

a transverse incision at each extremity. If the integument be

drawn tightly forwards, and reflected inwards, the cutaneous

nerves may be seen running in the cellular tissue between it and

the fascia ; and when once found, there can be little difficulty in

tracing them in their entire extent, as they can be made to rest

on the fascia, which gives them a firm support, whilst the scalpel

is carried from above downwards along their cutaneous surface.

After the superficial nerves and veins have been examined, the

fascia may be dissected off the muscles. The examination of the

muscles should be conducted in the order in which they are de-

scribed, commencing with those attached to the inner condyle.

The superficial muscles of the anterior and inner part of

the fore-arm are, the pronator radii teres, flexor carpi radialis,

palmaris longus, flexor carpi ulnaris, and flexor digitorum

sublimis. These are all intimately united at their origin

from the inner condyle, to which they are attached by a

common tendon that gives a fasciculus of fibres to each, and

also sends septa between them.

355. m. Pronator radii teres is extended obliquely across

the front of the arm at its upper third. It arises by two

distinct heads ; one, large and superficial, is derived from the

common tendon, from the fascia of the fore-arm, and the

septum between this muscle and the flexor carpi radialis;

the other head is a thin fasciculus which lies deeply (coming

from the margin of the coronoid process), and joins the other

at an acute angle, being previously separated from it by the

median nerve. The fleshy belly thus formed proceeds out-

wards and downwards, to be inserted tendinous into the outer

border of the radius about its middle. Direction— oblique

from above, downwards and outwards : structure— tendinous
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and fleshy : relations— its anterior surface is superficial in

the greater part of its extent ; but towards its insertion it

is crossed by the radial artery and nerve, and the supinator

longus muscle. Its ulnar border is in contact with the flexor

carpi radialis and palmaris longus; the radial border bounds,

with the supinator longus, an angular space, in which are

placed the brachial artery, the median nerve, and the tendon

of the biceps muscle.

356. m. Flexor carpi radialis is situated in front of the

fore-arm, being extended from the inner condyle towards

the root of the thumb. It arises from the inner condyle by

the common tendon, from the fascia of the arm, and from the

inter-muscular septa placed between it and the pronator teres

on one side, the palmaris longus on the other, and the flexor

sublimis posteriorly. Its tendon passes beneath the anterior

annular ligament of the wrist, and runs through a groove in

the os trapezium (to which it is bound by a thin fibrous

sheath, lined by a synovial membrane), to be inserted into

the extremity of the second metacarpal bone. Its anterior

surface is covered by the fascia and integument ; the pos-

terior rests on the flexor sublimis, the flexor pollicis longus,

pronator quadratus, and wrist-joint. Its tendon lies between

those of the supinator radii longus and palmaris longus.

357. m. Palmaris longus lies along the middle of the fore-

arm, on the ulnar side of the preceding muscle. It arises

from the inner condyle and the inter-muscular septa ; the

small fleshy belly, which it presents superiorly, soon ends

in a long slender tendon, which is inserted into the annular

ligament of the wrist, and the palmar fascia. When present,

which is not always the case, this muscle is placed between

the flexor carpi radialis and ulnaris, resting on the flexor

sublimis.

358. m. Flexor carpi ulnaris lies superficial along the ulnar

border of the fore-arm, being extended from the inner con-

dyle to the inner margin of the wrist. It arises by two short

processes, the angular interval between which transmits the

ulnar nerve. One of these is attached to the inner condyle,

the other to the border of the olecranon. The muscle is also

connected, for some distance, to the inner side of the ulna by
a dense fascia. The muscular fibres from these different
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points of attachment terminate in a tendon, which is inserted

into the pisiform bone, and slightly into the base of the fifth

metacarpal bone. Relations— the anterior surface is covered

by the skin and fascia, the posterior rests on the flexor pro-

fundus, and overlaps the ulnar nerve and artery.

359. m. Flexor digitorum sublimis, vel perf'oratus, is placed

at the anterior part of the fore-arm, between the preceding

muscles and the flexor profundus. It is flat and broad in

the upper part, but inferiorly divides into four tendons. It

arises from the inner condyle, by the common tendon, from

the internal lateral ligament, from the anterior surface of the

coronoid process, and from the oblique line extended from

the tubercle of the radius to the insertion of the pronator

teres. The fleshy belly enlarges towards the middle of the

arm, but diminishes somewhat before its division. The four

tendons pass under the annular ligament of the wrist, resting

on the flexor profundus ; and diverge as they proceed to their

destinations. Each of these, accompanied by a tendon from

the flexor profundus, enters a fibrous sheath that binds it

down to the palmar surface of the finger, and opposite the

first phalanx it presents a fissured interval, which transmits

the tendon of the deep flexor. Finally, after expanding some-

what, and forming a groove, by its palmar surface, which

partly encloses the accompanying tendon, it is inserted into

the fore part of the second phalanx. The same arrangement

obtains in each instance. The direction and structure of the

muscle have been here sufficiently indicated. Relations

—

superiorly concealed by the other muscles of this set, it rests

on the flexor pollicis longus and flexor profundus, separated

from the latter by the median nerve. In the palm of the

hand, its tendons are covered by the palmar fascia, the super-

ficial palmar arch of arteries, and the branches of the median

nerve. Where the tendons slide beneath the annular liga-

ment, they are invested by a synovial membrane, to facilitate

their movements.

The deep-seated muscles, on the anterior surface of the

fore-arm, are the flexor profundus, flexor pollicis longus, and

pronator quadratus.

Dissection.—When the superficial muscles have been examined,

consisting of the pronator teres, flexor radialis, flexor ulnaris, and
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flexor sublimis, their common origin may be divided, and the whole

mass drawn down towards the hand, which will expose the flexor

profundus and flexor pollicis longus, as well as the median nerve

and ulnar artery. The inter-osseous nerve and artery will at once

be found between the two muscles last mentioned.

360. m. Flexor digitorum profundus vel perfora/is lies

deeply along the ulnar border of the fore-arm, covered by

the preceding muscles. It is compressed above, presents in

the middle a fleshy belly of considerable size, and inferiorly

is divided into four tendons. The muscle arises from the

hollow at the inner side of the olecranon,— from the inner

border and anterior surface of the ulna, to within a few lines

of the edge of the pronator quadratus, and from the ulnar

half of the inter-osseous ligament. The four tendons, by

which the muscle is continued into the palm, pass beneath

the annular ligament, interposed between those of the flexor

sublimis and the carpal bones, and maintain the same relation

to the latter as they pass along the metacarpal bones and

digital phalanges. Opposite the first phalanx of each finger,

its tendon passes through the fissure formed for its trans-

mission in the tendon of the flexor sublimis, and proceeds

(still bound down by a fibrous sheath) to be inserted into the

base of the last phalanx. It is unnecessary to add anything

more as to its direction or structure. Relations— its upper

extremity in a manner embraces the insertion of the bracbialis

anticus ; the posterior surface rests on the ulna, inter-osseous

ligament, and pronator quadratus ; the anterior is covered

by the ulnar artery and nerve, the median nerve, and the

other flexor muscles. The external border is parallel with

the flexor pollicis longus, from which it is separated by the

anterior inter-osseous artery.

361. m. Flexor pollicis longus lies on the same plane as

the flexor profundus, resting on the radius. It arises from

the grooved surface on the fore part of the radius, com-
mencing just below the oblique line which extends from its

tubercle to the insertion of the pronator teres, and reaching

nearly to the edge of the pronator quadratus, also from the

adjacent part of the inter-osseous ligament. The fleshy fibres

come forward to a tendon, which, after passing beneath the
annular ligament of the wrist, turns outwards, lying between
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the two heads of the flexor brevis and the sesamoid hones,

then enters a fibrous sheath similar to those for the other

flexor tendons, and finally becomes inserted into the base of

the second phalanx of the thumb. Relations— its anterior

surface is covered by the flexor carpi radialis, flexor sublimis,

and somewhat by the pronator teres, also by the radial vessels.

Towards the lower part of the arm, its fibres can be readily

perceived between the tendon of the supinator longus and

flexor carpi radialis.

362. m. Pronator quadratus is extended across the radius

and ulna, immediately above their carpal extremity ; it is

flat and thin, and about two inches in breadth. Its origin,

or fixed attachment, is from the inner border of the ulna, in

the situation and extent just mentioned. The fibres pass

directly across, to be inserted into the fore part and anterior

surface of the radius. Its structure is fleshy ; one surface

rests on the bones and inter-osseous ligament, the other is

covered by the muscles and vessels that pass into the palm of

the hand.

Combined Actions.—These muscles act on the fore-arm, the

hand, and the digital phalanges. The radius is made to turn on

the ulna, and the hand thereby pronated by the pronator teres and

quadratus, which take their fixed points, the one on the humerus,

the other on the ulna, and draw the radius inwards across the

latter bone. Should the pronator teres, after having effected so

much, continue its action, it becomes virtually a flexor, and will

assist the other muscles in bending the fore-arm on the arm. So

also the flexors of the fingers, after having bent the phalanges

towards the palm, begin to act on the wrist, and then contribute

to the flexion of the fore- arm by means of the mechanical advan-

tage they derive by passing under the annular ligament of the

wrist. The flexores carpi, too, after having bent the wrist, become

subsequently flexors of the fore-arm. The flexion of the phalanges

is obviously effected by the superficial and deep common flexors,

and by the flexor pollicis.

RADIAL REGION.

The muscles placed along the outer side of the fore-arm

are the supinator radii longus and brevis, the extensor carpi

radialis longior and brevior.
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Dissection.—These muscles are readily exposed by reflecting

the skin and the fascia outwards from a few inches above the

external condyle down to the wrist ; the preceding dissections

obviously mark out the way of conducting this.

363. m. Supinator radii longus is the most prominent

muscle of this set, and lies upon the radial border of the

arm, extended from nearly the middle of the humerus to the

end of the radius. It arises from the external condyloid

ridge of the humerus, nearly as high up as the insertion of

the deltoid, where it is interposed between the brachialis

anticus and the external inter-muscular septum, to which

also its fibres are attached. The rounded, fleshy belly, thus

formed, descends upon the anterior and outer border of the

arm, and, about its middle, ends in a fiat tendon, which,

continuing the same course, is inserted into the external

border of the radius, close to the base of its styloid process.

This muscle is covered only by the skin and fascia ; it rests

on the humerus, extensor carpi radialis (longior and brevior),

the insertion of the pronator teres, and the supinator radii

brevis. The inner border is in contact, above the bend of

the elbow, with the brachialis anticus, from which it is sepa-

rated by the spiral nerve and the accompanying artery

;

along the arm it is in contact with the radial artery and
nerve.

364. m. Extensor carpi radialis longior is partly covered

by the preceding muscle, but its external border projects

beyond it. It arises lower down than the supinator longus,

from the external condyloid ridge, as well as from the inter-

muscular septum. After passing along the outside of the

articulation, it ends, at the upper third of the arm, in rather

a broad, flat tendon, which descends along the outer and
back part of the radius, passes, conjointly with the follow-

ing muscle, in a groove in the lower extremity of that bone,
and is inserted into the base of the metacarpal bone of the

fore-finger. The fleshy part of the muscle lies between the

supinator longus and extensor carpi radialis brevior, but is

concealed only in part by them ; its tendon passes beneath
the extensors of the thumb, and the posterior annular liga-

ment of the wrist.
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3C5. m. Extensor carpi radialis brevior lies along the poste-

rior and external aspect of the radius. It arises from the

extremity of the outer condyle of the humerus, and from the

external lateral ligament of the elbow-joint. The fleshy

belly, lying behind the preceding muscle, ends in a flat

tendon, which remains closely applied to that of the latter,

and with it proceeds in the groove in the radius, and under

the annular ligament, where it diverges somewhat, in order

to be inserted into the base of the metacarpal bone of the

middle ringer.

Combined Actions.—These are the direct antagonists of the

pronators of the hand and flexors of the wrist. If the hand be

previously pronated, the supinators, by rolling the radius on the

ulna, turn the palm supine ; but the extent and power of action of

each differ considerably. The supinator longus, notwithstanding

its length and size, can act but feebly in supinating the hand, inas-

much as its direction is parallel with that of the radius ; its direc-

tion and attachments indicate it to be a flexor of the fore-arm.

The supinator brevis (sect. 374), both by its direction and mode

of attachment, is by far the more efficient agent in moving the

radius on the ulna. The action of the radial extensors is fully

indicated by their name ; if their effort be continued, they assist

in extending the fore-arm on the arm.

BRACHIAL REGION (POSTERIOR AND SUPERFICIAL).

The muscles situated on the posterior aspect of the fore-

arm are the anconeus, the extensor communis digitorum,

extensor carpi ulnaris, and extensor minimi digiti, which are

superficial; whilst the rest are deep-seated, viz.. the three

extensors of the thumb, the extensor indicis, and the supinator

radii brevis.

Dissection.—The muscles on the posterior side of the fore-arm

are numerous, and closely connected together, so that their dis-

section and arrangement are sometimes deemed difficult. An
incision may, in the first place, be made from the olecranon to the

middle of the back of the hand, which should be bounded at each

extremity by a transverse incision. The skin having been thus

divided, may be reflected off the fascia in its entire extent
; and

when the fascia has been examined, it may be divided in the same
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way as the skin, and dissected off the muscles, which will be

facilitated by proceeding from below upwards, taking the different

tendons as a guide to their respective muscles, until all of them are

exposed, and their horders defined. When this has been effected,

little difficulty will be experienced in distinguishing them from one

another, if the first line of the description given of them be at-

tended to, as it indicates the situation and direction of each ;
and

when the name of a muscle is known, everything relative to its

anatomical characters will be found in the section which treats

of it.

366. m. Anconeus is placed immediately behind and beneath

the elbow-joint, being a small triangular muscle. It arises,

by a tendinous and fleshy point, from the extremity of

the outer condyle of the humerus, at its posterior aspect.

From this the fibres proceed, diverging from one another,

the upper ones being horizontal, the rest passing with in-

creasing degrees of obliquity; but all are inserted into the

radial aspect of the olecranon and the adjacent border of the

ulna itself. It is superficial in its entire extent, and lies

below the triceps extensor, with which it conspires in its

action.

367. m. Extensor communis digitorum lies along the poste-

rior part of the fore-arm. It arises by a tendon common
to it, the extensor carpi ulnaris, and extensor carpi radialis

brevior, also from the fascia of the arm, and the septa between
it and the last-named muscles. Somewhat below the middle
of the fore-arm the muscular part ends in four tendons,

which, after passing beneath the posterior annular ligament

of the wrist, diverge as they proceed along the carpus and
metacarpus. Each of these expands on reaching the fingers,

forming a fibrous sheath, which encases the back of the first

and second digital phalanges, and terminates upon the third,

into which they are thus inserted. Opposite the second joint,

the tendon appears to divide into two fasciculi, which leave
an elliptic interval between them, into which the knuckle may
protrude when the finger is bent. The tendon, however, is

not deficient at this part; it is much thinner than at the
sides, and the thin part is inserted into the base of the second
phalanx. The same arrangement obtains at the third joint.

At its origin this muscle lies between the extensor carpi
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radialis brevior, and extensor carpi ulnaris, and maintains

the same relation as it descends towards the wrist. It covers

the supinator radii brevis, and the extensors of the thumb at

their origin ; and as the tendons pass along the metacarpal

bones, the two inner ones are connected to one another by
slips of communication passing obliquely between them. A
synovial membrane encases the tendons as they pass under

the annular ligament.

368. rn. Extensor digiti minimi is usually united with the

common extensor, and has been considered by some as a part

of it. It is placed between the muscle last named and the

extensor carpi ulnaris. It arises in common with the extensor

communis, and presents, as it descends along the arm, a thin

fleshy belly, which ends in a tendon that passes through a

ring in the annular ligament appropriated to itself. This

will be observed to join with the fourth digital tendon of the

common extensor, conjointly with which it expands upon the

posterior surface of the phalanges of the little finger.

369- m. Extensor carpi ulnaris lies towards the ulnar

border of the fore-arm, being extended from the external

condyle to the root of the little finger. It arises from the

posterior surface of the external condyle by a tendon com-

mon to it, the extensor communis, and extensor carpi radialis

;

some fibres are also derived from the septa that lie between it

and these muscles, as well as from the fascia of the arm. The

muscle inclines somewhat inwards, and ends in a tendon,

which runs through a groove appropriated to it in the carpal

end of the ulna, and after passing between the carpus and

annular ligament, is inserted into the posterior extremity of

the metacarpal bone, sustaining the little finger. It is covered

only by the skin and fascia.

BRACHIAL REGION (DEEP, POSTERIOR).

The deep-seated muscles on the back of the arm are all

less in size and length than the superficial set, from which

they are readily distinguishable by the obliquity of their

direction.

Dissection.—When the long extensors which arise from the ex-

ternal condyle have been examined, they may be detached from

their origin, and drawn outwards, so as to expose those which lie

z 2
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deeply between, or on the bones. The supinator brevis and an-

coneus, both short muscles, and oblique in the direction of their

fibres, will be seen close below the elbow-joint, whilst the extensors

of the thumb, and the indicator, lie obliquely over the middle and

lower part of the radius.

370. m. Extensor ossis metacarpi pollicis (abductor longus

pollicis, Scemm). This muscle, the extensor of the meta-

carpal bone, descends obliquely over the bones of the fore-

arm, lying immediately below the border of the supinator

brevis. It arises from the external surface of the ulna, as

well as from the inter-osseous ligament and radius, as it

crosses each ; its fleshy belly ends in a tendon, which passes

through a groove in the outer border of the radius, common
to it and the extensor of the first phalanx of the thumb, and

is inserted into the base of the metacarpal bone of the thumb.

The origin and upper part of the muscle are concealed by

the common extensor, but it becomes superficial where it lies

on the external border of the radius ; and whilst passing over

the carpus, its tendon crosses those of the radial extensors.

371. m. Extensor primi internodii pollicis (the extensor of

the first phalanx) is much smaller than the preceding, and

lies close to its lower border. The muscle arises from the

inter-osseous ligament and radius, and slightly, if at all, from

the ulna ; it takes the same direction as the abductor, which

it accompanies through the groove in the radius, and over

the corresponding border of the carpus ; its tendon pro-

ceeds onwards to the thumb, and is inserted into its first

phalanx.

372. m. Extensor secundi internodii pollicis (the extensor of

the second phalanx) is much larger than the preceding muscle,

which it partly covers ; its direction is obliquely downwards
and forwards from the ulna to the thumb. It arises from the

back part of the ulna, immediately below the great abductor,

and from the adjacent part of the inter-osseous ligament.

The fleshy belly derived from these attachments soon ends
in a tendon, which, like the others, is bound down by the

annular ligament, and runs through the narrow oblique
groove at the middle of the carpal end of the radius, and is

finally inserted into the base of the second phalanx of the

thumb. Whilst passing along the groove, its tendon is
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separated from those of the other extensors of the thumb by
the breadth of the interval which lodges the radial extensors ;

but it gradually inclines towards them as it proceeds to its

destination.

373. m. Extensor indicts (indicator) is nearly of the same

size as the preceding muscle, whose lower border it accom-

panies. It arises from the posterior surface of the ulna,

about its middle, also from the inter-osseous ligament. The
tendon, which is continued from the muscular part, passes,

together with the common extensor, beneath the annular liga-

ment, comes in contact with the digital tendon of the latter,

which is destined for the index finger, and unites with it to

form the tendinous expansion by which both are inserted into

the posterior surface of the phalanges.

374. m. Supinator radii brevis is a short triangular muscle,

lying in close contact with the bones, and extended obliquely

from the outer condyle of the humerus over the upper third

of the radius. It arises, by a short tendon, from the external

eondyle, and from the external lateral ligament, as far as its

insertion into the annular ligament of the radius, also from

a rough ridge on the back part of the ulna, and, in the

interval between the bones, from a slight band of tendinous

fibres stretched from the ridge just mentioned to the condyle.

The fibres of the muscle, from these points of attachment,

pass obliquely over the head and upper part of the radius,

and are inserted into the oblique ridge that leads from the

tubercle of that bone downwards and outwards to the inser-

tion of the pronator radii teres. It is altogether concealed

by the supinator longus and the extensors.

Combined Actions These muscles act on the fingers and hand

in the first instance, and then, by a continuance of their effort, on

the fore-arm, which they assist in extending. The common ex-

tensor, as well as those of the thumb, the fore-finger, and little

finger, are, from their situation and attachments, the direct anta-

gonists of the flexors ; the latter, however, being, from their size

and number, the more powerful agents. If the bones of the thumb

be drawn inwards to the palm, as when an object is firmly grasped,

their extensor muscles may, by reason of the obliquity of their

direction, assist in supinating the hand. Their names indicate

their more ordinary action. The anconeus assists the triceps in
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extending the fore-arm. The supinator brevis turns the radius

on its axis, so as to bring the hand into the supine position.

Muscles of the Hand.

The muscles of the palm of the hand admit of being

divided into three sets or groups, viz. those of the thumb,

those of the little finger, and, thirdly, those placed in the

middle of the palm. The extensors, which have been de-

scribed in the foregoing sections, and the dorsal interossei,

are the only muscles on the back of the hand.

Dissection.—The first step in the dissection of the hand consists

in exposing the palmar fascia in its entire extent (for its descrip-

tion see section 472). For this purpose a transverse incision may

be made at the wrist, down to the annular ligament
;

for, as the

fascia arises from it, it affords an easy guide to that membrane.

The integument may then be raised, and reflected forwards to the

fingers, or to either side. When the fascia has been examined, it

may be detached from its connexion with the annular ligament,

and removed altogether, by which means the flexor tendons, the

superficial arch of arteries, and the branches of the ulnar and

median nerves, are brought into view. The digital prolongations

of these different structures can, in the next place, be traced

along the fingers by merely removing the integument. The short

muscles of the thumb, and those of the little finger, may next

engage attention. But it will not be necessary to add anything

to what is stated in the description of the muscles, as they are

placed in their anatomical order, care being also taken to indicate

their situation and general characters, so that no mistake can

occur. Deep in the palm of the hand are situated one set of

inter-ossei muscles; these cannot be seen until the flexor tendons

are all removed. The extensor tendons must be displaced, in

order to expose fully the dorsal inter-ossei. Particular attention

should be paid to the position of the superficial palmar arch of

arteries, as well as to its digital branches.

EXTERNAL PALMAR REGION (MUSCLES OF THE THUMB).

The fleshy mass which forms the ball of the thumb con-

sists of four muscles, which are inserted into its metacarpal
bone and the first phalanx.

375. m. Abductor pollicis is a flat, narrow muscle, placed
immediately beneath the skin. It arises from the annular
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ligament of the wrist and from the os trapezium, and pro-

ceeds outwards and forwards, to be inserted, by a short thin

tendon, into the base of the first phalanx of the thumb, at its

radial border. The muscle is superficial in its entire extent,

and rests on the opponens pollicis.

376. m. Opponens pollicis is placed beneath the preceding,

but its borders project laterally, so as to be perceptible at

each side of it. The fibres of the muscle arise from the

annular ligament and from the os trapezium, and thence

proceed outwards and forwards, to be inserted into the whole

length of the metacarpal bone of the thumb, at its radial

border. One surface is covered by the abductor and integu-

ment, the other rests on the short flexor.

377. m. Flexor brevis pollicis is larger than either of the

preceding muscles, beneath which it is placed. Its carpal

extremity is divided into two processes or heads, the interval

between which transmits the tendon of the long flexor. One

of these, which is anterior, and therefore superficial, relatively

to the other, arises from the inner surface of the annular liga-

ment, and from the os trapezium ; the other is attached to

the os trapezoides and os magnum. The fleshy fibres from

these points of origin soon unite to form a single mass, which,

however, again resolves itself into two short processes, which

are inserted into the opposite borders of the base of the first

phalanx of the thumb. In each of these tendinous heads a

sesamoid bone is placed, where it passes over the first joint of

the thumb.

378. m. Adductor pollicis is placed still more deeply than

the short flexor, being extended from the metacarpal bone

that sustains the middle finger, to the base of the first pha-

lanx of the thumb. Its form is triangular, the base being

attached to the former bone, the apex to the latter. It arises

from the palmar border of the third metacarpal bone, from

which its fibres proceed outwards, converging to a short ten-

don, which is inserted into the base of the first phalanx of

the thumb, where its fibres are blended with the inner inser-

tion of the short flexor.

Combined Actions.—The names applied to the muscles of the

thumb sufficiently indicate their actions and use
; they are eight

in all, and may be arranged as follows. In the first place, it should
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be recollected that there are three movable osseous pieces in the

thumb, so articulated as to admit of the four movements of exten-

sion, flexion, abduction, and adduction. There are three exten-

sors, one for each bone, viz. the extensor of the metacarpal bone,

and those of the first and second phalanges ; these are long mus-

cles, placed on the dorsal aspect of the fore-arm and hand. Op-

posed in situation and action to these are the three flexors, lying

on the palmar aspect of the thumb, viz. the opponens (which may

be considered a flexor of the metacarpal bone), the flexor brevis,

or flexor of the first phalanx, and flexor longus, which is the flexor

of the second phalanx. There remain the abductor and adductor,

which likewise are opposed to one another in situation and action
;

one being superficial and external, and therefore well calculated to

draw the thumb away from the fingers, whilst the other is internal

and deep-seated, and thereby enabled to approximate it to them.

If these moving powers be made to act successively, circumduc-

tion is performed
;
or, in other words, the thumb moves so as to

describe a cone, whose summit is at its carpal articulation, and

base at the line traversed by its extremity.

internal palmar region (muscles of the little

finger).

The thick fleshy mass at the inner border of the hand also

consists of four muscles, one of them being cutaneous ; the

others are the proper muscles of the little finger.

379- m. Palmaris brevis forms a thin plane of pale fibres

placed immediately beneath the skin. It arises from the an-

nular ligament and palmar fascia, from which its fibres pro-

ceed inwards, diverging, and are inserted into the skin alono-

the inner border of the palm of the hand. It is superficial

to the palmar fascia, as well as to the muscles of the little

finger.

380. m. Abductor digiti minimi runs along the ulnar bor-

der of the palm of the hand, arising by tendinous fibres from
the pisiform bone and annular ligament, where they are

blended with the insertion of the flexor carpi ulnaris. The
fleshy belly, of which the muscle consists, ends in a tendon,
which is inserted into the base of the first phalanx of the
little finger at its ulnar border. The muscle rests on the

fifth metacarpal bone, and on the opponens or adductor of
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the little finger, and is covered by the palmaris brevis and
palmar fascia.

381. m. Flexor brevis digiti minimi is placed on the same

plane with the abductor, lying close to its palmar border. It

arises from the anterior surface of the annular ligament, and

from the unciform bone, and is inserted into the base of the

first phalanx of the little finger. In some instances the flexor

does not exist, in which cases the abductor is found larger

than usual. From this circumstance, as well as from its

position and direction, it may be inferred, that, in addition

to its ordinary action of abduction, the last-named muscle

can become also a flexor.

382. m. Adductor vel opponens digiti minimi is somewhat

triangular in its form, and placed under cover of the others.

It arises from the annular ligament, and from the unciform

bone, from which the fibres incline forwards and inwards,

to be inserted into the whole length of the fifth metacarpal

bone.

MIDDLE PALMAR REGION.

The muscles placed in the space intervening between

the two borders of the hand, are the lumbricales and inter-

ossei.

383. m. Lumbricales are four tapering, fleshy fasciculi,

extended from the tendons of the flexor profundus to the

first digital phalanges, and are therefore but accessories or

appendages to that muscle. They arise by fleshy fibres from

the outer or radial border of the flexor tendons, and proceed

forwards to the corresponding sides of the fingers, where they

are inserted into the tendinous expansion covering the dorsal

aspect of the fingers. They are covered by the palmar fascia,

and partially by the tendons of the flexor sublimis.

The iuter-ossei are divided into two sets, viz. those which

are perceptible at the dorsal aspect of the metacarpus, and

those placed in the palm.

384. The dorsal inler-ossei are four in number, one of

them being usually known as the abductor indicis, and placed

amongst some of the other groups of muscles, though in posi-

tion, mode of attachment, and structure, it is strictly an in-

ter-osseous muscle. The general characters of these muscles
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are, that they lie between the metacarpal bones, and appear

on their dorsal aspect, yet project into the palm. They arise

from the contiguous sides of the bones, between which they

are placed, by fibres that converge to a common tendon ; each

is, moreover, bifid at its carpal extremity.

385. The first dorsal inter-osseous muscle {abductor indi-

cts) is larger than the others, and lies in the interval between

the thumb and the index finger. It arises by two heads, of

which one, external and larger, is attached to the ulnar bor-

der of the first metacarpal bone, the other to the contiguous

margin of the second, the angular interval between them

serving to transmit the radial artery into the palm of the

hand. Both soon unite, and become inserted, by a thin ten-

don, into the base of the first phalanx of the index finger,

where its fibres also unite with those of the extensor tendon.

The second dorsal inter-osseous muscle lies in the second me-

tacarpal space. It arises from both bones, and is inserted

tendinous into the radial border of the extensor tendon, co-

vering the first phalanx of the middle finger, and into the

base of that phalanx. The third, similarly placed in the

third metacarpal space, is inserted into the opposite or ulnar

border of the tendinous expansion of the extensor communis,

which covers the middle finger ; and the fourth, lying in the

corresponding space, is inserted into the ulnar side of the

ring finger, by becoming attached to the tendinous expansion

that covers it. These are also connected with the bases of

the first phalanges.

386. The palmar inter-ossei lie rather on the palmar sur-

face of the bones than in their intervals. They are three in

number, and are undivided at their origin. Thefirst palmar
inter-osseous muscle arises along the ulnar border of the se-

cond metacarpal bone, and is inserted at the same side of the

base of the first phalanx of the index finger, where the fibres

of its tendon are blended with those of the extensor commu-
nis. The second arises from the radial border of the fourth

metacarpal bone, and is inserted into the base of the first

phalanx of the ring finger, by its radial border. The third
arises from the radial side of the fifth metacarpal bone, and
is inserted into the base of the first phalanx of the little
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finger, by its outer or radial border. The second and third,

like the first, have also a connexion with the extensor tendons.

Thus, the index and ring fingers have each two inter-ossei

muscles (one palmar, and one dorsal) ; the middle finger has

two of the dorsal set, and the little finger has one of the

palmar.

Actiofis.—All the inter-ossei muscles act on the first phalanges

of the fingers. They obviously possess the power of adduction

and abduction, according to the manner of their insertion, and so

can make the fingers diverge from or approach to one another.

The dorsal set may, to a certain extent, assist the extensor com-

munis in extending or drawing back the fingers ; and again, if the

fingers be but slightly bent, as the direction of the inter-ossei in

that position forms an angle with that of the phalanges, they may
assist in drawing them to the palm of the hand, that is, in flexing

them.

ABDOMINAL REGION.

387. The abdominal muscles consist of three broad lamel-

lae on each side, a pair (usually two pair) in front, flat, elon-

gated, and enclosed within the aponeurotic expansions of the

former; and another pair, situated posteriorly, beside the ver-

tebral column, which are contained within a similar expan-

sion prolonged from one of the lateral muscles to the lumbar

vertebra?.

Dissectiofi. To expose the external oblique muscle:—When com-

mencing the dissection of the abdominal muscles, an incision may

be made through the skin from the ensiform cartilage to the um-

bilicus, and another from thence to the most depending part of

the margin of the thorax. The angular flap of skin, bounded by

these lines, may be easily reflected by commencing at its point,

and taking the tendinous fibres of the external oblique muscle as

a guide, each stroke of the scalpel being directed obliquely up-

wards and outwards. The flap should be reflected until its base,

or attached border, is brought on a line with the ensiform cartilage,

or somewhat higher, which is necessary in order to expose the

digitated processes of the muscle, and their intermixture with

those of the serratus magnus. An incision may, in the next place,

be carried horizontally inwards from the anterior superior spinous

process of the ilium to the linca alba, and there met by another
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drawn down from the umbilicus. The enclosed flap of skin should

be reflected back to the posterior part of the lumbar region. If it

be required to exhibit the muscle in its entire extent, the portion

of integument still remaining on the lower part of the abdomen

may be divided by an incision drawn from the pubes upwards,

and the flap reflected down over Poupart's ligament. For the

present, however, we shall leave untouched the integument, mus-

cle, &c. in the iliac region, as they will require to be examined

attentively when treating of the dissection of the parts connected

with hernia.

To exjwse the internal oblique muscle : — When the external

oblique muscle has been examined, it may be detached and re-

flected so as to bring into view the one subjacent to it, by cutting

through its muscular fibres, midway between its digitations and

the margin of the ribs. Its posterior, or free border, will be found

extending from the last rib to the crista of the ilium, and can be

readily distinguished from the internal oblique muscle by the dif-

ferent course of its fibres. When this is effected, the fleshy fibres

can be dissected from the crista ilii, as far as its spine, and the

whole plane of muscle turned over to the opposite side. The in-

ternal oblique is thus exposed for two-thirds of its extent.

To expose the transversalts muscle:—When the examination of

the internal oblique muscle has been completed, it is said to be

difficult to detach it without injuring the muscle beneath it; yet,

if just above the spine of the ilium the fibres be rendered tense

by pressing the thumb and fore-finger of the left hand on them,

and so straining the interval, they can be divided with perfect

precision, without interfering with the subjacent muscle ; for the

fibres are retracted when divided, and after about three parts

are cut through, the cellular interval between the muscles begins

to be perceived, which, with the difference in the direction of their

fibres, affords an unerring guide to their line of separation. More-
over, near the spine and crista of the ilium, these muscles are

separated by the circumflex (ilii) vessels ; and this is the part

usually selected for cutting through the internal oblique, in order

to expose the transversalis. When the line of separation is found,

the muscular fibres should be detached from the crista ilii far back
towards the lumbar region; after which they may be dissected

from the cartilages of the ribs by insinuating the scalpel between
the two planes of fibres, and then turning it so as to cut outwards.
In this way the internal oblique muscle may be detached from its
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connexions, and reflected to the opposite side, exposing the trans-

versals.

To expose the rectus muscle : — The sheath of the rectus muscle

should in the next place be examined. Its mode of formation is

fully described (sect. 392). Its anterior layer must be divided

in its whole length, by an incision drawn down from the margin of

the thorax to the pubes, and reflected off the rectus. By inserting

the handle of the scalpel beneath the outer border of the muscle,

it may be raised, and the posterior layer of the sheath brought into

view. Lastly, if the muscle be cut across midway between the

umbilicus and pubes, and the two parts drawn aside, the point at

which the sheath is imperfect, posteriorly, can be determined by
pushing the handle of the scalpel against it, so as to separate it

from the subjacent membrane.

388. m. Obliquus externus abdominis (obliquus descendens ;

costo-abdominalis ; ilio-pubi-costo-abdominalis) is situated on

the lateral and anterior parts of the abdomen ; its form being

broad, thin, and irregularly quadrilateral. It arises from the

anterior surfaces of the eight inferior ribs, by fleshy fibres

arranged in so many angular processes, named digitations, of

which five meet an equal number of similar prolongations

from the serratus magnus muscle, and three with those of the

latissimus dorsi. The fleshy fibres from the last ribs pass

down to be inserted into the external margin of the crista

ilii, the anterior half of its length ; all the rest pass down-

wards and forwards, and terminate in tendinous fibres, which

form a broad aponeurosis that covers the entire front of the

abdomen, and terminates by uniting with that of the corre-

sponding muscle along the median line, from the ensiform

cartilage to the symphysis pubis. The inferior fibres of this

aponeurosis are closely aggregated together, and extended

across from the anterior superior spinous process of the ilium

to the os pubis, in the form of a tense band, which is called

Pouparfs ligament. Near the pubes the fibres diverge from

one another, leaving between them a triangular interval for

the passage of the spermatic cord in the male, and the round

lioament in the female. The direction of this interval is up-

wards and outwards, its base being formed by the crista of

the os pubis, and the sides by the two sets of diverging fibres,
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called its pillars, of which one is attached to the anterior sur-

face of the symphysis pubis, interlacing with the correspond-

ing fibres of the opposite muscle; the other, external and

inferior, is fixed to the spinous process of the pubes ; whilst a

third portion, reflected backwards and outwards from the

latter, is inserted along the pectineal line, being triangular in

its form, and nearly horizontal in its direction, and ordinarily

denominated Gimbernafs ligament. The direction of the

fibres of this muscle is obliquely downwards and inwards :

structure— fleshy where it is attached to the thorax and ilium,

aponeurotic in the rest of its extent: relations—externally

with the skin and superficial fascia, internally with the carti-

lages of the ribs, obliquus internus, rectus, and pyramidalis

muscles ; posteriorly, its border is overlapped a little by the

latissimus dorsi.

389- m. Obliquus internus (obliquus ascendens ; ilio-abdo-

minalis ; ilio-lumbo-costi-abdominalis) placed under cover of

the preceding muscle, is of an irregularly quadrilateral form.

It arises inferiorly from the external half, not unfrequently

from two-thirds of the inner surface of Poupart's ligament,

from the crista ilii for two-thirds of its length, also from a

thin aponeurosis, prolonged backwards to the lumbar ver-

tebras. This aponeurosis is attached below to the crista ilii,

above connected with the serratus posticus inferior, and pos-

teriorly, after contracting an intimate union with the latissi-

mus dorsi, becomes exceedingly thin, and in a manner identi-

fied with the aponeurosis of the latter, with which it extends

back to the spinous processes of the lumbar vertebras. From
these attachments, the fibres of the muscle pass with different

degrees of obliquity, to be inserted as follows: those from
Pouparfs ligament arch downwards and inwards, to be fixed

into the crista of the pubes, and also for some way into the

pectineal line, conjointly with those of the transversalis mus-
cle ; or, more strictly, into Gimbernat's ligament, where it is

inserted into that line. The fibres, from the anterior part of
the crista ilii, pass horizontally inwards, whilst the rest ascend
obliquely, and terminate, some in an aponeurosis expanded in

front of the abdomen, the rest at the lower margin of the

cartilages of the last four ribs, on a plane corresponding with
the intercostal muscles. The aponeurosis divides at the outer
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border of the rectus muscle into two lamellae, one passing be-

fore, the other behind it, and reuniting at its inner border, so

as to enclose it in a sheath. The anterior lamella becomes

identified with the aponeurosis of the external oblique mus-

cle. The upper border of the posterior lamella is attached

to the margin of the first false and the last true ribs, and

also to the ensiform cartilage. At the inner border of the

rectus muscle, this aponeurosis joins with that of the opposite

muscle, and with the external oblique, so as to form with

them the linea alba. Direction— obliquely upwards and in-

wards in the greater part of its extent ; some of its fibres are

horizontal, the rest are arched downwards : structure—fleshy

at the sides, aponeurotic anteriorly and also posteriorly, where

it becomes connected with the lumbar vertebras : relations—
by one surface with the obliquus externus, by the other with

the transversalis ; anteriorly with the rectus and pyramidalis,

which its aponeurosis serves to enclose, posteriorly with the

latissimus dorsi and the deep-seated lumbar muscles.

390. m. Cremaster. Though the cremaster, or suspensory

muscle (x,^(jja.co, to suspend) of the testis, does not form a part

of the abdominal parietes, its description usually follows that

of the internal oblique, in consequence of the intimate con-

nexion which subsists between them. It is ordinarily said to

arise from the inner surface of Poupart's ligament, and from

the lower border of the internal oblique muscle, a few fibres

also appearing to come from the transversalis ; from these

origins the fibres pass downwards on the spermatic cord, and

are lost on the tunica vaginalis testis. When examined with

attention, the cremaster appears to consist of two fasciculi

;

of which the external and longer descends from the lower

border of the internal oblique muscle, the other, internal and

smaller, being attached to the crista of the os pubis. From

these points of attachment the fibres descend through the

external abdominal ring, converge and unite so as to form

arches whose convexity looks downwards, their degrees of

obliquity increasing as they descend. The cremaster does

not exist as a distinct muscle before the descent of the testis.*

In the fcetus of five months old, the inferior fibres of the

internal oblique arch downwards and inwards, from Pouparfs

* Recherches Analomiques sur les Henries, par Jules Cloc|iiet.
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ligament to the crista of the pubes, passing over a delicate

greyish fasciculus, the gubernaculum testis, which alone

occupies the inguinal canal at that period. The guber-

naculum is intimately connected with these fibres of the

internal oblique, and if it be drawn downwards, they may

be made to descend through the ring, and if retained in

this situation they will strictly resemble the cremaster in

direction and attachments. This experiment at once points

out the manner in which the cremaster is produced ; it shows

that the fibres of which it consists were originally part of the

inferior oblique muscle, and that, as the testis passes from

the abdomen into the scrotum, they are drawn along with it,

by reason of the intimate connexion subsisting between them

and its gubernaculum. The testis sometimes passes between

the fibres of the internal oblique; when this occurs, some will

lie behind the cord, others (usually the greater number) be-

fore it, so that it is completely invested by them.

391- m. Transversalis abdominis (transversus abdominis,

Soemm. ;
lumbo-abdominalis).

Dissection.—A membranous prolongation from the transversalis

muscle forms an investment for the quadratus lumborum, (sect.

394,) similar in many respects to the sheath of the rectus. Let

us suppose that it is intended to examine this structure on the

right side; it will be found convenient to lay the subject on the

left, and to have it secured in that position. If the internal oblique

be traced back, its muscular fibres will be found to end in an apo-

neurosis, which becomes intimately connected externally with the

latissimus dorsi, close to the border of the deep lumbar muscles,

and internally with the transversalis. Now, if the aponeurosis of

the latissimus be divided in the middle of its breadth, by an

incision drawn from the ilium to the last rib, and the two parts

reflected, the thick mass of lumbar muscles will be exposed ; and
if the handle of the scalpel be inserted beneath their outer border,

they will be found to lie on a membrane, which is connected with

the lumbar vertebrae on the one hand, and with the abdominal
muscles on the other, being, in fact, a prolongation of the latter.

The mass of lumbar muscles may now be cut across by two
incisions, one opposite the last rib, the other at the crista ilii, and
then removed altogether. When this is effected, if attention be
directed to the internal oblique muscle, it will be found that the
aponeurosis, in which it ends posteriorly, after contracting adhesion
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to the transversalis, as above stated, becomes connected with the

aponeurosis of the latissimus dorsi, and with it prolonged to the

spinous processes of the vertebrae behind the lumbar muscles. In

this stage of the dissection, a thin lamella will be found stretched

back from the transversalis to the transverse processes of the lum-

bar vertebrae. If this be divided by a perpendicular incision from

the last rib to the ilium, the quadratus lumborum will be exposed;

and if the external border of this muscle be raised, another thin

layer will be found resting on its abdominal surface, and connected

with the roots of the transverse processes. Thus, the posterior

aponeurosis of the transversalis muscle, by dividing into two

lamellae, encloses the quadratus as in a sheath. We have thus

traced four layers of fibrous structure, connected with muscles in

the lumbar region, viz. the thick broad aponeurosis of the latis-

simus dorsi, the thin one of the obliquus internus, and that of the

transversalis, which divides into two. The term fascia lumborum

is applied by some to the aponeurosis of the latissimus, by others

to the lamellae prolonged back from the internal oblique and trans-

versalis. It is not applicable to either, and conveys no definite

idea of any of the parts seen in this region.

When this part of the dissection has been completed, the subject

may be turned on its back, in order that the inguinal region may
be examined, which is an indispensable preliminary to a correct

knowledge of the structure of the parts connected with those intes-

tinal protrusions to which the term hernia is applied (ipvov, a

tumour). It will be recollected, that the dissections made with a

view to exhibit the abdominal muscles (sect. 387), may be so con-

ducted as to leave an angular flap of integument covering the

inguinal region. The skin alone should be raised over this part,

and reflected down on the fore part of the thigh, for about three

inches below Poupart's ligament, without disturbing the layer of

cellular membrane that lies beneath it. This we shall describe as

the superficial fascia of the abdomen (sect. 483), to which the

reader is referred ; and for the surgical anatomy of inguinal hernia

to sect. 484.

The transversalis muscle is subjacent to the internal

oblique, and of the same form ; it arises from the iliac half of

Poupart's ligament, from the inner margin of the crista ilii

for three-fourths of its length, from the cartilages of the six

or seven last ribs, and, in the space intermediate between the

crista and the ribs, from an aponeurosis (see Dissection,)

which is attached to the transverse processes of the lumbar

2 A
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vertebra?. From these different points of origin the fibres

pass horizontally forwards, and near the border of the rectus

muscle end in an aponeurosis, which joins with the posterior

layer of the internal oblique, and, together with it, is inserted

into the whole length of the linea alba ; the inferior fibres

curve downwards, and are inserted into the crista of the os

pubis, and into the pectineal line. This insertion is so inti-

mately connected with that of the internal oblique, that both

together have received the name of the conjoined tendon, or

aponeurosis, of these muscles. At its attachment to the car-

tilages of the ribs, it digitates with the diaphragm, and is

continuous with it in the two last intercostal spaces. Rela-

tions— externally, with the obliquus internus ; internally,

with the fascia transversalis, which separates it from the peri-

tonaeum : structure—muscular at the sides ; aponeurotic ante-

riorly and also posteriorly, where it is prolonged to the

vertebral column, and forms a sheath for the quadratus

lumborum.

392. m. Rectus abdominis (sterno-pubius), long, narrow,

and flat, is situated at the fore part of the abdomen, close to

the linea alba. It arises from the anterior surface of the

ensiform cartilage and its external ligament, also from the

cartilages of the fifth, sixth, and seventh ribs, by separate

fleshy points, and is inserted by a strong flat tendon into the

crista of the os pubis, its fibres being extended perpendicu-

larly between these points. They are, however, interrupted

by irregular tendinous intersections (liitece transversa}, vary-

ing in number from three to five. One of these corresponds

with the umbilicus, another with the ensiform cartilage, the

third intermediate between them, and if a fourth exists,

it is placed below the umbilicus; so is the fifth. These lines

do not usually penetrate the whole substance of the muscle,

and some of them extend only half-way across it. This
muscle is enclosed in a sheath {sheath of the rectus), which
binds it firmly in its situation, and is formed by the aponeu-
roses of the abdominal muscles, in the following manner : the

aponeurosis of the internal oblique, on arriving at the exter-

nal border of the rectus muscle, divides into two lamella;, of
which the anterior one passes in front of the rectus, together

with the aponeurosis of the external oblique, whilst the other
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passes behind it, conjointly with that of the transversalis,

becoming again united along the linea alba. This arrange-

ment obtains from the margin of the thorax, as far as to mid-

way between the umbilicus and the pubes, at which point all

the aponeuroses pass in front of the rectus ; so that the

posterior part of its sheath is deficient in the lower third, the

muscle being separated from the peritonaeum by the fascia

transversalis only. The deficiency in the sheath here indi-

cated is marked by a well-defined lunated edge, whose con-

cavity looks downwards towards the pubes.

393. m. Pyramidalis, triangular in its form, and situated

close to the linea alba, arises from the crista of the os pubis,

and, becoming narrow as it ascends, is inserted into the linea

alba about midway between the umbilicus and pubes ; its

internal fibres are vertical in their direction, the others more

or less oblique. It is covered in front by the aponeuroses of

the other muscles, and posteriorly rests on the rectus, of

which it may be regarded as an accessory ; its more direct

action is that of a tensor to the linea alba.

394. m. Quadratus lumborum (ilio-costalis), situated

deeply in the lumbar region close to the vertebral column,

is in form irregularly quadrilateral, being broader below

than above. It arises by tendinous fibres from the crista of

the ilium for about one-fourth of its extent, and from the

ilio-lumbar ligament ; it is inserted into the inferior border of

the last rib for about half its length, and by four tendinous

points into the transverse processes of the four superior lum-

bar vertebras. This muscle is enclosed in a sheath (sheath of

the quadratus) not unlike that of the rectus, but not so dense

or firm in its structure. The posterior or lumbar aponeurosis

of the transversalis divides into two layers near the border of

the quadratus, one of which is prolonged backward behind

the latter muscle, to be attached to the apices of the trans-

verse processes of the lumbar vertebras, and the other before

it to be fixed at the roots of these processes. Now, the lower

border of this layer is attached to the inner margin of the

crista ilii (its posterior fourth), and the upper one is stretched

across from the anterior surface of the last rib to the root of

the transverse process of the first lumbar vertebra. This

latter part, from its mode of attachment and relation to the

2a2
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broad muscle of the diaphragm, has been named by some

ligamentum arcuatum externum (sect. 401).

Along the fore part of the abdomen some tendinous struc-

tures exist which require a special notice, viz. the linea alba,

lineae semi-lunares, and transversa?.

395. The linea alba may be considered as a tendinous

cord, formed by the juncture of the aponeuroses of the two

obliqui and transversales muscles, and extended perpendicu-

larly downwards from the ensiform cartilage to the pubes.

It is covered in front by the common integument
; posteriorly

it rests on the fascia transversalis, which separates it from

the peritonaeum, and on each side it is enclosed by the recti

muscles; it is therefore broader above than below, as these

muscles diverge from one another in the former situation.

In the middle of the linea alba is situated the umbilicus,

which in the foetal state is a foramen for the transmission

of the umbilical vein and arteries, but afterwards becomes

obliterated.

396. The linea semi-lunares are two curved lines extend-

ing from the cartilages of the eighth rib, on each side, to the

tuberosity of the os pubis. They thus correspond with the

external borders of the recti muscles (the enclosed space

being broad above and narrow below), and are formed by the

aponeurosis of the internal oblique on each side, as it divides

to enclose the rectus muscle.

The linea transversa have been already noticed with the

rectus muscle, in the substance of which they are situated

(sect. 392 )

Actions.—The muscles here described not only enclose and
support the abdominal viscera, but by their contractile power are

capable of acting successively on them, on the thorax, and on the

pelvis. When the pelvis and thorax are fixed, the abdominal
muscles can constrict the cavity and compress its viscera, particu-

larly if the diaphragm be made to descend at the same time, as

occurs in vomiting, or in the expulsion of the foetus, of faeces, or

urine. If the vertebral column be fixed, these muscles compress
the lower border of the thorax, and so contribute to expiration.

When it is intended to continue the effort, so as to produce a
forced expiration, the quadratus lumborum draws down the last rib,

and makes it relatively the fixed point to which all the rest are
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drawn by their inter-costal muscles ; but if* the vertebral column

be not fixed, the thorax may be bent directly forwards, when the

muscles of both sides act; or it may be rotated to either side,

should they act alternately. Thus, if the external oblique of tho

right side be made to act on the thorax, the first effect appears to

be that of drawing its margin down towards the pelvis ; but if the

effort be continued, the trunk will be rotated towards the opposite

side. The left internal oblique will co-operate in this action, for

the direction of its fibres coincides with that of the right external

oblique. The pyramidales also contribute to the same effect, by

rendering the linea alba tense. If the thorax be fixed, the abdo-

minal muscles maybe made to act on the pelvis; thus, in the

action of climbing, the trunk and arms being elevated and fixed,

the pelvis is drawn upwards, either directly, or to one side, as a

preparatory step to the elevation of the lower limbs. A similar

effect may be produced when the trunk is in the horizontal posi-

tion, for the pelvis may be drawn forward and flexed upon the

vertebral column by the recti and pyramidales.

COSTAL REGION.

Between the ribs we find a series of flat planes of muscular

fibres filling up the intervening spaces, hence named " inter-

costal,"—upon the ribs posteriorly the levatores costarum, and

at their inner surface, and in front, the triangulares sterni.

It is not necessary to prescribe any particular mode of

examining these, as they are necessarily exposed when the

pectoral, the serratus, and external oblique muscles are

removed.

The inter-costal muscles are disposed in the form of two

thin planes, one external, the other internal.

397. m. Inter-costales extend are placed between the con-

tiguous borders of each pair of ribs. There are, therefore,

eleven such muscular lamella? on each side, the direction of

the fibres of all being obliquely downwards and forwards.

Their extent in each instance is from the tubercles of the

ribs nearly to the external extremity of their cartilages.

From this point a thin fascia is continued forwards to the

sternum, overlaying the inner inter-costals.

398. m. Inter-costales interni, commencing at the sternum,

in the spaces between the true ribs and in the rest, from the

anterior extremities of their cartilages, extend as far back as
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their angles, the direction of their fibres being obliquely

downwards and backwards; thus they decussate or cross

the former.

399. to. Levatores costarum are narrow, tendinous, and

fleshy fasciculi, which extend obliquely downwards and for-

wards (in this particular resembling the external intcr-

costals) from the extremities of the transverse processes of

the dorsal vertebra?, to be inserted into the margins of the

ribs, between their angles and tubercles. Their fibres spread

out and become flat at their insertion.

400. m. Triangularis sterni is a thin flat plane of muscular

and tendinous fibres, placed within the thorax, immediately

behind the costal cartilages. It arises from the inner surface

of the ensiform cartilage, and of the lower third of the

sternum, from which its fibres pass outwards and upwards,

diverging, to be inserted into the lower borders and inner

surface of the cartilages of the true ribs, from the sixth to

the third inclusive. One surface of the muscle is thus in

apposition with the parts just mentioned, the other partly

with the pleura, which is reflected upon it, and partly

with the pericardium and the cellular interval called ante-

rior mediastinum.

Actions.—The two planes of inter-costals act simultaneously

;

and as they decussate with one another, the ribs on which they act

are made to move in the direction of the diagonal of the moving

powers, that is to say, directly upwards when the first rib is rela-

tively the more fixed point, and downwards when the last happens

to be so. In drawing up the ribs, they slightly rotate their

bodies, and evert their lower borders; at the same time the

middle and lower inter-costal spaces are widened, for the ribs are

spread asunder somewhat like those of a fan. This arises from
the peculiar mode of attachment of the last rib, which is prevented
from ascending with the rest by the manner in which the qua-
dratus lumborum binds it to the ilium, so that it serves to spread
or separate them from one another.

401. to. Diaphragma (hiatpgccaca, to separate) is a thin

muscular and tendinous partition, placed between the thorax
and abdomen. It presents two lateral parts, united along
the middle line, but the parts are not symmetrical, on which
account it cannot be classed with the muscles of animal life,
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nor yet with those of organic : in structure it forms a

link intermediate between these two orders, and in function

partakes of the properties of both, being involuntary in its

ordinary actions, yet not altogether withdrawn from the con-

trol of the will. The diaphragm, viewed as a whole, consists

of three portions, two of which are muscular— the third,

which forms the connexion between them, being tendinous.

It is broad and expanded at its upper part, and takes the

form of the base of the thorax, to which it is attached; there-

fore its extent, from side to side, is greater than from before

backwards. At its inferior and posterior part it becomes

constricted into two narrow processes or crura, by which it is

attached to the lumbar vertebra?. Its inferior surface is

concave, forming an arch w hich overhangs the cavity of the

abdomen ; the superior one is convex, but not equally so at

both sides, for it ascends higher into the right side of the

thorax than into the left. Both surfaces are lined by serous

membrane, the inferior by the peritonaeum, the superior by

the pleura? at the sides and the pericardium in the middle.

The muscular fibres attached to the margin of the thorax

vary in length and direction. Anteriorly at the middle line,

the fibres, few in number and short, arise from the inner

surface of the ensiform cartilage; this narrow fasciculus is

separated at each side by a cellular interval from the fibres

attached to the cartilage of the seventh rib. The muscular

fibres of each lateral part arise from the inner surface of the

cartilages of the ribs, from the seventh to the twelfth in-

clusive, and from the anterior surface of the body of the

last rib for about a third of its length ; finally, in the interval

between the part of the last rib here indicated and the trans-

verse process of the first lumbar vertebra, they arise from a

fibrous band stretched between these points, which is some-

times termed ligamentum arcuatum (see sect. 394). But

Haller* very properly distinguishes this from another ten-

dinous lamella, which arches obliquely over the psoas muscle,

being attached by one extremity to the transverse process of

the first lumbar vertebra (where it is blended with the pre-

ceding), and by the other to the body of the second. This

he terms " arcus interior it may be named ligamentum

* Iconcs Anatomies.
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arcuatum proprius. The fleshy fibres from these different

points of attachment proceed to their destination in different

directions; those in front pass backwards, those at the sides

directly inwards, the intermediate ones being oblique ;
but

the fibres from the ligamentum arcuatum externum pass

directly upwards, all becoming inserted into, or continuous

with, the fibres of the central aponeurosis.

402. The centra/ aponeurosis (central tendon, cordiform

tendon, phrenic centre) is composed of tendinous fibres inter-

woven in every direction. Its narrow extremity or foot-stalk

is turned towards the spine, the wider (which is divided into

three processes) towards the margin of the thorax ; hence it

was compared by Winslow to a trefoil leaf. The central

leaflet or process is the largest, the left the smallest, the

right being intermediate in size between them. Between the

right and middle processes, a little anterior to the spine, is

an opening (foramen quadratum vena cava) for the vena

cava ; it is somewhat of a square shape, and resembles

rather a canal than a foramen.

403. The lumbar portion, of the muscle consists of two

thick fleshy processes, crura or pillars, placed at each side of

the middle line. The right crus, broader and longer than

the left, is attached to the fore part of the bodies of the

vertebrae, and to the inter- vertebral fibro-cartilages, whilst

the latter inclines rather to their sides. The right crus arises

by fleshy fibres from the three upper lumbar vertebra1

, and

by a firm tendinous process from the inter- vertebral sub-

stance between the third and fourth. The left does not ex-

tend so far down by the breadth of half a vertebra. As they

ascend, they leave an interval between them, which lodges the

aorta, and opposite the first lumbar vertebra the fibres of each

crus proceed to three different destinations. The greater

number pass forwards and upwards, to be inserted into the

central aponeurosis; those placed towards the sides of the

vertebra incline outwards, and terminate upon the surface of

the ligamentum arcuatum proprius; but the internal fascicu-

lus of each passes in front of the aorta, so as to complete the

canal {hiatus aorticus) which transmits it. The fasciculi de-

cussate at this point; the one from the right side being the

larger. After their decussation, the fasciculi are continued
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obliquely upwards, forming the margins of the opening for

the oesophagus (Joramen acsophageum), and are ultimately

inserted into the central aponeurosis. The oesophageal! open-

ing is narrow and elliptical in its form, its greatest diameter

being from before backwards, and about an inch and a half

in length. It lies a little to the left of, and anterior to, the

aortic opening, and transmits the oesophagus with both the

vagus nerves. The aortic opening corresponds with the

middle line, and gives passage to the aorta, thoracic duct,

and also, in most instances, to the vena azygos. The open-

ing for the vena cava lies before and to the right of that of

the aorta.

Actions.—The diaphragm is of an arched form, the concavity

of the arch looking down into the abdomen. When its fibres

contract, the muscle descends, and becomes an inclined plane,

whose direction is downwards and forwards. By these means the

abdominal viscera are pressed against the lower and fore part of

the parietes of the cavity, so that the capacity of the abdomen is

diminished in proportion as the thorax is enlarged. Should the

abdominal muscles and the diaphragm be both brought into action

together, the viscera will be compressed between them, and forced

towards the lower part of the cavity, as occurs in the expulsive

efforts of accouchement, &c. After a complete expiration, the

upper surface of the diaphragm is on a level with the lower border

of the fourth rib.

PERINEAL REGION.

404. This is the space included between the rami of the is-

chia and ossa pubis at the sides, the symphysis pubis in front,

and posteriorly by two lines drawn from the tubera ischii to the

coccyx. The muscles contained within this area are divisible

into two groups, one connected with the generative organs,

and subservient to their peculiar function, the others arc

attached to the anal extremity of the intestine, and control

its excreting action. The genital muscles in the male con-

sist of the erector penis, accelerator ariose, transversus peri-

naei, compressor urethra?, compressor venae dorsalis penis;

in the female, of the erector clitoridis and constrictor vagina?.

These are all disposed in pairs. The anal muscles are the

sphincter externus and interims, levatorcs ani, and coccygei.
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Dissection of the perinxeum.—When viewed externally, this re-

stricted space is observed to be divided into two equal parts, by a

continuation of that vertical line which indicates the original divi-

sion of the body into two symmetrical halves, and which here, as

elsewhere, is called the raphe.

To expose the superficialfascia :—A little below the fold of the

scrotum, an incision may be made through the skin along the

raphe, down to the margin of the anus. At its upper extremity a

transverse incision may be made, extending outwards, on the

thighs, at each side, for two inches. The flaps of integument

may, in the next place, be reflected outwards to the flexures of

the thighs, and pinned back. By raising the integument round

the anus, the external sphincter muscle will be exposed. The

superficial fascia, which is, in fact, nothing more than the sub-

cutaneous cellular tissue, having been exposed, its attachments

and mode of distribution deserve attention. If it be divided along

the middle line, and carefully reflected to each side, it will be

found firmly attached to the rami of the ischia and ossa pubis. If

traced upwards, or if air, or a jet of water, be passed beneath it,

it will be found to be continuous with the sub-cutaneous invest-

ment of the scrotum ; viz. the dartos, and also with the superficial

fascia of the abdomen. A little below the transversus perinaei

muscle the superficial fascia will be observed to pass back and be-

come identified with the deep-seated fascia, after which both may
be traced beneath the superficial sphincter. When extravasation

of urine takes place into the perinaeum, the attachments of this

fascia will influence the direction in which the fluid proceeds,

should its quantity increase. Though its natural tendency is back-

wards to the anus, or downwards along the inside of the thighs, its

progress in these directions is interrupted by the adhesion of the

membrane to the rami of the ischia and pubes at each side, and to

the deep fascia posteriorly ; but towards the scrotum no impedi-

ment exists; and so we find that effusions gradually make way
upwards to the groin, or even on the front of the abdomen, their

progress being preceded by a red erysipelatous blush on the skin.

To expose the superficial vessels and muscles.—Divide the super-

ficial fascia from above downwards in the middle line, and havinsr

drawn it aside, and pinned it back on the reflected integument,

the superficial perinacal artery will be found running in the angular

interval between the accelerator urinae and erector penis. Mid-
way between the margin of the anus and the bulb of the urethra,

a narrowed point (fibrous or fibro-cellular) exists, which forms the
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common centre of the perinaeal muscles : to it converge the trans-

versi muscles from the sides, and the sphincter from behind, and

from it the low er fibres of the accelerators diverge. The last-

named muscles should be attentively examined, and their descrip-

tion (sect. 406) read, after which they may be divided along their

raphe, or common line of junction, and reflected carefully out-

wards, so as to expose the bulb of the urethra, which will be found

invested by a thin smooth lamella, prolonged upon it from the

margin of the deep perinaeal fascia, through which the canal of the

urethra must necessarily pass when emerging from the pelvis into

the perinaeum. The sphincter ani will be observed surrounding

the margin of the anus in the form of a thin flat plane of muscular

fibres, similar to orbicular muscles in other situations. On raising

its external border, the fibres of the levator ani will be observed

passing downwards to the margin of the anus, and further back, in

the interval between the posterior margin of that aperture and the

tip of the coccyx, the two levatores will be found to form a raphe

or line of junction; before the anus their fibres join at the com-

mon central point above noticed. To expose the external surface

of the levator, all the cellular tissue which fills up the deep inter-

val between the margin of the anus and the tuber ischii must be

removed.

To expose the attachments and relations of the levator ani, the

interior of the pelvis must be laid open. For this purpose saw

through the os pubis half an inch external to its symphysis (say

at the right side), the abdominal viscera and peritonaeum being

previously removed. With your scalpel carefully detach the pel-

vic fascia from the side of the pelvis, and reflect it inwards, toge-

ther with the thin membranous muscle you will find attached to

its external surface rather low down. When this is done, saw

through the right sacro-iliac symphysis, and so remove the whole

limb of that side. Let an assistant hold up the levator ani, which

you have retained as above directed, and you can easily trace its

fibres to the side of the bladder, rectum, and coccyx. And when

you have gone so far, draw the bladder away from the left side,

and trace down the fascia iliaca upon the side of the pelvis ; you

will see how it turns inwards to the side of the bladder and rec-

tum. Now, close by these organs you will perceive that behind

the fascia there is a thin plane of muscular fibres, the levator ani,

of considerable extent, from before backwards, being from the

pubic symphysis to the spine of the ischium. If you carefully re-

move the fascia (proceeding from below upwards) from the muscle,
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you will sec that it is attached to the two points of bone just

named, and in the intervening space to the angle of union of the

pelvic and obturator fascia. (See description of the deep perineal

fascia, sect. 499, and remarks on catheterism and lithotomy, sect.

500.)

The genital muscles are as follow :

—

405. m. Erector penis (ischio-cavernosus) is a thin, flat,

long muscle placed on the ramus of the ischium and on the

crus of the penis, extending from the inner and upper part

of the tuberosity of the ischium to the side of the penis. It

is narrow at its extremities, but widens somewhat towards

the middle. It arises from the inner border of the tuber

ischii, from which its fleshy fibres proceed obliquely upwards

and forwards, and become tendinous on reaching the corpus

cavernosum, into whose fibrous sheath they are inserted.

The inferior surface of the muscle is covered by the skin and

the superficial fascia : the superior is in contact with the crus

and body of the penis, whilst between its inner margin and

the accelerator muscle a groove exists, in which the super-

ficial perinatal vessels are lodged.

406. m. Accelerator urincc (bulbo-cavernosus) is so disposed

as to surround the bulbous part of the urethra. We may
consider it as a single muscle consisting of two symmetrical

halves, united so as to form a tube surrounding a part of the

urethra, and connected, anteriorly, by two diverging pro-

cesses, with the corpora cavernosa, and posteriorly, at the

central point of the perinasum, with the sphincter ani and the

transverse muscles, whilst its inferior fibres are extended

obliquely outwards at each side to the rami of the ossa pubis.

Its analogy with the constrictor vaginas would lead us to con-

sider it in this way. In conformity with usage, however, we
shall describe each lateral half as a separate muscle.

The fibres of the accelerator muscle, forming a thin plane,

are blended with those of the corresponding muscle along the
middle line, beneath the bulb of the urethra. Their junction
extends forwards for three quarters of an inch from the central
point above referred to. The fibres from this line of origin
proceed in three different directions : the inferior set pass
obliquely outwards, and are attached to the angle of union
formed by the deep perinaeal fascia with the ramus of the
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pubes ; the anterior set incline upwards and outwards, to be

inserted into the corpus cavernosum ; whilst the intervening

or middle fibres coil round the canal of the urethra, and be-

come tendinous on reaching its upper surface, upon which

they unite with those of the corresponding muscle, thus form-

ing a tube. If an incision be made over the bulb, so as to

cut through the fibres of the muscle, and if one half be then

carefully reflected outwards, its points of attachment will be

readily seen ; after which, if the urethra be cut across and

reflected downwards, the union of the middle part of the

muscle on its upper surface will be brought into view.

407. m. Transversus perimci (ischio-perimealis) is a narrow

fleshy fasciculus, which inclines forwards and inwards across

the perinasum, being extended from the inner border of the

tuber ischii at its junction with the ramus, to a point midway

between the margin of the anus and the bulb of the urethra.

The muscles of the opposite sides arise from the inner margin

of the tuberosities and the rami of the ischia, and proceed

with an inclination forwards, to the point just indicated,

where they are blended with the sphincter ani and accelera-

tores urinas. Another muscle of this name is occasionally

found at each side, lying anterior to the one here described,

and called transversus perincci alter ; the fibres of the latter

are usually thin and pale.

408. m. Compressor urethra, (Wilson), compressor prostatas

(Soemm.), is a narrow fasciculus that arises close by the pubic

symphysis, immediately before the anterior fibres of the leva-

tor ani, and from which it is merely separated by a small vein

and a little cellular tissue. The muscle descends close to its

fellow of the opposite side, and, beneath the membranous part

of the urethra, both of them having become tendinous, unite

so as to support it in a sling. Many persons consider this as

but a part of the levator ani.

409. m. Compressor vena dorsalis penis is a small muscle

lately demonstrated and described by Mr. Houston.* Cuvier

noticed it briefly, and the late Mr. Shekleton showed it to

Mr. Houston. It is a thin fasciculus, composed partly of ten-

dinous, partly of fleshy fibres, placed beneath the pubic arch,

and above the root of the penis. Its fleshy fibres are attached

* Dublin Hospital Reports, vol. v.
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to the inner margin of the ramus of the os pubis, immediately

above those of the erector penis ; from this point the fibres

ascend, at the same time inclining forwards and inwards, and

end in a thin tendon, which unites with that of its fellow of

the opposite side, at the median line, just over the dorsal

vein. The length of each muscle is about an inch, its

breadth about half an inch. As the conjoined tendon of

these two muscles overlays the dorsal vein, they can, when in

action, compress it against the root of the penis, so as to pre-

vent the return of blood by the vessel, and so keep up the

distension of the organ during the venereal orgasm. The

general conformation of the muscle corresponds with what

has been just stated. There are, however, some peculiarities

in different animals which deserve notice. In the dog the

tendon presents a transverse slit through which the vein

passes ; in the horse, the dorsal veins pass backwards in

separate trunks, and the tendon is found subdivided into

fasciculi, of which some pass over, some under and between

the vessels. In the bear and monkey, the whole of the ten-

don overlays the vein. When proceeding to expose the

muscle, we may take advantage of the circumstance of its

tendon coming forwards upon the root of the penis, a little

anterior to the symphysis pubis. Trace back the dorsal

vein, carefully divide the fibrous expansions of the suspen-

sory ligament, draw the penis tightly forwards, and the

tendon of the compressor will be brought into view by a

little cautious dissection. Taking the tendon as a guide,

trace the muscular fibres outwards and downwards, detach-

ing at the same time the crus penis from the ramus for some
way from above downwards. Having proceeded so far, cut

through the pubic symphysis, saw through the ramus close

above the fibres of the muscle and the body of the bone
about its middle, and remove it altogether. The muscle will

be fully exposed. This plan will do very well in the dog, or

in a fresh muscular subject ; but if the fleshy fibres are pale,

and those of the tendon discoloured, the mode pointed out by
Mr. Houston* had better be adopted :

" Detach the bladder
and levator ani from one side of the pelvis ; with a saw divide
the pubis and ischium about an inch from the symphysis, and

* Loc. cit.
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break the bones at the sacroiliac articulation. Next dissect

away carefully the remaining part of the pubis from the sym-

physis, periosteum, and crus, then the compressor will be

exposed without difficulty."

The perinaeal muscles in the female correspond so nearly

with those of the male in their number, general conformation,

and attachments, that it is unnecessary to treat particularly

of more than two of them.

410. m. Erector clitoridis (depressor, Meckel) resembles the

diminutive of the erector penis; it arises from the ramus of

the os pubis, and is inserted into the body of the clitoris.

411. m. Constrictor vagina (perinaeo-clitorius) resembles an

orbicular muscle, being composed of two narrow fasciculi,

united before and behind the vagina by two commissures, and

leaving between them an elliptic interval corresponding with

its circumference. The two muscles of this name may be

said to arise posteriorly at a point which is common to them,

to the sphincter ani and transversi muscles ; after diverging

to enclose the vagina, they unite in front of it into a tendinous

process, which connects them to the corpus clitoridis.

The anal muscles are as follow :

—

412. m. Sphincter ani extetnus (coccygeo-analis) is a flat

elliptic muscle, placed immediately beneath the skin surround-

ing the margin of the anus. It is attached posteriorly to the

coccvx by a narrow fasciculus of tendinous fibres, and ante-

riorly becomes blended, about midway between the anus and

the bulb, through the medium of a common fibrous point,

with the transversi and accelerators muscles, whilst the in-

tervening part is disposed like orbicular muscles elsewhere,

being composed of fleshy fibres curving round the intestine,

and united by commissures before and behind it. One sur-

face of the muscle is covered by the skin, the other rests

on the internal sphincter, and on some cellular tissue which

separates it from the levator ani.

413. m. Sphincter ani internus is a flat muscular ring, sur-

rounding the anal extremity of the rectum ; it is about four

or five lines in breadth, and two thick. It obviously con-

sists of the circular fibres of the intestine much more de-

veloped than elsewhere, and projecting lower down than the

longitudinal fibres.
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41 k m. Levator ani (sub-pubio coccygeus) is a thin broad

muscle, placed obliquely across the outlet of the pelvis, which

it assists in closing. Its origin cannot be distinctly stated

without making reference to two membranes between which

it is placed, and from whose line of union most of its fibres

are derived. The obturator internus muscle occupies the

whole space from the internal border of the obturator fora-

men to the sciatic notch. The upper half of this muscle is

lined by the pelvic fascia, prolonged down as far as to a line

extended from the symphysis pubis to the spine of the ischium,

where it is reflected upon the levator ani, which guides it to

the side of the rectum and bladder. The lower part of the

obturator muscle is also covered by a fascia, but more dense

and firm, which is prolonged upwards upon it from the edge

of the falciform process of the great sacro-sciatic ligament,

which is attached along the rami of the ischium and os pubis.

This fascia becomes united to the fascia pelvica along the line

above indicated, and may be said to determine its point of

flexion ; and from the angle which they form by their union,

arises the middle part of the levator ani. This fact may be

easily ascertained by dividing the obturator fascia for an

inch, or little more, and then passing a probe between it

and the obturator muscle. It will then be found, as the

instrument is being moved backwards and forwards, that

the greater part of the levator ani is attached only to these

membranes.

The levator ani then arises, anteriorly, from the os pubis,

near its symphysis, and immediately above its arch
; poste-

riorly, from the spine of the ischium, and along the interven-

ing space from the angle formed by the union of the obtura-

tor and pelvic fasciae. From this extensive origin the fibres

proceed downwards and inwards, the posterior set being fixed

to the side of the coccyx ; those next them in order unite by
a raphe with the corresponding muscle, in the interval be-

tween the coccyx and the margin of the anus ; the middle

fibres are inserted into the extremity of the rectum, becoming
connected with those of the internal sphincter, and the ante-

rior ones pass on the side of the prostate, some of them uniting
with those of the corresponding muscle beneath the membra-
nous part of the urethra. In the female, the fibres of this
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muscle, previously to reaching the rectum, descend by the

vagina, and become intimately connected with it.

415. m. Coccj/geus (ischio-coccygeus) is placed deeply at

the back part of the outlet of the pelvis, which it assists to

close, by being stretched from the spinous process of the

ischium to the side of the sacrum and coccyx. It is made up
of tendinous and fleshy fibres, forming a flat triangular plane,

the apex of which is attached to the spine of the ischium,

and the base to the border of the coccyx and lower part of the

sacrum. The internal, or pelvic surface, supports the rectum ;

the external is covered by the sacro-sciatic ligaments.

Actions.—The transverse muscles conspire to fix the common
point of attachment of the perinatal muscles, and so increase their

power. The action of the sphincter ani is sufficiently obvious.

The accelerator muscle, by surrounding the bulbous part of the

urethra, and by the increased power it acquires from its many
points of attachment, is enabled forcibly to propel any fluid that

may be lodged within the canal in that situation. The levator ani,

in position and direction, is opposed to the diaphragm, and as the

latter forces down the intestines by its descent, the former, as its

name implies, can elevate at least the lower part of the intestinal

canal. The compressors of the dorsal vein have some analogy in

form to the accelerator urinae, for the muscles of opposite sides

unite in the middle line and form a tube which surrounds the vein,

as the fibres of the accelerator do the canal of the urethra. The

name expresses their apparent use ;
they constrict the vein, and

prevent the return of blood by it, so as to continue the distension

of the parts during the venereal orgasm. The compressor urethrae

supports the membranous part of the canal, as in a sling ; it can

also elevate it, and so, by drawing up the under surface, close it

altogether.

Muscles of the Inferior Extremity.

ILIAC REGION.

In the iliac fossa, and along the upper border of the pelvis,

we find placed the iliacus and psoas muscles. We need not

give any particular directions for their dissection, as it is never

undertaken until the abdominal muscles have been examined

and the viscera removed, and then they are at once brought

into view, being merely concealed by the fascia iliaca.

416. m. Psoas magnus (prae-lumbo-trochantineus), is situ-

2 B
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ated along the side of the lumbar vertebra?, the margin of the

pelvis, and deeply at the superior part of the thigh, extend-

ing from the last dorsal vertebra to the small trochanter of

the femur. Form—thick and round at the centre, diminish-

ing in size towards the extremities. It arises from the sides

of the bodies of the last dorsal and of the first four lumbar

vertebra?, and the interposed fibro-cartilages,also from the roots

of the transverse processes of the last-named vertebra?. From

these attachments, which are separated by the branches of

the lumbar plexus of nerves, the muscle passes across the

brim of the pelvis, beneath Poupart's ligament, and ends in

a tendon, which is inserted into the small trochanter of the

femur. The direction of the muscle, in the greater part of

its extent, is nearly vertical ; it has, however, a slight incli-

nation outwards — and its lower part passes backwards to

reach its destination : structure— fleshy in the centre, tendi-

nous at its insertion : relations—vary in the different parts of

its extent : its posterior surface corresponds above with the

transverse processes of the lumbar vertebra?, the lumbar

plexus of nerves, and the quadratus lumborum muscle,

from which last it is separated by the anterior lamella of

the aponeurosis of the transversalis muscle ; in the mid-

dle, with the margin of the pelvis ; farther down, with the

os pubis and the capsular ligament of the hip-joint ; the

anterior surface, placed behind the peritonaeum, is in re-

lation above with the ligamentura arcuatum and diaphragm,

the renal vessels and ureter, the sympathetic nerve and its

ganglia ; in the middle it is covered by the iliac fascia, far-

ther down by the femoral artery which rests upon it ; and,

finally, by the deep-seated vessels of the groin, inguinal

glands, &c. The inner border is in relation superiorly with the

bodies of the vertebra?, from the middle of which it is sepa-

rated by the lumbar arteries and branches of communication
between the spinal and sympathetic nerves ; in the pelvic re-

gion with the iliac artery ; and in the femoral with the pec-

tineus muscle, from which it is separated by the internal cir-

cumflex artery. Its outer border is in relation with the inner
border of the iliacus muscle from which it is at first separated
by a slight cellular interval, and then by the lumbar nerves.

417. m. Psoas parvus (pra?-lumbo-pubius) is situated (when
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it exists, which is not always the case) along the anterior side

of the psoas magnus. Form—long and thin. It arises from

the body of the last dorsal and first lumbar vertebra, and

soon ends in a flat tendon, which passes along the anterior and

inner side of the psoas magnus, to be inserted into the ilio-

pectineal eminence. Direction — vertical: structure— mus-

cular and tendinous: relations—it rests on the psoas mag-

nus in the whole of its extent ; and is covered by the fascia

iliaca,— crossed at its origin by the diaphragm and lower

down by the renal vessels.

418. m. Iliacus (iliacus internus, Albinus, Scemm.; ilio-

trochantineus,) is situated in the iliac fossa, which it fills up,

and at the upper and fore part of the thigh. Form—com-

pressed and somewhat radiated. It arises from the upper

two-thirds of the iliac fossa, from the anterior two-thirds

of the inner margin of the crista ilii as far as its two spi-

nous processes, and posteriorly from the ilio-lumbar liga-

ment. From these different origins the fibres pass down,

the greater number inclining obliquely inwards, to be inserted

into the tendon common to this muscle and the psoas mag-

nus, some of them being prolonged into the oblique line which

leads downwards from the small trochanter. Structure—
fleshy in almost all its extent : relations—posteriorly with the

ilium and capsular ligament of the hip-joint, anteriorly with

the iliac fascia, which separates it from the peritonaeum, and

by its inner border with the crural nerve and psoas muscle;

it is subjacent to the ccecum at the right side, and to the sig-

moid flexure of the colon on the left. This muscle is even

still called iliacus internus, though there is now no correlative

term in use, no muscle being called iliacus externus. Cow-

per, and some of the older anatomists, called the pyrifonnis

by that name.

Combined actions.—The psoas and iliacus, when they take their

fixed point above, can bend the thigh on the pelvis, and rotate

the limb somewhat outwards,— the latter power being derived

from the direction of their common tendon and the mechani-

cal advantage given them by the projection of the trochan-

ter minor. These muscles assist materially in maintaining the

erect position of the body, in which case they take their fixed

point at their insertion into the femur, and then act upon the pelvis

2 B 2
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and spinal column, drawing them forwards so as to keep them

erect upon the thighs. If this action be continued, the trunk may

be bent forwards as in bowing. It is scarcely necessary to add,

that this bending of the body will be directly forwards if the mus-

cles of opposite sides act together, and obliquely to one side if

they act separately.

GLUTEAL REGION.

In this space, which comprehends the posterior and external

surface of the pelvis, we find the glutei, and the external rota-

tor muscles of the thigh.

Dissection.—The subject being placed in the prone position, and

the abdomen supported on a high block, the foot should be rotated

inwards, and the limb abducted, in order to put the gluteus on the

stretch. An incision may be made through the skin, from the

coccyx obliquely upwards over the side of the sacrum and posterior

spine of the ilium, and as high as its crista ; from which point draw

another obliquely downwards over the great trochanter. The flap

thus included should be dissected cleanly off the muscle in the

course of its fibres, that is to say, downwards and outwards. The

remainder of the skin which covers the pelvis may be reflected

upwards and outwards, the fascia serving as a guide. This will

expose the tensor vaginae and part of the gluteus medius. The rest

of the latter can be seen only when the gluteus maximus is detached.

To effect this, let its lower border be drawn a little forwards, and

the scalpel be inserted beneath it, so as to raise it from the sciatic-

ligament, and so successively from the side of the coccyx, sacrum,

and ilium, proceeding from below upwards. When the muscle is

detached, and turned down on the femur, the external rotators and

gluteus medius come into view, and require little further dissection.

As the gluteus medius covers the third muscle of that name, the

easiest mode of reflecting it is by cutting through its tendinous

insertion, and drawing it upwards. The external rotators should

be attentively examined, more particularly the two obturator

muscles. The internal one cannot be fully seen until the pelvis is

divided ; but the direction of its two parts, and the peculiar ap-

pearance presented by its tendon, where it slides over the ischium,

can be observed by cutting it across near its insertion, and reflect-

ing it outwards.

419. m. G /ideas maximus (ilio-sacro-femoralis) is situated

behind the pelvis, at the nates, the prominence of whichit
forms. It extends from the back part of the ilium, the sa-
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crum, and the coccyx, to the rough ridge at the upper and

back part of the femur beneath the great trochanter. Form
— broad, thick, and irregularly quadrilateral. It arises, 1,

from the posterior fifth of the crista of the ilium, and the

irregular rough surface subjacent to that part ; 2, from the

posterior surface of the sacrum below the ilium, and from the

side of the coccyx in its whole length ; 3, from the posterior

or great sacro-sciatic ligament. From these origins, the

coarse thick fibres of which the muscle consists converge as

they pass downwards and outwards, and terminate in a broad

strong tendon, whose external surface is rough and irregular,

but the internal is smooth, and lined by a bursa mucosa,

where it corresponds with the great trochanter. This ten-

don is inserted, between the vastus externus and adductor

magnus, into that rough longitudinal impression which de-

scends from a little way beneath the great trochanter to the

linea aspera. Direction — downwards, forwards, and out-

wards : structure— aponeurotic along its line of origin, ten-

dinous at its insertion, fleshy in by far the greatest part of

its extent. The fihres of origin are blended with those of

the aponeurosis of the sacro-lumbalis and latissimus dorsi.

The fleshy fibres are thick and coarse, those at the anterior

border are shorter than those in the middle, and the latter

than those along the posterior border. The fleshy fibres,

which immediately succeed to the aponeurotic attachments

superiorly, are arranged in parallel lines and aggregated into

large distinct bundles, separated by cellular membrane. These

fleshy bundles successively terminate at the posterior border

of a strong common tendon, which extends from opposite the

upper part of the great trochanter, where it is broad, and

confounded with the fascia lata, to the line of attachment just

described. Relations— the external surface is covered by

the fascia lata, which here is very thin ; the upper and ante-

rior border is firmly connected by that membrane with the

gluteus medius ; the posterior is on the same plane, and some-

what identified with the common origin of the sacro-lumbalis

and longissimus dorsi muscles; the inferior border (the longest)

is free, and forms the fold of the nates. When the muscle is

separated from its superior connexions and reflected down-

wards, it will bo found that its inner surface covers, and is
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therefore in relation with, the ilium, sacrum, and coccyx, the

great sciatic ligament, the gluteus medius, the gluteal, sci-

atic, and pudic vessels, the external rotator muscles, the great

sciatic nerve, the trochanter major, the tuberosity of the is-

chium, and the superior extremities of the semi-tendinosus

and biceps muscles.

420. m. Gluteus medius (ilio-trochantereus major) is situ-

ated on the external surface of the pelvis, partly covered by

the preceding muscle, partly by the skin and fascia. It is

broad, and, as it were, radiating at its upper part, but narrow

and thick at its lower extremity. It arises by short aponeu-

rotic fibres from the anterior four fifths of the crista ilii, (its

outer margin,)—from the rough line which bounds the surface

on the back part of the ilium whence the gluteus maximus

arises,— from that part of the external surface of the ilium

which extends from the crista ilii, and the line just named,

down to the superior curved line, also from the latter. From
this extensive origin the fleshy fibres as they descend con-

verge to a short thick tendon, which is blended anteriorly

with that of the gluteus minimus, and posteriorly, in many
instances, with the pyriformis, after which its fibres are in-

serted into the broad external surface of the trochanter major,

and somewhat into its upper border. Direction—the ante-

rior fibres extend obliquely backwards, the posterior obliquely

forwards, the middle perpendicularly : structure— tendinous

at the inferior attachment, fleshy in the rest of its extent

:

relations— part of the external surface is covered by the

gluteus maximus, the rest by the fascia lata ; the inner sur-

face rests on the ilium, the gluteus minimus, and the branches

of the gluteal vessels ; the posterior border is in relation with

the pyriformis muscle ; the anterior is intimately connected

with the tensor vaginas femoris, by means of the fascia lata.

421. m. Gluteus minimus (ilio-trochantereus minor) is situ-

ated on the inferior part of the dorsum ilii. Form— radiated,

broad above, narrow below. It arises from all that space on
the dorsum ilii between the superior curved line and the in-

ferior one, which runs above the brim of the acetabulum.
From this origin the fibres converge as they descend, and end
in a short tendon, which is inserted into the anterior border,
and somewhat into the external surface of the great tro-
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chanter, where it is blended with that of the gluteus raedius.

Direction— the middle fibres are vertical, the anterior are in-

clined backwards, the posterior forwards, converging to the

common tendon : structure— fleshy in the greater part of its

extent, tendinous at its insertion : relations—by its external

surface with the gluteus medius ; by the internal with the

dorsum ilii, with the external tendon of the rectus femoris,

and with the fibrous capsule of the hip-joint.

Actions.—The glutei act alternately on the femur and pelvis, ac-

cording as the one or the other becomes relatively their fixed

point of attachment. All three act as abductors ; the anterior fibres

of the gluteus medius and minimus draw the trochanter forwards,

the posterior backwards, giving it a slight rotatory motion. The
gluteus maximus is a powerful abductor, and by the direction of

its fibres is calculated to draw the femur backwards, at the same

time that it rotates the whole limb outwards if it be kept ex-

tended. When the thighs become the fixed points, these muscles

act on the pelvis. The great glutei draw it backwards, and main-

tain it and the body in the erect position ; in this they are assisted

by the semi-tendinosus, semi-membranosus, and biceps of each

side, which act on the tuberosities of the ischia, and draw them

downwards, so as to elevate the fore part of the pelvis. The glu-

teus medius and minimus are chiefly called into action in progres-

sion, and in standing on one leg
;
they draw the pelvis towards the

femur, which is fixed, and by this action counterbalance the weight

of the trunk, and maintain it erect on the limb. This alternation

of action of the muscles of opposite sides during progression, gives

to the pelvis that rotatory motion so perceptible in those who walk

irregularly, and which is strikingly evident in females, in conse-

quence of the great breadth of the pelvis.

The external rotator muscles form a group by themselves,

being placed deeply at the back of the pelvis. They are the

pyriformis, two gemelli, two obturators, and quadratus

femoris.

Dissection.—Most of these are exposed by the removal of the

gluteus maximus. The origin of the obturator internus cannot be

seen until the pelvis is opened.

422. m. Piriformis (pyramidalis, sacro-trochantereus) is

situated at first within the pelvis, and afterwards on its pos-

terior and external surface, extending from the anterior sur-
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face of the sacrum through the great sacro-sciatic notch to

the great trochanter of the femur. Form— elongated and

tapering, as its name imports. It arises, by three fleshy and

tendinous digitations, from the second, third, and fourth divi-

sions of the sacrum, interposed as it were between the anterior

sacral foramina ; a few fibres are also connected with the inner

surface of the ilium, near its lower curved border. From

these attachments the muscle passes out of the pelvis by the

great sacro-sciatic notch, and is inserted into the posterior

border of the great trochanter by a rounded tendon, whose

fibres are blended somewhat with those of the gluteus medius.

Direction— downwards and outwards: structure— fleshy and

tendinous: relations— within the pelvis it is placed behind

the sciatic plexus of nerves, the internal iliac vessels, and the

rectum (the last more especially at the left side). Outside

the pelvis one surface rests on the ischium and the fibrous

capsule of the hip-joint, the other is covered by the gluteus

maximus ; its superior border is parallel with the gluteus

medius, from which it is separated by the gluteal vessels as

they emerge from the pelvis, the inferior is a little above the

gemellus superior and crosses the great sciatic nerve. The
separation always existing at its points of origin sometimes

continues to be apparent even after the muscle has passed

out by the pelvis : when this is the case, the interval gives

passage to one of the divisions of the great sciatic nerve.

423. m. Gemelli (ischio-trochanterei,) are two small nar-

row fasciculi stretched nearly in the horizontal direction from

the spinous process of the ischium and its tuberosity to the

trochanteric fossa. They are named, from their position,

superior and inferior, the latter being the larger. The su-

perior one arises from the spinous process of the ischium,

the inferior from the upper and back part of the tuberosity

of that bone, and both are inserted into the digital or tro-

chanteric fossa, together with the tendon of the obturator in-

ternus, which they enclose and almost conceal. Direction —
transversely outwards from the ischium to the trochanter :

structure— tendinous at their insertion, fleshy in the rest of
their extent : relations— their posterior surface is crossed by
the sciatic nerve, and covered by the gluteus maximus mus-
cle

; the anterior surface rests on the ischium and fibrous
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capsule of the hip-joint ; the smaller gemellus corresponds by
its upper border with the pyriformis ; the larger by its lower

border with the tendon of the obturator externus, the conti-

guous borders of each being intimately connected with the

tendon of the obturator internus, which runs between them.

424. m. Obturator internus (sub-pubio-trochantereus) is

situated chiefly within the pelvis, a small part only being-

placed on its external surface. Form—flat and triangular.

It arises by tendinous and fleshy fibres from the inner flat

surface of the os pubis, extending from near its symphysis as

far as the margin of the obturator foramen, from the obtu-

rator membrane, except where it is pierced for the transmis-

sion of the obturator vessels, and from the inner flat surface

of the ischium as far back as the sciatic notch, on a level with

a line drawn from the upper margin of the obturator foramen

backwards to that of the notch. The fibres converge to a

tendon, which passes out of the pelvis by the inferior sciatic

notch, and is inserted into the trochanteric fossa between the

gemelli muscles. Direction— it at first passes backwards,

then is reflected over a pulley-like surface on the ischium,

situated between the spine and tuberosity of that bone, after

which it proceeds horizontally outwards, so that the internal

and external portions form a considerable angle with one ano-

ther : structure—fleshy whilst within the pelvis; its tendon,

flat and uniform on its posterior surface, presents at its ante-

rior aspect four small tendinous bundles, which slide upon

the smooth surface of the ischium above noticed : relations

—

within the pelvis it is covered by the internal pudic artery

and the obturator fascia, which separates it from the levator

ani muscle ; its tendon lies on the ischium and fibrous capsule

of the hip-joint, being covered by the great sciatic nerve and

gluteus maximus muscle ; its borders are enclosed between

the gemelli.

425. m. Quadratus femoris (tuber-ischio-trochantereus) is

placed deeply at the upper and back part of the thigh, ex-

tending from the external margin of the tuber ischii outwards

to the posterior border of the great trochanter. It is short

and flat, its form being that of an oblong square. It arises

from the external curved border of the tuber ischii, and is

inserted into the lower half of the posterior border of the
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great trochanter; its middle corresponding with a smooth

rising or tuberosity observable in that border. The line ol

insertion of this muscle may probably be called linea quadratic

to distinguish it from the inter-trochanteric line, the latter

being oblique in its direction, the former vertical. Direction

—

horizontally outwards : structure—fleshy and very slightly

tendinous at its attachments, fleshy in the rest of its extent

:

relations—by its posterior surface, with the great sciatic

nerve, the gluteus maximus and semi-membranosus muscles;

by the anterior, with the obturator externus, the lesser tro-

chanter, and part of the insertion of the psoas magnus muscle

;

its upper border is in relation with the inferior gemellus, the

lower with the adductor magnus.

426. m. Obturator externus (sub-pubio-trochantereus ex-

ternus) is situated deeply at the anterior and external aspect

of the pelvis, and superior part of the thigh. Form—flat

and triangular. It arises from the external flat surface of

the os pubis,—from the rami of the os pubis and ischium, as

far as the margin of the obturator foramen, and from about

half the surface of the obturator membrane. From this

extensive origin the fibres pass outwards, converging to a

tendon, which is directed behind the neck of the femur, to be

inserted into the lower part of the trochanteric fossa, beneath

the inferior gemellus. Direction—obliquely outwards, wind-

ing round the posterior part of the neck of the femur : struc-

ture—tendinous at its insertion, fleshy in the greater part of

its extent, with a slight mixture of aponeurotic fibres at its

origin : relations— its anterior surface, which in the erect

position of the body is also the inferior one, is covered by the

adductor brevis and pectineus muscles, also by the obturator

vessels ; the posterior one corresponds with the os pubis, its

ramus, and that of the ischium, as well as the obturator

membrane ; one surface of its tendon is in close contact with

the fibrous capsule of the hip-joint, the other is covered by
the quadratus femoris.

Actions.—The transverse direction of these muscles, and their

mode of insertion into the trochanter, together with" the great

mechanical advantage afforded them by the length of the cervix

femoris, enables them to act powerfully in rotating the thigh, and
therefore the whole limb, outwards. In position, direction, and
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action, they are analogous to the muscles which pass from the

dorsum of the scapula to the great tuberosity of the humerus ; the

latter, however, are nearly equalled in strength by their antagonist,

the sub-scapularis ; but the external rotators of the thigh are very

feebly opposed by the tensor vagina? femoris, and the anterior

fibres of the gluteus medius, which alone act directly in rotating

the limb inwards, if we except the semi-tendinosus, which may,

under some circumstances, co-operate in this action. If the femur

be bent on the pelvis, the line of direction of these muscles nearly

coincides with the axis of the bone ; their power of rotation then

ceases, but they may in a slight degree become abductors ; at least

this may be said of the pyriformis, both from its direction and point

of insertion.

ANTERIOR FEMORAL REGION.

At the fore part of the thigh we find, immediately be-

neath the skin and fascia, these muscles, viz. the tensor

vaginae femoris, sartorius, rectus, vastus externus and inter-

ims, crureus.

Dissection.—To expose thefascia lata:—In the first place, let the

knee be slightly bent,— the limb rotated outwards and supported

on a block. And, as in this position the course of the femoral

artery is indicated by a line extended from midway between the

anterior superior spine of the ilium and the pubic symphysis to the

lower border of the patella, the first incision through the skin

should be made to the same extent, and in the same direction. In

order to reflect the integuments with facility, a second incision

may be made transversely at the junction of the upper with the

middle third of the thigh ; and finally, another in the same direc-

tion at the junction of the middle with the lower third ; this marks

the termination of the femoral artery. The flaps of skin thus

formed are to be dissected back, so as to expose the fascia lata.

This membranous investment should be attentively examined in

its entire extent, particularly at the upper part ; the differences of

texture and thickness which it presents in different parts should

also be carefully noted.

To expose the muscles;—In prosecuting the dissection, in order

to expose the muscles on the fore part of the thigh (and it is with

these the dissection usually commences), nothing more is neces-

sary, after the skin has been removed, than to pinch up the fascia

with the blades of the forceps, divide it with your scalpel, and

reflect it from above downwards, in the direction of the fibres of

each muscle. After the sartorius and rectus have been dissected
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in their entire length, and their attachments and relations atten-

tively examined, the former may be cut across in the middle, and

the parts drawn aside ; the latter too may be divided near its

origin, and turned down on the leg. The triceps extensor is thus

brought fully into view, so that its three parts (the two vasti and

the crureus) may be inspected successively, at the same time that

it is considered as a whole. The muscle in fact may be compared

to a hollow splint, encasing the anterior and lateral surfaces of the

shaft of the femur, leaving unoccupied only the linea aspera and

its bifurcations (superior and inferior.)

To detach the vasti : —A perpendicular incision may, in the next

place, be made through the muscle, extending from one extremity

to the other over the middle of the femur. If the margins of the

incision be drawn aside, a clear view will be obtained of the man-

ner in which the fibres pass to be implanted, by so many separate

points, into the surface of the bone. Holding the border of the

incision tense, and with the blade of the scalpel placed in the hori-

zontal position, the muscle may be detached from the bone inwards

as far as the insertion of the adductors, and outwards to the attach-

ment of the gluteus maximus, and the short head of the biceps,

so as to denude the front and sides of the thigh-bone. Having

proceeded so far, cut from within outwards through the vasti, so as

to detach them altogether. When this done, the two parts thus

separated may be turned down on the \dg, still left connected with

the patella.

By these measures we shall bring into view the inferior attach-

ments of the next set of muscles (adductors), which would other-

wise lie in a great degree concealed.

Before the extensors are detached and reflected, the form and

boundaries of the opening for the femoral vessels should be atten-

tively examined, as the vastus interims constitutes a part of it

;

nor should the fascia be omitted which passes from the latter

muscle to the adductors, covering the vessels.

427. m. Tensor vagina, femoris (ilio-aponeurosi-femoralis)

is situated at the upper and outer part of the thigh, extend-
ing obliquely downwards, outwards and backwards, from the
anterior superior spinous process of the ilium to about three
inches below the great trochanter. Form- elongated and
flat, broader at the lower than at the upper extremity. It

arises from the external surface of the anterior superior
spinous process of the ilium, between the gluteus medius and
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the sartorius, and terminates about three inches below the

great trochanter of the femur, its fleshy fibres being received

between two laminae of the fascia lata, into which they are

thus inserted. Direction— as above stated: structure—
aponeurotic in its origin, fleshy in the rest of its extent

:

relations— its external surface is covered by a layer of the

fascia lata ; the internal is also embraced by another process

of the same membrane, which separates it from the rectus

femoris and the vastus externus. Its anterior border is at

first close to the sartorius, but lower down it diverges and

leaves an angular interval occupied by the rectus femoris.

Its posterior border is for some way applied to the gluteus

medius, but lower down they are separated by an interval.

Actions.—As its name imports, the direct action of this muscle

is to render the fascia tense, and thereby assist the other muscles.

If this effort be farther continued, the obliquity of its direction

will enable it to rotate the whole limb inwards, provided the other

muscles remain quiescent. In the erect position, by taking its

fixed point below, it will act on the pelvis.

428. m. Sartorius (ilio-prae-tibialis) is situated at the ante-

rior and inner aspect of the thigh ; it is a long, flat, narrow

muscle, which extends from the anterior superior spinous

process of the ilium down to the inner and fore part of the

tibia. It arises from the curved margin of the ilium, between

its anterior superior and inferior spinous processes, and from

the former point of bone, and is inserted by an expanded

aponeurosis into the upper and inner side of the tibia, just

below its tuberosity. Direction— obliquely downwards and

inwards in the upper third of its extent, then vertical as far

as the knee, where it turns obliquely forwards to its point of

attachment: structure— fleshy, except at the extremities,

which are tendinous. The inferior tendon, broad and ex-

panded, covers those of the gracilis and semi-tendinosus, and

sends off an expansion which strengthens the fascia of the leg,

by becoming identified with it. Relations— by the anterior

surface with the fascia lata ; by the posterior, with the iliacus,

psoas, and rectus femoris muscles, the femoral vessels, the

adductor longus, adductor magnus, vastus internus, gracilis,

and semi-tendinosus muscles. Its internal border bounds, with

the adductor longus, a triangular space in the upper third of
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the thigh, through the centre and apex of which the femoral

artery passes.

429. m. Rectus femoris (ilio-rotuleus) is situated in front

of the thigh, being extended in a straight line from the pelvis

to the patella. Form — elongated, smaller at the extremities

than in the middle. It arises by two tendons, one of which

embraces the anterior inferior spinous process of the ilium ;

the other, reflected outwards, is attached along the brim of

the acetabulum. The tendons unite at an angle ; from their

union the muscle descends, gradually increasing in breadth

and thickness towards its middle, from which it diminishes

again towards its lower part. It is inserted into the patella,

in conjunction with the triceps extensor. Direction— vertical

:

structure— fleshy and tendinous at the extremities, fleshy at

the middle part or belly, which, though compressed somewhat

from before backwards, swells out at the sides so as to assume

a fusiform or tapering appearance. The muscular fibres are

disposed in two sets, united at acute angles along the middle

line, from which they pass off obliquely, diverging to the

borders. From this arrangement, which resembles that of the

lateral fibrillae of a quill or feather, the muscle is said to be

penniform. The fibres of the superior tendon run down a

considerable way on the fore part of the muscle ; those of the

inferior tendon are prolonged upon its posterior aspect. This

arrangement is calculated, in the former case, to facilitate the

movement of the sartorius upon the rectus— in the latter, that

of the rectus itself upon the crureus. Relations— the anterior

surface is covered in all its extent by the fascia lata, except a

small portion superiorly, where it is overlaid by the tensor

vagina*, iliacus, and sartorius muscles (the reflected tendon is

covered by the gluteus minimus)
; by the posterior surface it

is in relation with the fibrous capsule of the hip-joint and the

triceps extensor muscle, upon which it rests: ite borders are

free and unattached in the greater part of their extent, but
inferiorly they become united with the two vasti, between
which it lies.

430. m. Triceps extensor cruris (tri-femoro-rotuleus) is a

considerable mass of muscle which encircles all the body of
the femur, except the linea aspera and the spaces between
its bifurcations. Superiorly, it presents three portions or
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heads, whence its name ; inferiorly, these are attached bv a

common tendon to the patella, which we shall consider as

their common origin. This tendon, at first confounded with

that of the rectus muscle, soon separates from it, and, ascend-

ing a little way on the femur, gives off three processes, cor-

responding with the three divisions of the muscle, viz. the

vastus externus, the vastus internus, and crureus ; from the

tendon, moreover, a fascia or aponeurosis is sent down over

the knee-joint, which strengthens the articulation, and is in-

serted into the head of the tibia. Each of these parts of the

triceps is usually described as a distinct muscle.

431. m. Vastus externus is situated on the outside of the

femur, larger above and in the centre than below ; its fleshy

fibres arise from the outer side of the common tendon, and

pass to their insertion with varying degrees of obliquity.

The inferior fibres pass almost transversely outwards, to

about the middle of the line leading from the outer condyle

of the femur to the linea aspera; those higher up are inserted

into the external margin of the linea aspera and its superior

bifurcation ; the rest are implanted into the external surface

of the bone, as far as the base of the great trochanter.

Direction—the lower fibres are transverse, the rest oblique :

structure— fleshy and aponeurotic: relations— anteriorly,

with the fascia lata ; posteriorly, with the femur ; its external

border is in apposition with the short head of the biceps and

the gluteus maximus ; the internal with the crureus, with

whose structure it is identified.

432. m. Vastus internus is situated on the inner side of the

femur. Form— elongated, broader below than above. It

arises from the inner side of the common tendon, from which

its fibres, like those of the preceding muscle, pass obliquely

to their insertion ; the inferior fibres terminate above the

middle of the oblique line leading from the inner condyle to

the linea aspera ; those higher up are implanted into the

inner margin of the linea aspera itself, the rest being inserted

into the surface of the bone, as far as the base of the lesser

trochanter. Direction— the lower fibres run almost trans-

versely ; the rest obliquely, upwards and inwards : structure

fleshy and aponeurotic: relations— by its anterior and

inner surface with the fascia lata, the sartorius, and femoral
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vessels; the posterior surface rests on the femur; the inner

border is in contact with the adductor magnus, longus,

pectineus, and psoas muscles ; the external is blended with

the crureus.

433. m. Crureus is situated along the middle of the anterior

surface of the femur, between the two vasti, with which it is

intimately blended. It arises from the centre of the common

tendon, which is prolonged for some way upon its fore part

;

its fleshy fibres are inserted into the upper three-fourths of

the anterior surface of the femur, ceasing at the anterior

inter-trochanteric line. Direction—vertical : structure—ten-

dinous and fleshy : relations— its anterior surface is covered

by the rectus, the posterior rests on the femur, its two borders

being blended with the vasti.

Actions.—The rectus, vasti, and crureus, are named by Soem-

mering quadriceps extensor, their intimate union and similarity of

action being sufficient reasons for considering them as a single

muscle consisting of four parts. The most ordinary action of

these muscles is to extend the leg upon the thigh, which they are

enabled to do by their connexion with the patella and its ligament,

the latter being inserted into the tibia. The immediate action of

the sartorius is to bend the leg upon the thigh.

If the leg be fixed, as in the standing posture, the extensor

muscles, taking their fixed point below, will act upon the femur
and keep it perpendicularly on the condyles of the tibia, so as to

counteract the influence of the weight of the body, which tends to

flex the knee as well as the other articulations. The rectus and
sartorius assist materially in maintaining the erect position of the

body, for instance when we stand on both legs, for they act on the

pelvis and draw it forwards, so as to keep it fixed and upright on

the femur ; in this they become assistants to the psoas and iliacus.

It may be observed that the oblique direction of the sartorius

enables it to give a slight rotatory motion to the pelvis when
we stand on one leg, by drawing the spinous process downwards
and inwards.

INTERNAL FEMORAL REGION.

Along the inside of the thigh we find the following uscles,
viz. the gracilis, pectineus, adductor longus, adductor brevis
and magnus. The pectineus at its origin is rather at the fore
part of the limb, but at its insertion it lies to the inner side.
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Dissection.—To expose the muscles of this group, nothing more
is required, after examining the extensor muscles, than to remove
the fascia from the inner and fore part of the thigh. The direc-

tion and attachments of the adductor longus, running obliquely

from the angle of the os pubis to the middle of the thigh, are at

once obvious. The gracilis, too, will be observed running along

its inner border. If the thigh be abducted, the fibres of these

muscles will be rendered tense, and their dissection facilitated.

When proceeding with the dissection, the adductor longus may
be severed from its superior attachment, and drawn downwards on

the femur. In doing this, its posterior surface will be observed to

be connected to the adductor magnus for a little way before their

fibres reach the bone. The pectineus, lying to the outer side of

the adductor, may in the next place be examined, and reflected

after the same manner, which will bring into view the adductor

brevis and the obturator externus.

Whilst these measures are being executed, both surfaces of each

muscle should be dissected, or, in other words, all the cellular tissue

connected with them should be removed by successive strokes of

the knife, the edge being carried in the course of the fibres ; and

when their attachments, external conformation, and structure have

been thus fully made out, each of them may be again restored to

its place, that their mutual relations and bearings may be recon-

sidered. It is usual to direct that muscles, more especially the

long ones, should be divided in the centre, and the two portions

reflected. But if this precept be followed, it will be observed

that students seldom examine, with any degree of accuracy, the

points of attachment of muscles, without a precise knowledge of

which it is quite impossible to reason correctly on their actions and

uses. When a student is performing the dissection of the limb for

the first time, it may be well if he confine his attention to the

muscles, observing merely the general outline of the vessels and

their branches, after which they may all be dissected away, in

order to obtain an uninterrupted view of the muscles in their

whole extent.

434. m. Gracilis (pubio-prae-tibialis) is situated along the

inner border of the thigh, extending from the os pubis and

its ramus to the inner and upper part of the tibia. It is flat

and thin ; broad at its upper extremity, narrow and tapering

at the lower. It arises by a thin aponeurosis from the body

of the os pubis, close to its symphysis (the lower half of its

2 c
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depth), also from the border of its ramus, and is inserted by

a tendon (which is at first round, but afterwards becomes

flat) into the inner side of the tibia, close below its tubero-

sity, on the same plane with the semi-tendinosus, and under

the expanded tendon of the sartorius. Direction— vertical ;
at

the lower extremity it inclines a little forwards to the point of

attachment: structure—aponeurotic superiorly, tendinous in

the inferior third, and fleshy in the rest of its extent : rela-

tions— its inner surface is covered by the fascia lata, except

a small part inferiorly, where it is overlapped by the sarto-

rius ; the external rests against the adductor longus, magnus,

and semi-membranosus, the knee-joint, and its internal la-

teral ligament.

435. m. Pectineus (pectinalis ; pubio-femoralis) is situated at

the superior and fore-part of the thigh, being extended from

the body of the os pubis (its upper surface) to the oblique

line below the small trochanter. Form— flat and nearly

triangular. It arises from the ilio-pectineal line, between the

eminence of the same name and the spine of the os pubis,

and is inserted into the line which connects the smaller tro-

chanter to the linea aspera of the femur, immediately below

the united attachment of the psoas and iliacus muscles.

Direction— downwards, outwards, and backwards; opposite

the smaller trochanter it turns on itself, so that the anterior

surface looks somewhat outwards : structure— fleshy, except

at the attachments, which are aponeurotic : relations— by
the anterior surface, with the fascia lata and femoral vessels

;

by the posterior surface, with the obturator vessels and
nerves, and the external obturator and adductor brevis

muscles; by the outer border with the psoas magnus, by the

inner border with the adductor longus.

436. m. Adductor longus (adductor primus ; pubio-femo-
ralis) is situated at the superior and inner part of the thigh.

It is flat, irregularly triangular, and extends obliquely from
the body of the os pubis (its inner extremity) to the middle
of the linea aspera of the femur. It arises from the external
surface of the angle of the pubos, between its spine and
symphysis, and is inserted into the middle third of the linea

aspera, between the vastus internus and the adductor mag-
nus; its direction between these points being downwards,
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outwards, and backwards : structure — tendinous at its

origin, fleshy in the middle, aponeurotic inferiorly. From
the aponeurosis several fibres are detached, which unite with

those of the adductor magnus : relations—its anterior surface
is covered by the fascia lata, the sartorius, and femoral
vessels ; the posterior rests on the two other adductor mus-
cles. The external border is parallel with the pectineus (a

small portion of the adductor brevis being observable behind
and between them) ; the inner border, which is much the

longest, is in apposition with the gracilis.

43 7. m. Adductor brevis (adductor secundus ; sub-pubio-

femoralis) is situated rather deeply at the upper and inner

part of the thigh. Form— nearly triangular, being thick

and narrow at its upper part, but gradually becoming
broader and thinner towards its insertion. It arises by a

narrow origin, beneath the preceding muscle, from the exter-

nal surface of the os pubis, and is inserted into the oblique

line leading from the base of the lesser trochanter of the

femur to the linea aspera, immediately behind the insertion

of the pectineus. Direction — outwards, downwards, and a

little backwards: structure— fleshy, except at its attach-

ments, which are somewhat aponeurotic: relations— by the

anterior surface, with the pectineus and adductor longus ; by

the posterior, with the adductor magnus; by the external

border, with the obturator externus, and the tendon of the

psoas and iliacus ; by the inner border, with the gracilis in

part of its extent, the rest being concealed between the two

other adductors. This muscle is pierced by some of the

perforating branches of the profunda artery.

438. m. Adductor magnus (ischio-femoralis) is situated at

the posterior and inner part of the thigh, extending from

the tuberosity and ramus of the ischium to the whole length

of the linea aspera of the femur, and to its inner condyle.

It arises from the ramus of the os pubis and that of the

ischium, also from the border of the tuberosity of the latter

bone. The muscular fibres diverge from their origin, some-

what like the ribs of a fan from their central pivot ; those

from the os pubis, shorter than the rest, pass transversely

outwards, and are inserted into the rough line prolonged

from the linea aspera directly upwards ; others pass with

2 c 2
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varying degrees of obliquity downwards and outwards, to be

inserted into the whole length of the linea aspera, and a

small part of its internal bifurcation, where they end in a

pointed process; finally, some of the fibres descend almost

vertically, forming the inner border of the muscle, and

terminate in a rounded tendon, which is inserted into the

tuberosity on the inner condyle of the femur. The muscle

thus presents two parts, one a flat broad plane, inserted into

the linea aspera, and forming a septum between the anterior

and posterior muscles of the thigh; the other being the

elongated part which goes to the condyle. Between these an

angular interval is left for the transmission of the femoral

vessels backwards into the popliteal space. Direction— the

fibres pass obliquely from within outwards and downwards,

radiating as from a common centre : structure— fleshy in the

greater part of its extent, aponeurotic where it arises from

the ischium, and tendinous where it is inserted into the

condyle : relations — the superior, or shortest border, is

parallel and on the same plane with the quadratus femoris;

the internal, or longest border, is covered by the fascia lata,

the gracilis, and sartorius ; the external border (its femoral

attachment) is interposed between the two other adductors

and the vastus interims, which lie in front of it, and the

gluteus maximus, and short head of the biceps, which sepa-

rate it from the vastus externus. The posterior surface is

covered by the great sciatic nerve and ham-string muscles,

the anterior by the sartorius, the adductor brevis and longus,

and the femoral vessels. The anterior surface of the muscle

is intimately blended with the adductor longus before it

reaches its insertion ; it also sends off an aponeurosis, which

passes in front of the femoral vessels, and becomes blended

with the vastus internus; finally, its prolonged portion is

intimately connected with the last-named muscle. The in-

terval left between the two parts of this muscle for the

passage of the femoral vessels is triangular in its form, and
fleshy and tendinous in its structure, when viewed from be-

hind ; but at its anterior aspect it is altogether tendinous in

its entire extent, and oval in its form, its margins being
formed of the following parts, viz. the prolonged tendon of
the adductor magnus internally, the vastus internus exter-
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nally, the superior border corresponding with the conjunction

of the adductor longus and magnus ; the inferior with the

point of union between the prolonged tendon of the last-

named muscle and the vastus interims.

Actions.— These are the direct adductors of the femur, and their

force must be considerable, both from their strength and number.

As the linea aspera projects from the shaft of the bone, the adduc-

tors are removed proportionally from its axis, and so are enabled

to rotate it outwards, thus conspiring with a distinct class of mus-

cles, the external rotators. If the whole limb be in the extended

position, they will draw it inwards, the gracilis assisting. The
femur is bent on the pelvis by the action of the pectineus (and

slightly by the adductor longus and brevis), thus conspiring with

the psoas and iliacus. When the lower extremities are firmly

fixed on the ground, these muscles contribute to maintain the

body in the erect position, by taking their fixed point below, and

thence acting on the pelvis. If this effort be continued, the pec-

tineus and adductor longus may be made to flex the pelvis on the

femur, by drawing the os pubis downwards.

POSTERIOR FEMORAL REGION.

At the back of the thigh are placed the three long flexor

muscles of the leg, viz. the biceps, semi-tendinosus, and semi-

membranosus. They are immediately subjacent to the skin

and fascia, except at their superior attachment.

The dissection of this group should follow that of the muscles in

the gluteal region, the subject continuing in the position indicated

in sect. 419. From the middle of the incision made along the fold

of the nates, or, what will answer just as well, from opposite the

middle point between the tuber ischii and the great trochanter,

carry an incision through the skin straight down along the back of

the thigh and popliteal space, so as to mark out the median line of

both. Let this extend to about three inches below the flexure of

the knee-joint, and be there bounded by a transverse incision five

or six inches in length. Make a similar transverse incision at the

union of the middle with the lower third of the thigh. Now with

your forceps pinch up the angles of these flaps of skin, and care-

fully dissect them off the subjacent fascia, which you will recog-

nise as a smooth shining membrane. Examine this carefully in

its whole extent. At the lower part of the thigh you will see it

stretched tightly across from side to side, covering an angular
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space (popliteal space, or the ham in popular language), enclosed

by the flexor or ham-string muscles, viz. those which you are now

about to examine. Make an incision through the fascia from

above downwards, along the middle of this space; bound it above

and below by two transverse cuts. Pinch up the flaps of fascia

tightly, and dissect them off' the muscles, and so proceed down-

wards to their insertion into the tibia and fibula : continue the

same process upwards, until you expose the muscles in their

entire extent.

The origin of the flexors from the tuber ischii may be readily

defined ; and when their respective insertions are made out, that

of the semi-membranosus should be particularly attended to, as it

is attached to three distinct points. To gain a clear view of these

attachments, the muscle may be cut across in the ham and drawn

down, when, by holding it tense, one set of fibres will be observed

to pass along the inner tuberosity of the tibia, another obliquely

behind the joint, whilst the third goes perpendicularly downwards,

which, after being fixed to the posterior surface of the tuberosity

of the tibia, sends a dense fascia over the popliteus muscle, which

is ultimately continuous with the deep fascia of the leg.

439. m. Bicepsfemoris (biceps flexor cruris ; ischio-femoro-

peronealis) is situated at the posterior part of the thigh.

Form—elongated, divided above into two portions, or heads,

of which one, the ischiatic, is long and rounded ; the other,

femoral, flat, and somewhat shorter. The long head arises

by a tendon common to it and the semi-tendinosus from the

upper and back part of the tuberosity of the ischium,

—

the femoral portion (or short head) from the linea aspera of

the femur, between the adductor magnus and vastus externus

muscle, nearly as high up as the insertion of the gluteus

maximus. These two parts, having united and become ten-

dinous, are inserted into the head of the fibula : the tendon,

whilst being attached, separates into two portions, which em-
brace the external lateral ligament of the knee-joint. One of

these passes forwards upon the articulation of the fibula with

the tibia : from the other an expansion is given off, which

strengthens the fascia of the leg. Direction— vertical: rela-

tions— posteriorly with the gluteus maximus and fascia lata ;

in front with the semi-membranosus muscle, the sciatic nerve,

and adductor magnus; inferiorly with the gastrocnemius
externus, and external articular arteries.
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440. in. Semi-tendinosus (ischio-prae-tibialis) is situated at

the posterior and inner part of the thigh. Form—elongated.

It arises from the posterior part of the tuber ischii, close to

the inner side of the biceps, and continues to arise from the

tendon of that muscle for three inches lower down, somewhat
in the same way as the coraco-brachialis does from the biceps

of the arm. A little below the middle of the thigh it ends in

a long round tendon, which, passing along the inner side of

the popliteal space, is reflected forwards, to be inserted into

the inside of the upper part of the tibia, about two inches

below its tuberosity, where the tendon is on the same plane,

and beneath that of the gracilis. Direction:—nearly vertical:

structure— as its name implies, fleshy in half its extent, ten-

dinous in the rest : relations— its posterior surface, except

where it is slightly overlapped by the biceps, is covered by

the fascia lata ; the anterior surface rests on the semi-mem-

branosus in the greater part of its extent ; towards its termi-

nation, it runs beside the knee-joint; its insertion is covered

by that of the sartorius.

441. m. Semi-membranosus (ischio-poplito-tibialis) is situ-

ated obliquely at the posterior and inner part of the thigh.

It arises from the posterior part of the tuberosity of the

ischium, in front of the biceps and semi-tendinosus and be-

hind the quadratus femoris, and is inserted by three portions,

of which the middle one is fixed to the tibia, behind its

inner tuberosity, and sends an expansion which covers the

popliteus muscle ; the internal portion passes forwards under

the internal lateral ligament, and is inserted along the side of

the inner tuberosity of the tibia ; the third, broad and ex-

panded, is reflected backwards and upwards behind the joint,

and is inserted into the external condyle of the femur, becom-

ing identified with the ligamentum posticum. Direction—
nearly vertical : structure— fleshy in the middle, tendinous

at its extremities: relations — by the posterior surface with

the biceps, semi-tendinosus, and fascia lata ; by the anterior

surface with the quadratus femoris, adductor magnus, the

popliteal artery, inner head of the gastrocnemius and knee-

joint ; by the inner border with the gracilis and fascia lata

;

by the outer border with the sciatic nerve.

Combined actions.— These are usually called the ham-string
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muscles, as they enclose the ham, or space at the posterior aspect

of the knee-joint ; the biceps being placed at its external side, the

other two at the internal. Their direct action is that of flexing

the leg on the thigh, and this they do directly backwards, when

they conspire in their action ; but if they be made to act alter-

nately, the leg will be rotated slightly inwards or outwards ;
the

latter motion, however, can only take place in the semi-flexed

position of the limb. In the standing posture, these muscles, by

taking their fixed point below, will act on the pelvis so as to pre-

vent its flexion forwards ; and if the effort be continued, they will

draw it directly backwards, and commence that series of muscular

actions observable in tumbling and other feats of activity, in which

the body is thrown backwards so as to form an inverted arch.

Muscles of the Leg.

ANTERIOR TIBIO-FIBULAR REGION.

In the interval between the tibia and fibula we find three

long muscles, viz. tibialis anticus, extensor proprius pollicis,

and extensor communis digitorum.

Dissection. To expose thefascia.— The subject being placed on

its back, bend the knee and place under it a high block, so that

the leg should form an inclined plane ; turn the foot inwards, and

fix it in that position. Now, make an incision through the skin,

beginning above at the middle point, between the head of the

fibula and the spine of the tibia, and continue it straight down

over the middle of the ankle-joint and dorsum of the foot. As
this is a very long incision, intersect it by a transverse one at each

end, and another in the middle ; raise the flaps of skin tightly, you

will see the dense fascia of the leg beneath it ; dissect back the

flaps, and expose this membrane in its entire extent.

To expose the muscles. — Divide the fascia along the leg as you

did the skin; but opposite the flexure of the ankle-joint leave

undivided a band of it about an inch wide, where it stretches

across obliquely from one ankle to the other, forming the anterior

annular ligament. Beginning a little above the ankle, raise the

fascia from the tendons, and, taking them as your guide, dissect it

from below upwards from the muscles. (For the description of

the annular ligament, see Sect. 480.)

The muscles of the leg, taken altogether, may, to facilitate

their classification, be divided into sets, each consisting of three.
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Thus, on the fore part of the leg, and lying between the tibia and

fibula, we find the tibialis anticus, the extensor communis, and

extensor pollieis, being the group which we are now examining.

On the external side of the leg, and in close contact with the

fibula, are placed the peroneus longus and brevis. The third

muscle of this name is, in reality, a part of the extensor commu-
nis, and is separated from the other two by the breadth of the

fibula. It still, however, is described as a separate muscle, pro-

bably to keep up the ternary division. Posteriorly, there are two

sets, one being superficial, consisting of the gastrocnemius, soleus,

and plantaris, and the other deep-seated, viz. tibialis posticus, flexor

longus digitorum, and flexor longus pollieis.

442. m. Tibialis anticus (tibio-super-tarseus) is situated at

the front of the leg and the inner part of the foot, being

extended from the upper end of the tibia to the first cuneiform

bone. Form—elongated, thicker above than below. It arises

from the external tuberosity of the tibia, and from about

two thirds of the flat surface beneath it,— from a small por-

tion of the inter-osseous ligament,— from the fascia of the

leg, and an aponeurotic septum placed between it and the

extensor digitorum communis muscle; it is inserted into the

internal surface of the first cuneiform bone, and the conti-

guous extremity of the first metatarsal bone. Direction—
downwards, and a little inwards; structure— fleshy in the

two upper thirds, tendinous in the lower ; relations— the

upper, or fleshy portion, corresponds in front with the fascia

of the leg, to which it is adherent superiorly, behind with the

inter-osseous ligament, on the fibular side with the extensor

digitorum communis and extensor proprius pollieis, from

which it is partly separated by the anterior tibial vessels. The

tendon crosses obliquely, in front of the lower end of the tibia,

the ankle-joint, and the anterior and inner part of the tarsus,

being bound down by the anterior annular ligament, which

gives it a separate sheath.

443. m. Extensor proprius pollieis is situated between the

tibia and fibula, at the fore part of the leg and on the dorsum

of the foot along its inner border. Form— elongated, flat, and

compressed in the middle, pointed at the extremities. It

arises from the internal surface of the fibula, for about the

middle third of its extent, and from the contiguous surface of
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the inter-osseous ligament, nearly as far as the ankle
;

the

fleshy fibres run obliquely forwards into a tendon placed at

the anterior border of the muscle, which, after passing beneath

the annular ligament and along the dorsum of the foot, is in-

serted into the base of the second phalanx of the great toe,

havino- also an intimate connexion with the first: structure

—

tendinous below, fleshy superiorly: relations—by the outer

surface with the extensor digitorum communis, by the inner

surface superiorly with the tibialis anticus and the anterior

tibial vessels ; the anterior border is overlapped for some way

by the muscles just named, and is covered inferiorly by the

anterior annular ligament, under which it passes in a separate

groove, and by the integuments ; the posterior border cor-

responds with the fibula and the inter-osseous ligament, and

passes over the broad flat part of the tibia, the ankle-joint,

the anterior tibial vessels, and dorsum of the foot.

444. m. Extensor digitorum longus is situated at the fore

part of the leg and on the dorsum of the foot, extending from

the head of the tibia to the toes. Form— elongated, flat-

tened from side to side, but inferiorly it divides into four

tendons. It arises from the external tuberosity of the tibia,

from the head of the fibula, and from the anterior surface of

that bone for about two thirds of its length; also from the

inter-osseous ligament, from the aponeurotic septa intervening

between it and the muscles, on either side, and from the fascia

of the leg. The fleshy fibres from this extensive origin pass

obliquely into three flat tendons placed on the fore part of

the muscle; these descend beneath the annular ligament, in

the same sheath with the peroneus tertius ; and on the dorsum
of the foot the inner one divides into two parts, so as to con-

stitute four tendons, corresponding in number with the four

smaller toes, into the last phalanges of which they are in-

serted ; towards their termination each of the tendons ex-

pands into an aponeurosis, covering the upper surface of the

phalanges; and this is strengthened by the tendons of the

extensor brevis, and gives attachment also to the lumbricales
and inter-ossei. Structure— fleshy and tendinous. Relations
—it is covered in front by the fascia of the leg, the annular
ligament and integument ; posteriorly it rests on the fibula,

the mter-osscous ligament, and the tibia; then crosses the
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ankle-joint, and the extensor brevis digitorum ; externally

it is in relation with the peronei muscles, internally with the

tibialis antieus and extensor proprius pollicis ; along its

lower border lies the peroneus tertius.

445. m. Peroneus tertius (called also antieus, from its po-

sition with regard to the fibula) is placed along the fore part

of the fibula at its lower third. It lies just below the ex-

tensor communis, with which its muscular fibres are united,

and of which it is really but a part. Form— elongated and

flat. It arises from the lower third of the fibula, being at-

tached to the anterior border and inner surface of the bone;

also from the inter-osseous ligament, and an aponeurosis

which connects it on the outer side with the peroneus brevis ;

and is inserted inferiorly into the external surface of the tarsal

end of the fifth metatarsal bone. Direction—vertical in the

leg, obliquely forwards and outwards on the foot. Structure

— fleshy in the upper portion, tendinous in the lower. Rela-

tions—the posterior border corresponds with the fibula, inter-

osseous ligament, and peroneus brevis ; the outer surface is

covered by the fascia of the leg ; the inner is confounded with

the extensor digitorum communis. It passes, in conjunction

with the common extensor, under the annular ligament, and

is invested by the same synovial membrane; on the foot it is

placed on the extensor digitorum brevis and last metatarsal

bone.

446. m. Extensor brevis digitorum is situated on the dor-

sum of the foot. Form—broad and thin ; narrow and undi-

vided at its origin ; it separates into four parts in front. It

arises from the dorsal surface of the calcaneum, and from the

ligament connecting that bone with the astragalus, and ter-

minates in four tendons, the first or most internal of which

is inserted into the tarsal end of the first phalanx of the great

toe; the other three become severally united to the outer

border of the extensor tendons, proceeding to the three next

toes. Structure—fleshy and tendinous. Relations—it is co-

vered by the tendons of the long extensor and peroneus

tertius, and rests on the tarsus, metatarsus, and the dorsal

inter-osseous muscles.

Actions.—A very slight effort of the extensor communis and ex-

tensor proprius pollicis extends the digital phalanges, and if their
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action be continued, they will be made to bend the foot upon the

leg. This they are enabled to do by the manner in which their

line of direction is altered by the annular ligament of the ankle-

joint, as it gives them all the mechanical advantage of a pulley.

The tibialis anticus and the peroneus tertius are the direct flexors

of the foot on the leg, and if either act separately, it will give a

slight inclination towards the corresponding side. In the erect

position, these muscles take their fixed point below, and, by draw-

ing on the bones of the leg, keep them perpendicular on the foot.

The extensor brevis is obviously but an accessory to the long exten-

sor ;
but, from the obliquity of its direction, it is fitted not only to

extend the toes, but also to draw them somewhat outwards.

447. m. Peroneus longus (peroneo-sub-tarseus) is situated

at the outer side of the leg, and under the foot. Form—
very long and narrow, reflected on itself inferiorly. It arises

from the upper third of the external surface of the fibula

—

from a small part of the external tuberosity of the tibia, and

from the fascia of the leg; also from aponeuroses interposed

between it and the contiguous muscles, viz. the extensor com-

munis digitorum on one side, and the soleus and flexor longus

pollicis on the other. Proceeding from these attachments, it

descends and becomes tendinous ; the tendon passes, with that

of the peroneus brevis, in a groove on the posterior surface of

the external malleolus, where they are covered by a fibrous

lamella extended from the end of the fibula to the calcaneum,

and invested by a common synovial membrane. The tendons

then separate ; that of the peroneus longus proceeds in another

groove on the external surface of the calcaneum, to which it

is connected by a separate fibrous band. It then enters a

groove on the cuboid bone, where it changes its direction,

and inclines forwards and inwards beneath the foot, to be

inserted into the tarsal end of the first metatarsal bone.

Structure— tendinous at the lower, aponeurotic at the upper

extremity, fleshy in the middle. Relations— in the leg it

corresponds, by the outer surface, with the fascia of the leo-

;

by the inner surface with the fibula, extensor digitorum com-
munis, and peroneus brevis; by the posterior surface, with

the soleus superiorly, and flexor longus pollicis inferiorly.

When passing across the foot, the tendon runs close to the

bones, and therefore above all the plantar muscles.
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448. m. Veronals brevis is situated at the external side and
lower part of the leg, and at the outer part of the dorsum of

the foot. Form-— similar to that of the preceding muscle,

but not so long. It arises from the external surface of the

fibula for about the lower half of its extent, and from the

inter-muscular septa which dip in between it and the conti-

guous muscles. The tendon passes behind the external mal-

leolus in the same groove and sheath, is invested by the

same synovial membrane with the preceding muscle, and is

inserted into the base of the last metatarsal bone, after having

traversed a separate groove in the calcaneum, situated above

that for the tendon of the peroneus longus. Structure

—

tendinous at the lower extremity, fleshy superiorly. Relations

—by the outer surface, with the peroneus longus and the

fascia of the leg ; by the inner surface, with the fibula, the

extensor digitorum longus, the peroneus tertius, and flexor

longus pollicis muscles.

Actiojis.—The peroneus longus and brevis, by the change of

their direction, after turning behind the external ankle, are enabled

to draw the foot back, and so extend it on the leg. The peroneus

tertius is, on the contrary, a flexor of the foot ; it lies before the

fibula, and combines with the extensor communis. The peroneus

longus is enabled to evert the sole of the foot, by means of the

mechanical advantage which it derives from turning round its

external margin. This, however, is not readily perceptible in the

natural condition of the limb
;
but, if the fibula be fractured, and

the check afforded by the external ankle be in consequence dimi-

nished, it will take place to a considerable extent. When the

peronei take their fixed point below, they act on the bones of the

leg, and assist in maintaining them erect on the foot. This power

is chiefly called into action when we stand on one leg. The weight

of the body must then tend to incline the leg inwards ; but the

peroneus longus, acting from its fixed point in the sole of the foot,

with the additional power given it by the pulley round which it

turns, draws on the external side of the bones of the leg, and pre-

vents them from obeying the influence which otherwise would in-

cline them inwards.

POSTERIOR TIBIO-FIBULAR REGION (SUPERFICIAL.)

On the posterior part of the leg there are two sets of mus-

cles, one superficial, the other deep-seated. The former con-
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sists of the gastrocnemius, the soleus, and plantains; the

latter of the popliteus, tibialis posticus, flexor communis di-

gitorum, and flexor longus pollicis.

Dissection.—The gastrocnemius may be exposed without any

difficulty, by dissecting off the fascia, commencing where it is con-

tinuous with that covering the popliteal space ; after which, the

internal head of the gastrocnemius may be raised, and its border

reflected outwards. By this expedient the thin tendon of the

plantaris will come into view, and afford a guide to its muscular

hell}r
, which may otherwise be raised with the external head of the

gastrocnemius, with which it is closely in contact. The soleus may

in the next place be detached, taking the inner surface of the tendo

Achillis as a guide
;
previously to which, attention should be direct-

ed to the structure of that part of its upper border, between its

tibial and fibular origins, which is arranged for the transmission

of the posterior tibial vessels.

449- m. Gastrocnemius, or gemellus (bi-femoro-calcaneus)

is situated at the posterior aspect of the leg, forming the greater

part of what is named the calf (yaw/jo, a belly
; ZMjfA?], the leg).

Form—very thick and convex behind, plane in front, divided

longitudinally at the upper extremity into two portions or

heads, of which the inner is thicker and longer than the other.

From their relative situations they are named the outer and

inner heads of the muscle ; they leave an angular interval

between them, which forms the lower part of the popliteal

space. Each head of the muscle arises from the upper and
back part of the corresponding condyle of the femur ; their

fleshy fibres descend converging, and both become gradually

united, so as to form a thick muscular mass. Below the

middle of the leg, the muscular structure ends in a broad
strong tendon (tendo Achillis) which is inserted into the lower

part of the posterior extremity of the os calcis. Direction

—

vertical. Structure—tendinous at the lower extremity, apo-

neurotic and fleshy at the upper, fleshy in the middle. Re-
lations — the posterior surface is covered by the fascia of the

leg, the anterior rests on the popliteus, plantaris, and soleus

muscles, and popliteal vessels ; where its heads pass over the

condyles, they are guarded by synovial membranes.
4-50. m. Soleus (tibio-peroneo-calcaneus,) is situated at the

posterior part of the leg, of which, in conjunction with the
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preceding muscle, it forms the calf. Form— nearly oval, be-

ing much thicker and broader in the middle than at the ex-

tremities. Like the preceding muscle, it presents superiorly

two attachments, though by no means so distinctly separated.

Of these, the external one, longer and larger, arises from the

posterior part of the head of the fibula, and from the surface

beneath it for about a third of its extent ; the inner portion

arises from the middle third of the tibia, commencing below

the oblique line which gives insertion to the popliteus; finally,

in the space intermediate between the bones, the muscular

fibres are attached to a tendinous band extended from one to

the other, over the posterior tibial vessels, which it secures

from pressure or injury. The fleshy fibres descend lower

than those of the gastrocnemius, and end in a flat tendon,

which soon becomes blended with the tendo Achillis. Direc-

tion — the muscular fibres converge to a species of aponeuro-

tic raphe, which exists along the middle of the muscle: struc-

ture— aponeurotic and fleshy at its origin, fleshy in the mid-

dle, tendinous inferiorly : relations—behind with the gastro-

cnemius and plantaris muscles ; in front, with the tibia and

fibula, the peroneus longus, the flexor longus pollicis, tibialis

posticus, and flexor longus digitorum muscles, and the pos-

terior tibial vessels. The soleus and gastrocnemius, having

but one common attachment inferiorly (tendo Achillis), and

being fixed by three heads superiorly, form in reality one

muscle, which is named by Meckel and others, triceps surse.

The tendo Achil/is, formed by the junction of the tendin-

ous structures in which the two preceding muscles terminate

inferiorly, is situated at the posterior and inferior part of the

leg ; and is by far the thickest and strongest tendon in the

body. Form—elongated, narrower in the middle than at the

extremities, of which the superior is much broader than the

inferior ; where it passes over the posterior surface of the cal-

caneum it is separated from the bone by a synovial membrane.

It is covered behind by the skin and fascia of the leg ; its an-

terior surface is separated by a considerable quantity of cel-

lular tissue from the deep-seated muscles.

451. m. Plantaris is situated immediately behind the knee-

joint and leg, between the gastrocnemius and soleus; it con-

sists of a very long thin tendon, and a small pyriform muscu-
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lar part, about two inches in length. It arises from the femur

just above the external condyle, and from the posterior liga-

ment of the knee-joint, where it is covered by the correspond-

ing head of the Gastrocnemius, and soon ends in a delicate

tendon, which inclines inwards between the two large muscles

of the calf of the leg, and running along the inner border of

the tendo Achillis is inserted conjointly with it into the pos-

terior surface of the calcaneum. Its direction, structure, and

relations are here sufficiently indicated.

Actions.—The power of these muscles, as they are exerted suc-

cessively in standing, walking, running, &c. is very considerable.

In walking, the gastrocnemius and soleus take their fixed point

above, and by drawing on the os calcis lift it from the ground, so

that the foot is made to represent an inclined plane. By this

action an impulse is communicated to the body, and a direct ten-

dency is given to progression. When the body is thus supported

on the elevated foot, the opposite limb can be carried forward to

its destination unimpeded by the inequalities of the surface over

which it has to pass.

In standing, the soleus takes its fixed point at the os calcis, and,

by drawing on the bones of the leg, retains them perpendicularly

on the foot, thus preventing them from obeying the influence of

the weight of the body, which constantly tends to bend them for-

wards. If this effort be carried as far as it will admit of, the gas-

trocnemius and popliteus will bend the femur on the tibia, and if

at the same time the semi-tendinosus, semi-membranosus, and
biceps, be made to act on the ischium, so as to draw it downwards
and backwards, the commencement of that series of muscular
actions is made by which the body is retroverted, and carried to-

wards the ground, as we see when a tumbler or mountebank makes
an inverted arch of his body, the head and heels being brought to

the same plane.

POSTERIOR TIBIO-FIBULAR REGION (DEEr-SEATED.)

The muscles here placed are in close contact with the bones ;

they are the popliteus, flexor longus digitorum, flexor longus
pollicis, and tibialis posticus.

Dissection : To expose the deep fascia.— Detach the two heads
of the gastrocnemius from the condyles, also the plantaris : then
separate the soleus from the tibia and fibula proceeding from below



POPLITEUS. 401

upwards. When this is done, turn these muscles down towards

the foot, and you will find behind and just beneath the knee-joint the

popliteus muscle ; and you will observe, that this as well as the

long muscles, which lie lower down, and the posterior tibial vessels,

are bound down by a thin fascia (the deep-seated fascia of the leg).

This membrane extends down from the tendon of the semi-mem-

branosus muscle, becoming connected on each side with the borders

of the bones, and towards the ankles with the sheaths of the

tendons ; and if traced along the interval between the inner ankle

and the heel, it will be found to cover the vessels, and to terminate

at the internal annular ligament.

To expose the deep-seated muscles. — Pinch up the fascia with

your forceps, and detach it from the tendons of the muscles behind

the ankles :—Taking these as a guide, proceed upwards to the pop-

liteus. In this way the deep-seated set of muscles become exposed,

(viz. the flexor communis, placed along the tibia, the flexor polli-

cis on the fibula, and the tibialis posticus between both, and partly

concealed by them,) and also the vessels which rest upon them.

452. m. Popliteus is situated immediately behind and be-

neath the knee-joint, extending from the outer surface of the

external condyle of the femur downwards and inwards to the

tibia. It is flat and somewhat triangular in its form, for it

gradually widens as it descends. It arises by a flat, thick

tendon, about an inch in length, from a depression on the

outer side of the external condyle, beneath the attachment of

the corresponding lateral ligament of the knee-joint, and is

inserted into all that triangular surface of the tibia which is

above the posterior oblique line. Direction—oblicpuely down-

wards and inwards: structure— tendinous at its attachment

to the femur, aponeurotic and fleshy in the rest of its extent

:

relations— behind, with an expansion continued over it from

the semi-membranosus muscle, also with the popliteal vessels

and the plantaris and gastrocnemius muscles ; in front with

the knee-joint, the tibia, and tibialis posticus muscle. The

tendon by which it is connected to the femur adheres by its

anterior surface to the external semi-lunar cartilage, (which

sometimes is grooved for it,) and is invested by the synovial

membrane of the knee-joint ; its posterior surface is crossed

by the external lateral ligament of the knee-joint and by the

biceps flexor muscle.

2 D
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Actions.—The popliteus assists in flexing the leg on the thigh,

and vice versa ; but when the leg is flexed, it draws the inner bor-

der of the tibia backwards, turning it in such a way that the toe is

inclined towards the foot of the opposite side.

453. m. Flexor longus digitorum pedis (flexor perforans)

is situated deeply at the posterior part of the leg, from which

it is prolonged forwards into the sole of the foot. It extends

from the upper part of the tibia to the phalanges of the toes.

The muscle at its commencement is thin and pointed, but

gradually increases, and then diminishes again as its fibres

end in a tendon. Finally, the tendon becomes divided into

four slips previously to its insertion. It arises from the pos-

terior surface of the tibia, below the oblique line which gives

attachment to the popliteus and soleus, and continues its at-

tachment to within three inches of the inner ankle ; some

fibres also arise from an aponeurosis which connects it with

the tibialis posticus and flexor longus pollicis. The fleshy

fibres pass obliquely backwards into a tendon situated at the

posterior aspect of the muscle. The tendon passes behind

the internal malleolus, along a groove common to it and the

tibialis posticus (the latter being next to the bone) ; thence

it is directed beneath the arch of the os calcis, obliquely for-

wards and outwards, into the sole of the foot, where it crosses

the tendon of the flexor longus pollicis with which it is con-

nected by a transverse tendinous slip. The tendon then di-

vides into four processes, corresponding with the four smaller

toes, and as they run along their under surface, they are

bound down to the phalanges by fibrous sheaths
; opposite

the second phalanx, each tendon passes through a fissure in

the tendon of the flexor brevis (whence the term perforans is

applied to the one, perforatus to the other), and, finally, they
are inserted into the bones of the third phalanges.

Previously to its division, the tendon of the flexor longus
gives insertion to an accessory muscular structure (flexor ac-

cessorius), which connects it with the calcaneum, and materi-

ally modifies the direction of its action on the toes. Close to

the point of division the tendons give origin to four small
muscles (lumbricales) which may also be considered as acces-
sories to the flexor longus.

Though in the dried bone only one impression is marked
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for the tendons of the tibialis posticus and flexor longus, be-

hind the malleolus, the fibrous sheath which retains them in

their situation is divided into two parts by a septum, or par-

tition, so that each runs in a separate groove lined by a dis-

tinct synovial membrane. The direction is vertical in the leg,

horizontal in the foot : structure— fleshy and tendinous : re-

lations— in the leg it is bound down by the deep fascia, and

covered by the posterior tibial vessels, which separate it from

the soleus ; its anterior surface rests against the tibia, and

overlaps the tibialis posticus muscle ; in the foot its tendon

lies between those of the flexor longus pollicis, which is above

it, and the flexor brevis digitorum, which lies beneath it.

454. m. Flexor longus pollicis pedis is situated close to the

fibula, along the external side of the leg, and at the under

and inner part of the foot. It arises from the posterior sur-

face of the fibula (its inferior two-thirds), also slightly from

the inter-osseous ligament, and from the intermuscular septa

interposed between it and the peronei externally, and the

flexor longus digitorum and tibialis posticus internally. The

fleshy fibres, continuing to arise nearly as far as the external

ankle, pass obliquely backwards into a tendon placed on their

posterior surface ; the tendon traverses a groove on the tibia,

external to that which transmits the tibialis posticus and

flexor digitorum, then passes through another in the posterior

border of the astragalus, in which it is retained by a fibrous

band and a synovial membrane. It then runs in a groove

beneath the tubercle at the inner edge of the os calcis, and so

reaches the sole of the foot, where, after being connected to

the common flexor by a tendinous slip, it turns forwards be-

neath the metatarsal bone of the great toe, and between the

two heads of the flexor brevis pollicis, and, after running

through a fibrous sheath which binds it to the first phalanx

of the great toe, is inserted into the base of the second.

Structure— fleshy in the greater part of its extent, tendinous

inferiorly: relations— in the leg it is bound down by the

deep fascia which separates it from the soleus ; its anterior

surface rests on the fibula, and overlaps the tibialis posticus

muscle and the peroneal artery : its relations in the sole of

the foot have already been sufficiently indicated.

455. m. Tibialis posticus (tibio-sub-tarseus) lies deeply

2 n 2
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behind the bones of the leg and the inter-osseous ligament,

and between the two preceding muscles, but commences about

three inches higher up. Its superior extremity is divided into

two short processes, or heads, by an angular interval for the

transmission of the anterior tibial artery and vein. It arises

from the posterior surface of the tibia, beginning along the

oblique line of insertion of the popliteus, its fibres continuing

to be attached to the bone for some way down, also from the

posterior and inner surface of the fibula and from the inter-

osseous ligament for two-thirds of its length ; some fibres

arise also from the inter-muscular septa, between it and the

flexor muscles. The muscular fibres end in a flat strong ten-

don, which winds round the internal malleolus close to the

bone, and in a sheath appropriated to itself, whence it is

directed forwards, beneath the tarsus, to be inserted into the

tuberosity on the plantar surface of the scaphoid bone, seve-

ral fibres being also prolonged to the first cuneiform bone,

and some obliquely into the sole of the foot, as far as the

second and third metatarsal bones. Direction— vertical in

the leg, horizontal in the foot : structure— fleshy along its

points of attachment to the tibia and inter-osseous ligament,

aponeurotic for the most part where it arises from the fibula,

the aponeurosis being usually continued down for some way
upon its posterior surface ; its lower part is altogether tendi-

nous: relations— in the leg it is overlapped and concealed

in the greater part of its extent by the two flexor muscles,

but superiorly the part which is left uncovered by them sup-

ports the posterior tibial vessels ; its anterior surface rests

against the inter-osseous ligament and the tibia and fibula,

from which it arises ; its tendon runs close to the inner ankle

and tarsal bones, and where it slides under the astragalus is

thickened by a cartilaginous or bony deposit within its fibres,

analogous, in form and use, to the sesamoid bones in other
situations.

Actions.—Like their antagonists on the fore part of the leg, the
two flexor muscles act, in the first instance, on the phalanges of
the toes, which they curve or bend, and then, by continuing their
effort, they act on the foot. The latter effect they are enabled to

produce by means of the mechanical advantage afforded to them
by the pulley-like surface on which they slide as they pass from
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the leg into the sole of the foot. By this provision the flexor

muscles conspire with the soleus and gemellus in extending the

foot on the leg, for instance in the effort to stand on tip-toe.

The direct agent in extending the foot upon the leg is the tibi-

alis posticus ; but from its position it is also enabled to incline the

foot inwards, thus antagonising the peroneus tertius, which tends

to turn it outwards. It may also, by elevating the inner border

of the foot, turn the sole inwards ; which action is directly op-

posed to that of the peroneus longus, which tends to incline it

outwards.

It may be observed, that the toes would, in all cases, be drawn

inwards whilst they are being flexed by the flexor communis, in

consequence of the oblique direction of its tendon, but for the in-

fluence exerted upon it by the accessory muscle, which is con-

nected with it in the sole of the foot. The direction of the latter

being from behind forwards, it is well fitted by its contraction to

modify the action of the long flexor on the toes, and to draw them

towards the heel, where its fixed point of attachment is situated.

The action of these muscles may be reversed ; for they may
take their fixed points below at the foot and from thence draw on

the bones of the leg, so as to keep them in the erect position and

prevent their inclining forwards.

Muscles of the Foot.

456. The only muscle on the dorsum of the foot is the ex-

tensor brevis digitorum, which has been already described

(sect. 446), together with the extensor longus, as they con-

spire in their actions ; the present section therefore includes

only the muscles in the sole of the foot. These may be con-

sidered as divisible into three regions, corresponding with

the two borders and the intermediate space ; the internal set

consisting of the muscles of the great toe, the external those

of the little toe, those in the middle being common to all.

But in order to facilitate the examination of the parts con-

tained in the sole of the foot, it is found more convenient to

divide them into layers, lying one beneath the other, more

particularly as, like the muscles on the back part of the leg,

they are found to be separated into a superficial and deep set

by a layer of fascia interposed between them and binding-

down the latter.

Dissection:— To expose the plantar fascia.—The subject, or the
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limb, if it be detached, being placed in the prone position, lay the

dorsum of the foot on a high block, so as to bring the sole fully

into view ; secure it in that position. Make an incision from be-

hind forwards in the middle of the sole, beginning over the heel.

Cut down through the thick skin and the cushion of granular fat

at the heel, until you see the white fibres of the fascia : then tak-

ing these as a guide, and everting the margins of the incision, late-

ralise your knife and dissect the skin off the fascia from behind

forwards. You will observe its middle part to spread out beneath

the metatarsus, and to give off five processes, which run along to

the extremities of the metatarsal bones ; the external portion,

which binds down the muscles of the little toe, is thick and firm,

but the internal one, which corresponds with the muscles of the

great toe, is a thin membrane which appears to be prolonged from

the fascia on the dorsum of the foot, and not to be properly an off-

set of the true plantar fascia (see its description, sect. 482).

To expose the first layer of muscles.—These are three, viz. the

abductor pollicis at the inner side, the abductor of the little toe at

the outer, and the short flexor of the toes in the middle. The ab-

ductor pollicis is readily brought into view by raising the thin

fascia which covers it, and dissecting it off, beginning over its ten-

don and thence proceeding backwards. The abductor of the little

toe is exposed by raising the outer division of the plantar fascia

from its attachment to the fifth metatarsal bone and reflecting it

backwards. Now observe that the broad part of the fascia ap-

pears as if tucked in at its sides by processes or septa, which

separate the middle from the lateral groups of muscles. Insert

the knife under the fascia, raise it from the muscles a little, and
then cautiously detach it from them, proceeding from before back-

wards. When severed from the calcaneum, you may carry it for-

wards, still leaving it attached by its digital processes. By these

means you bring into view the short flexor muscle.

457. m. Abductor pollicis is placed along the inner side of

the sole of the foot. It arises from the inner border of the

protuberance of the calcaneum, from the internal annular

ligament (sect. 481), from the septum between it and the

flexor brevis digitorum, and from the superior surface of the

plantar fascia. The fleshy fibres end in a tendon, which, after

uniting with the external head of the flexor brevis pollicis, is

inserted into the inner border of the base of the first phalanx
of the great toe. Direction— parallel with the inner border of
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the foot: structure— fleshy and tendinous: relations— its

plantar surface is covered by the skin and fascia, the superior

surface is in contact with the tendinous insertion of the tibialis

posticus, with the flexor brevis pollicis with which it is iden-

tified, and with the internal plantar vessels.

458. m. Flexor brevis digitorum (flexor perforatus) is

placed in the middle of the sole of the foot, in intimate con-

tact with the plantar fascia. It arises from the plantar sur-

face of the calcaneum, immediately before its internal or

greater tuberosity, from the plantar fascia, and the inter-

muscular septa on each side. It soon terminates in four thin

tendons corresponding with the four lesser toes ; and oppo-

site the extremity of the first phalanx each tendon divides

into two fasciculi, so as to leave a fissure for the transmission

of the tendon of the flexor longus, after which the fibres

unite again into a broad lamella which is inserted into the

under surface of the second phalanx. Direction— from be-

hind forwards: structure— tendinous and fleshy behind,

fleshy in the middle, tendinous in front: relations— the

lower surface is in intimate contact with the plantar fascia,

the upper with the flexor accessorius, with the tendons of

the flexor longus digitorum, the lumbricales, and the plantar

vessels.

459. m. Abductor digiti minimi is placed along the exter-

nal border of the foot. It arises from the external border

and under surface of the calcaneum, immediately before its

external or smaller tubercle, and from the upper surface of

the process of the plantar fascia, which extends from that

tubercle to the base of the fifth metatarsal bone. The fleshy

fibres end in a tendon, which, after sliding along a smooth

impression on the inferior surface of the head of the fifth

metatarsal bone, is inserted into the external surface of the

base of the first phalanx of the little toe. Its direction and

structure are here sufficiently indicated. Relations— the

inferior surface is covered by the plantar fascia, the superior

is in contact with the external head of the flexor accessorius,

the ligamentum longum plantae, and the flexor brevis digiti

minimi.

Dissection;— To expose the second layer of plantar muscles.

—

Separate the two abductors and the short flexor from the Galea-

j
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neum by inserting the knife under the border of* each successively,

and cutting obliquely backwards close to the bone. Then draw

them forwards, leaving them still attached by their insertions, in

order that you may restore them to their original positions, and in-

spect their attachments and relations again.

When these muscles are removed, a thin lamella {deep plantar

fascia) of membrane will be observed, extending across from one

side of the foot to the other, separating the first from the second

layer of muscles, consisting of the tendons of the flexor longus

pollicis, those of the flexor communis, and its accessories, viz. the

flexor accessorius and lumbricales. The long tendons will be

observed to cross one another at an acute angle, that of the flexor

pollicis inclining inwards, and placed on a plane superior to the

tendon of the flexor communis, whose direction is obliquely out-

wards, as if towards the base of the fifth metatarsal bone.

460. m. Flexor accessorius is not unfrequently termed massa

cornea ; but its structure does not at all warrant such an

appellation, as one of its origins is tendinous, and at its point

of union with the flexor longus it is for the most part ten-

dinous. It is divided posteriorly into two heads, of which

the internal or larger one arises from the inner or concave

surface of the calcaneum ; the external, flat and tendinous,

arises from the plantar surface of that bone, a little before its

external tubercle. These origins unite at an acute angle, and
form a flat fleshy mass, which becomes united to the posterior

border, as well as to the two surfaces of the tendon of the

flexor longus at its point of division. It may be observed,

that the fibres of the accessory muscle, where they enclose

the tendon of the long flexor, are tendinous, and so arranged

as to form a groove, within which it is lodged.

461. m. Lumbricales are four small tapering muscles, in

form like worms, whence their name is derived
; they arise

from the tendons of the flexor communis digitorum at their

point of division ; from which they pass forwards to the

inner side of each of the lesser toes, where each becomes a
thin tendon, which is inserted into the base of the first

phalanx at its inner border, and also becomes united to the

tendinous expansions of the extensor muscles on the dorsal
surface of the phalanges.

Dissection.—Cut the flexor tendons across, detach the flexor
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accessorius from its origin, and draw them forwards or over the

sides of the foot. When these muscles are removed, the third

layer is exposed, filling up the deep irregular part of the sole of

the foot.

462. m. Flexor brevis pollicis is single and pointed behind,

but divided into two parts or heads in front. It arises by a

flat tendinous process, which extends along the greater part

of its upper surface, from the inner border of the cuboid

bone, slightly from the contiguous margin of the external

cuneiform bone, and from the tendinous fibres sent into the

sole of the foot from the tendon of the tibialis posticus.

These origins can be best perceived when the muscle is cut

across, and detached carefully from before backwards. The
fleshy mass presents two heads, which are inserted, one into

the inner, the other into the external border of the base of

the first phalanx of the great toe ; each head is also intimately

connected with one of the sesamoid bones beneath the articu-

lation. Moreover, before reaching its points of insertion, an

intimate union is established between this muscle and the

abductor pollicis on the one side, and adductor on the other.

The tendon of the flexor longus runs along the interval

between the heads of the short flexor.

463. m. Adductor pollicis pedis is situated obliquely in the

sole of the foot, forming a short, thick, fleshy mass. It arises

from the middle and external cuneiform bones, from the

tarsal extremity of the third and fourth metatarsal bones,

also from the sheath of the peroneus longus muscle, and

is inserted, conjointly with the external head of the flexor

brevis pollicis, into the base of the first phalanx of the

great toe.

The adductors of the great toe and its short flexor are

thus found to be intimately united at their insertion, and if

they be cut across about an inch behind the first joint, and

reflected forwards, two small sesamoid bones will be found

connected with their tendons, just as the patella is in the

extensor tendons of the knee-joint. Like the latter bone, one

of their surfaces is smooth, and enters into the composition of

the articulation, being lined by the synovial membrane, and,

like it, they are developed in the substance of the tendons, to

increase their power of action.
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464. m. Transversus pedis is a narrow flat fasciculus of

fleshy fibres, stretched beneath the digital extremities of the

metatarsal bones, being interposed between them and the

flexor tendons. Its external extremity is attached usually to

the lateral ligament connecting the fifth metatarsal bone with

the first phalanx of the little toe ; sometimes it commences at

the fourth ; it passes from without inwards, its fibres being

connected with the heads of the fourth, third, and second

metatarsal bones, or rather with the ligaments passing from

them to the phalanges. It thus reaches the ball of the great

toe, where it becomes blended with the fibres of the adductor

pollicis.

465. m. Flexor brevis digiti minimi, placed at the external

side of the sole of the foot, it arises tendinous from the base

of the fifth metatarsal bone, and from the sheath of the

peroneus longus ; the fleshy fibres terminate in a tendon,

which is inserted into the base and external border of the

first phalanx of the little toe. Direction — horizontally for-

wards: structure— fleshy in the middle, tendinous at the

extremities: relations— its superior surface is in contact with

the fifth metatarsal bone ; the inferior is covered partly by

the abductor digiti minimi, partly by the plantar fascia.

466. m. Inter-ossei, as their name implies, are placed be-

tween the metatarsal bones, filling up the intervening spaces.

There are seven in all. On the dorsal aspect of the meta-

tarsus four of these muscles are perceptible, but still they

dip down into the sole of the foot, where the other three are

altogether situated; hence it is that in the latter situation

their appearance and arrangement are somewhat complex.

467. The dorsal or superior inter-ossei closely resemble

one another in appearance and mode of attachment. Their

fibres arise from the contiguous surfaces of the bones between

which they are placed, and pass obliquely forwards to a

slight tendon that runs along the centre of each, so that they

form a double penniform muscle, the posterior extremity of

which is bifid, leaving an angular interval for the passage of

the perforating branches, which pass from the plantar to the

dorsal arteries. The two first dorsal inter-ossei belong to the

second toe, being inserted, the one into the internal, the other

into the external side of its first phalanx, and into the margins
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of the extensor tendon as it expands upon its dorsal surface.

The third is inserted into the external side of the first pha-

lanx of the third toe, and the fourth terminates in like

manner in the first phalanx of the corresponding toe.

468. The plantar or inferior inter-ossei are not, strictly

speaking, situated between the metatarsal bones; they are

placed rather beneath the third, fourth, and fifth metatarsal

bones, inclining somewhat towards their inner border.

Thefirst plantar inter-osseous muscle arises along the inner

border of the third metatarsal bone. The fleshy fibres end in

a tendon, which is inserted into the base of the first phalanx

of the third toe, becoming blended with the tendinous expan-

sion of the extensor communis.

The second plantar inter-osseous muscle arises from the

inner side of the fourth metatarsal bone, and is inserted into

the inner border of the first phalanx of the corresponding toe

and the extensor tendon.

The third plantar inter-osseous muscle arises from the inner

side of the fifth metatarsal bone, and is inserted into the base

of the first phalanx of the little toe and the extensor tendon.

Actions.— Several anatomists name the different inter-osseous

muscles, not from their numerical order, first, second, third, &c.

but from their actions and uses. Thus, the second, third, and

fourth of the dorsal set are abductors of the corresponding toes,

inasmuch as they are inserted into the external side of their pha-

langes ; but the first dorsal and the three plantar muscles are

adductors, so that, if all four act together, they will draw the four

lesser toes to the great one.
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TABLE OF THE MUSCLES
IN THE ORDER OF DISSECTION.

The student, to whom the head and neck are allotted, will

find sixty-six muscles at each side, disposed in sets or groups in

particular parts, technically termed regions. He will find it con-

venient to dissect them in the following order. When a muscle

forms part of two regions, it is enumerated in each, but is

marked ( ).

MUSCLES OF THE HEAD AND NECK.
Epicranial Region (sect. 239).

Occipito-frontalis.

Auricular Region (266).

Pterygo-maxillary Region (264).
Pterygoideus interims.

externus.

Attollens aurem.
Retrahens aurem.
Attrahens aurem.

muscles of the eyf.-lids and orbit. Platisma myoides

MUSCLES OE THE NECK

.

Superficial Region (217).

Palpebral Region (242).

Orbicularis palpebrarum.

Corrugator supercilii.

(Levator palpebral.)

(Tensor tarsi.)

Orbital Region {210).

Rectus superior.

inferior.

internus.

. externus.

Obliquus superior.

. inferior.

Levator palpebral.

Tensor tarsi.

MUSCLES OF THE FACE.

Nasal Region (241).

Pyramidalis nasi.

Compressor narium.

Levator labii superioris alrcque nasi.

Depressor labii superioris alasque nasi.

Superior Maxillary Region (252).

Levator labii superioris.

' anguli oris.

Zygomaticus major.

. minor.

Inferior Maxillary Region (255).
Triangularis oris.

Depressor labii inferioris.

Levator labii inferioris.

Inter-maxillary Regio7i (258).
Buccinator.

Orbicularis.

Temporo-maiillary Region (261).
M asseter.

Temporalis-

Sterno-cleido-mastoideus.

Sterno-hyoid Region (288).
Sterno-hyoideus.

Sterno thyroideus.

Thyro-hyoideus.

Crico-thyroideus.

Omo-hyoideus.

Submaxillary Region (219).
Digastricus.

Stylo-hyoideus.

Stylo-glossus.

Stylo-pliaryngeus.

Genio-hyoid Region (283).
Mylo-hyoideus.
Genio-hyoideus.

Hyo-glossus.

Genio-hyo-glossus.
Lingualis.

Muscles of the Pharynx (299).
Constrictor inferior.

medius.

superior.

(Stylo-pharyngeus.)

(Palato-pharyngeus.)

Muscles of the Soft Palate (304).
Levator palati.

Circumflexus palati.

Azygos uvulae.

Palato-glossus.

(Palato-pharyngeus.)

Muscles of the Larynx (310).
(Crico-thyroideus.)

Crico-arytaenoideus posticus.

Crico-arytsenoideus lateralis.

Thyro-arytamoideus.
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Arytaenoideus.

Arytajno-epiglottideus.

Thyro-epiglottideus.

Vertebral Region (293).

Scalenus amicus.

Scalenus posticus.

Rectus capitis anticus major.
. minor.

Keutus lateralis.

Longus colli.

MUSCLES OF THE UPPER EXTREMITY.

There are fifty-three muscles in each limb (including the pec-

torales, subclavius, and serratus), which may be examined one

after another, in the order here set down.

Anterior Thoracic Region (338).

Pectoralis major.

minor.

Subclavius.

Lateral Thoracic Region (342).

Serratus magnus.

MUSCLES OF THE SHOULDER.

Acromial Region (343).

Deltoideus.

Scapular Region, posterior
( 344).

Supra-spinatus.

Infra-spinatus.

Teres minor.

major.

Scapular Region, anterior ('348).

Sub-scapularis.

MUSCLES OF THE ARM.

Humeral. Region (349).

Coraco-brachialis.

Biceps flexor cubiti.

Brachialis anticus.

Triceps extensor cubiti.

MUSCLES OF THE FORE-ARM.

Brachial Region, inner and anterior

(354).

Pronator radii teres.

Flexor carpi radialis.

Palmaris longus.

Flexor carpi ulnaris.

digitorum sublimis.

profundus.

(Lumbricales.)

Flexor pollicis longus.

Pronator quadratus.

Radial Region (363).

Supinator radii longus.

Extensor carpi radialis longior.

brevior.

Supinator radii brevis.

Brachial Region, posterior (366).

Anconeus.
Extensor digitorum communis.

minimi digiti.

carpi ulnaris.

ossis metacarpi pollicis.

primi internodii pollicis.

secundi internodii pollicis.

indicis.

MUSCLES OF THE HAND.

Palmar Region (375).

Abductor pollicis.

Opponens pollicis.

Flexor brevis pollicis.

Adductor pollicis.

Palmaris brevis.

Abductor digiti minimi.

Flexor brevis digiti minimi.

Adductor digiti minimi.

Lumbricales [4],

Inter-ossei [7].

MUSCLES OF THE TRUNK.

Omitting the pectorales, subclavius, and serratus magnus, which

are usually taken with the upper extremity, we find in the trunk

of the body ninety muscles at each side, together with the dia-

phragm and levator ani, which are single.

Cremaster.
MUSCLES OF THE ABDOMEN.

Transversalis.

Abdominal Region (381). Rectus abdominis.

Obliquus externus abdominis. Pyraraidalis.

. internus. Quadratus Iumborum.
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MUSCLES OF THE THORAX.

Anterior Thoracic Region (333).

(Pectoralis major.)

(Pectoralis minor.)

(Subclavius.)

Lateral Thoracic Region (342).

(Serratus magnus.)

Costal Region (397).

Inter-costales, [externi 11. interni 11.]

Levatores costarum £12].
Triangularis sterni.

Diaphragma.

MUSCLES OF THE PELVIS AND PERI-

NEUM.

Iliac Region (416).

Psoas magnus.
parvus.

lliacus.

Perineal Region (404).

Sphincter ani.

Transversus perinaei.

Accelerator urinae.

Erector penis.

Levator ani.

Coccygeus.

Compressor urethras.

(Erector clitoridis.

Constrictor vaginae.)

MUSCLES OF THE BACK.

These are arranged in layers.

Dorsal Region (315).

1. Trapezius.

Latissimus dorsi.

2. Levator anguli scapulae.

Rhomboideus minor.

major.

3. Serratus posticus superior.

inferior.

Splenius colli.

capitis.

4. Sacro-lumbalis.

Cervicalis ascendens.

Longissimus dorsi.

Transversalis colli.

Trachelo-mastoideus.

Spinalis dorsi.

Complexus.

5. Semi-spinalis dorsi.

Semi-spinalis colli,

tnter-spinales £6].

Inter-transversales £5 pairs].

Multifidus spinae.

(Levatores costarum.)

Rectus capitis posticus major.

minor.

Obliquus capitis superior.

inferior.

MUSCLES OF THE

In each limb there are fifl

sected in the following order.

MUSCLES OF THE THIGH.

Femoral Region, anterior (427).

Tensor vaginae femoris.

Sartorius.

Rectus.

Crureus.

Vastus externus.

internus.

Femoral Region, internal (434).

Pectineus.

Gracilis.

Adductor longus.

brevis.

magnus.

Gluteal Region, superficial (419).

Gluteus maximus.
medius.

1 minimus.

Gluteal Region
, deep-seated (422).

Pyriformis.

Gemellus superior.

LOWER EXTREMITY.

y-six muscles, which may be dis-

Obturator internus.

Gemellus inferior.

Quadratus femoris.

Obturator externus.

Femoral Region, posterior (439).

Biceps femoris.

Semi-tendinosus.

Semi-membranosus.

MUSCLES 0? THE LEG.

Tihio-fibular Region, anterior (442).
Tibialis anticus.

Extensor pollicis.

digitorum longus.

Peroneus tertius.

(Extensor digitorum brevis.)

Peroneus longus.

brevis.

Tibio-fihular Region, posterior siiperficial

(449).
Gastrocnemius.
Plantaris.

Soleus.
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Deep-seated (452.)
Popliteus.

Flexor longus digitorum pedis.

pollicis pedis.

Tibialis posticus.

MUSCLES OF THE FOOT.

Dorsal Region (446).
Extensor digitorum brevis.

Plantar Region (456).
Abductor pollicis.

Flexor brevis digitorum.

Abductor digiti minimi.

Flexor accessorius.

Lumbricales [4].

Flexor brevis pollicis.

Adductor pollicis.

Flexor brevis digiti minimi.

Transversus pedis.

Inter-ossei [7].

TABLE OF THE MUSCLES,
ARRANGED AFTER THE MANNER OF DR. BARCLAY,

ACCORDING TO THEIR ACTIONS.

Forwards by

Platisma myoides
Stenio-mastoideus

Rectus amicus major

minor,

Assisted (when the lower
jaw is fixed) by

My lo-hyoideoa

Geniohyoidcus
Genio-hyoglossus

Digastrici.

Forwards by

Platisma myoides

Sterno mastoideM
Digastricus

Mylo-hyoidens

Cenio byoideoa

Cenio hyo glossus

Omo-hyoidel
Sterno hyoidci

Tliyro hyoidei

Rectus amicus minor

Longus colli.

Forwards by

Rectus abdominis

Pyramidalis

Obliquus externus abdo-

minis
interims

Psoas magmis
parvii9,

Assisted (when the arms are

carried forwards) by

Pectoralis major

minor

Serratoa raagnns.

THE HEAD IS MOVED
Backwards by

Part Of trapezius

Splenitis capitis

Complexus
Trachelo-mastoideus

Rectus posticus major
minor

Obliquus capitis superior.

THE XECK IS MOVED
Backwards by

Part of trapezius

Rbomboidens minor

Serratus posiicus superior

Splenitis capitis

colli

Complexus
Trachelo-mastoideus

Transversalis colli

Interspinales colli

Semi-spinales colli

Rectus posticus major
minor

Obliquus capitis superior

inferior

Scaleni postici

Levator scapula;.

THE TRUNK IS MOVED
Backwards by

Trapezius

Rhomboideus major
Latissimus dorsi

Serratus posticus superior

inferior

Sacro lumbalis

Longissimns dorsi

S pinules dorsi

Semi-spinales dorsi

Miiltifulus spinas

Inter-transvtrsales dorsi et

luniborum.

To either side by

Platisma myoides
Sterno-mastoideii8

Part of trapezius

Splenius capitis

colli

Trachelo-mastoideus

Complexus.

Laterally by

Various combinations of

those muscles which se-

parately move it for-

wards and backwards,

assisted by the scaleni,

inter-transversales, and
recti laterales.

Laterally by

Obliquus externus

internus

Quadratus lumborum
Longissimus dorsi

S,u ro lumbalis

Serrati postici

Litissimus dorsi.
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THE SCAPU LA IS MOVED

Upirards by

Trapezius

Levator scapula:

Hhomboidei.

Downwards by

Lower part of trapezius

Latissimus dorsi

Pectoralis minor.

Forwards by

Pectoralis minor

Serratus magnus.

Backwards by

Part of trapezius

Rhomboidei
Latissimus dorsi.

THE HUMERUS IS MOVED

Forwards by

Part of deltoid

Part of pectoralis major,

Assisted in some circum-
stances by

Biceps

Coraco brachialis.

Backwards by

Part of deltoid

Teres major
minor

Long head of triceps

Latissimus dorsi.

Inwards by

Part of pectoralis major
Latissimus dorsi.

Forwards by

Biceps

Brachialis amicus

Pronator teres,

Assisted by

Flexor carpi radialis

sublimis

ulnaris

Supinator longus.

Rotated inwards by

Subscapularis,

Assisted occasionally by

Pectoralis major

Latissimus and teres major.

Outwards by

Supra-spinatus

Infraspinatus

Teres minor.

THE FORE-ARM IS MOVED

Backwards by

Triceps

Anconeus.

Rotated inwards hy

Pronator teres

Flexor carpi radialis

Palmaris longus

Flexor sublimis

Pronator quadratus.

Outwards by

Biceps

Supinator brevis

Extensor secundi iuternodii.

THE CARPUS IS MOVED

Forwards by

Flexor carpi radialis

Palmaris longus

Flexor sublimis

carpi ulnaris

profundus
• longus pollicis.

Backwards by

Extensor carpi radialis lon-

gior

brevior

Extensor secundi inter-

nodi!

Indicator

Extensor communis digi-

tonitn

propritis pollicis.

Outwards bg

Flexor carpi radialis

Extensorczrpi radialislon-

gior

brevior

Extensor ossis metacarpi

primi iuternodii.

Inwards by

Flexor sublimis

carpi ulnaris

profundus

Extensor communis digi-

tornm
minimi digiti

carpi ulnaris.

THE THUMB IS MOVED

Inwards and forwards,
across /he palm, by

Opponen« pollicis

Flexor brevis

longus.

Outwards anil backwards hy

Extensor ossis metacarpi

pollicis

primi iuternodii

secundi inter-

riodii.

Upwards 8,- forwards, away Backwards and inwards,
from the otherJinycrs, by to the other fingers, by

Abductor, Adductor

..... , Extensor primi iuternodii
Assisted hi/ part' of the ' ... _secundi internodu.

Flexor brevis.

THE FINGERS ARE MOVED

Forwards, orflexed hy Backwards, or extended hy

Flexor sublimis

profundus

Lnmbricales

Inter ossei

Flexor brevis digiti minimi
Abductor digiti minimi.

Extensor communis
minimi digiti

Indicator.

Outwards, to radial border,

by

Abductor indicis

Adductor digiti minimi
Inter-ossei.

Inwards by

Abductor digiti minimi
Intei -ossei.
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THE THIGH IS MOVED

Forwards by

Psoas magnus
Uiacna

Tensor vagina? femoris

Pectineal

Adductor longus

brevis.

Backwarils by

Gluteus maximus
Part of gluteus niedius

Piriformis

Obturator interims

Part of adductor magnus
Long head of biceps

Semi tendinosus

Semimembranosus.

Inwards by

Psoas magnus
Hiatus

Pectineus

Gracilis

Adductor longus

brevis

magnus
Obturator externus

Quadratus femoris.

Outwards by

Tensor vagiiuv femoris

Gluteus maximaa
mediae
minimus

Pyriformls.

THE THIGH 13 ROTATED

Inwards by

Tensor vagina; femoris

Part of glutens medius,

A nd, when the leg is ex-
tended, by

S.ii torius

Semi tendinosus.

Outwards by

Gluteus maximus
Part of gluteus medius

Py riforniis

Gemellus superior

Obturator internits

Gemellus inferior

Quadratus femoris

Obturator externus

Psoas magmi3
Iliacns

Adductor longus

brevis

magnus
Biceps cruris, slightly.

Forwards, orflexed by

Tibialis antirus

Extensor proprius pollicis

longus digitorum

Peroneus tertius.

THE LEG

Backwards, orflexed by

Seniitendinosus

liiceps

Semi-membranosus
Gracilis

Sartorius

Popliteus.

THE FOOT

Backwards, or extended by

Gastrocnemius

Plantaria
Soleus

Flexor longus digiiorum

pollicis

Tibialis posticus

Peroneus longus

brevis.

IS MOVED

Extended by

Rectus

Crureua

Vastus externus

internes.

18 MOVED

Inclined inwards by

Extensor proprius pollicis

Flexor longus digitorum

pollicis

Tibialis posticus.

Outwards by

Peroneus longus

brevis

Extensor longus digitorum

Peroneus tertius.

THE TOES ARE MOVED

Backwards, orflexed by

Abductor pollicis

Flexor brevis digitorum

Abductor minimi digiti

Flexor longus pollicis

. digitorum

Flexor accessorius

Lu mbricales

Flexor brevis pollicis

Adductor pollicis

Flexor brevia minimi

digili

Iuler-ossei.

Forwards, or extended by

Extensor longus digitorum

proprius pollicis

brevis digitorum.

Inclined inwards by

Abductor pollicis

Iuturossei.

Outwards by

Adductor pollicis

digiti minimi

Intcr-ossci.

2 E
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CHAPTER V.

FASCI/E.

We have here grouped together the different fasciae, or

membranous investments of parts which are of importance,

more particularly those which have relation to the surgical

anatomy of different regions.

CERVICAL FASCIA.

469. The neck is enclosed by a membranous investment,

similar in its general conformation to those of the extremities,

though not so firm in its structure. It is called the cervical

fascia. We may observe, in limine, that a layer of cellular

tissue lies beneath the skin, disposed in the same way as the

subcutaneous cellular membrane in other situations, but which

is here termed the superficial cervicalfascia. Its chief pecu-

liarity is, that at the sides of the neck the cutaneous muscle

(platisma) is developed in its interior, dividing it into two

lamella?, but before and behind that muscle it is single and

undivided, as elsewhere, being continuous superiorly with the

cellular tissue on the face, and below with that on the thorax.

(See Dissection of the neck, Sect. 276.)

470. The deep, or proper cervicalfascia, encases the neck

all round, from the ligament urn nuchas to the middle line at

the fore part of the neck, where the two lateral portions are

united from the chin to the sternum. When fully exposed,

by removing the platisma and superficial cellular membrane,
and turning back the trapezius muscle, we find its confor-

mation to be as follows : Commencing posteriorly at the

middle line, the fascia will be found to bind down the sple-

nius and second layer of muscles as far as the external border
of the sterno-mastoid muscle. It there divides into two layers,

one placed before, the other behind that muscle, and uniting
again at its inner border, so as to form a sheath for its invest-

ment. From this point the fascia is prolonged, in front of
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the trachea and its muscles, to the middle line, when it unites

with the corresponding portion of the opposite side. Whilst

passing over the muscles just referred to, it sends thin lamellae

between them, which form the cellular sheaths that enclose

them, and become attached to their respective points of

insertion.

If traced upwards, the lamella on the cutaneous surface of

the sterno-mastoid will be found to pass over the parotid

gland, and to be thence prolonged over the side of the face,

becoming thin, and gradually degenerating into cellular tissue.

But externally it is attached to the cartilaginous tube of the

ear, and higher up to the zygoma. The deep layer inclines

inwards, and becomes connected with the styloid process,

from which it is again reflected to the angle of the lower jaw,

forming a broad lamella, extended between these points, which

constitutes a septum between the parotid and sub-maxillary

glands, and is usually described as the stylo-maxillary ligament.

471. When examined at the lower part of the neck, the

fascia will be found strained tightly across from one sterno-

mastoid muscle to the other, and thence extended down to

the top of the sternum, where it divides into two lamellae,

one being continued on its cutaneous, the other on its tho-

racic surface, where they are firmly attached. This part of

the fascia may be said to complete the wall of the thorax,

and to bear off the pressure of the atmosphere from the air-

tubes. External to the sterno-mastoid, the superficial layer

of the fascia passes over the clavicle, and is continued down,

becoming thin and cellular on the pectoral muscle. But the

deep-seated lamella, after having sent back a process which

forms a sheath for the tendon of the omo-hyoideus, reaches

the border of the subclavius, where it divides into two layers,

of which one passes before, the other behind that muscle, so as

to invest it. At its lower border both these unite again, and

become attached to the coracoid process on the one hand, and

the cartilage of the first rib on the other, forming a dense

lamella in front of the subclavian vessels, and called the costo-

coracoid membrane or ligament. At first sight it appears to

cease at this point by a lunated border, but on closer inspec-

tion it vvill be found to be prolonged down over the thorax,

becoming thin and cellular as it descends.

2 B 2
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FASCIA OF THE ARM.

472. The upper extremity is invested by a fascia, or mem-

brane, analogous in its general formation to that of the lower,

though by no means so dense or firm. If examined towards

the bend of the elbow, it will be found to form a complete

sheath for the arm, investing it all round. In this situation

the fascia is continuous with a similar investment of the fore-

arm, which may thus be said to be prolonged downwards

from it. The fascia is also connected intimately with the

condyles of the humerus, and also with the ridges which ex-

tend upwards from them, by two membranous septa {inter-

muscular ligaments) prolonged from its inner surface to the

bone, and separating the anterior from the posterior muscles.

The one on the outer side of the arm extends up to the inser-

tion of the deltoid muscle, the other reaches to that of the

coraco-brachialis. When traced upwards, the fascia becomes

thin and weak where it covers the deltoid, but yet it can be

easily recognised as far as the spine of the scapula, into which

it may be said to be inserted. Internally, it is connected

somewhat with the tendons of the pectoralis major and latis-

simus dorsi, and stretches across the folds of the axillary

space, but gradually becomes thin, and degenerates into

cellular substance, where it is prolonged towards the scrratus

magnus.

473. The fascia of the fore-arm is continuous all round

with that of the upper arm, but is much more dense and firm,

being composed of fibres that interlace in almost every direc-

tion. Posteriorly, it is thick and firm, and binds down the

extensor muscles, being intimately connected with their fibres,

as well as with the intermuscular septa placed between them ;

anteriorly, it covers the two groups of muscles placed on the

ulnar and radial borders- of the fore-arm, being at the same

time stretched across that angular interval into which the

brachial vessels and the tendon of the biceps sink as they

proceed to their destinations. In this situation it is strength-

ened by a process derived from that tendon. Inferiorly, it

may be said to terminate by becoming inserted into the annu-
lar ligaments of the wrist (anterior and posterior). (Sect. 198.)

474. The hand is also covered by a membranous invest-

ment, which on the dorsal surface is thin and weak, being
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prolonged to the phalanges of the fingers from the posterior

annular ligament. But that in the palm is dense and firm,

and called the palmar fascia, being analogous to the fibrous

structure which sustains the muscles in the sole of the foot.

The palmar fascia is attached to the anterior annular ligament,

where its fibres are collected into a thick and rather narrow

fasciculus. As it extends over the palm of the hand, its

fibres gradually diverge, so as to form rather a broad mem-
brane. Its anterior border presents four processes, corre-

sponding with the metacarpal bones of the fingers, and at their

digital extremities each divides into two thin fasciculi, which

diverge to be inserted into the lateral ligaments of the first

joints of the fingers, and into the heads of the metacarpal

bones. The angular interval formed by the divergence of

these processes serves to transmit the flexor tendons and the

digital branches of the vessels.

FASCIA LATA.

When the common integument has been dissected oft' and

removed from the lower extremity, it will still be found in-

vested by a membrane of a glistening white colour, close in

its texture, and composed of fibres crossing in various direc-

tions. Anatomists have named it the fascia lata of the thigh.

The leg is enclosed in a similar investment, and so is the foot.

But each presents certain peculiarities, which require a sepa-

rate consideration.

475. The fascia lata of the thigh may be considered as

its special or immediate investment, not only enclosing it in

its entire extent from the knee to the pelvis and Poupart's

ligament, but also sending processes inwards in several

situations, which form septa between the muscles. The

thickness of this membrane varies in different parts. It is

considerable along the external side of the thigh, it is less

so on its posterior aspect; but superiorly, at the inner side, it

is in some places so thin as to require great care in dissecting

off the skin, else the fascia will be removed with it. When
examined towards the lower part of the thigh, it is found

to be prolonged over the knee-joint, and to be continuous

with the fascia of the leg. It has at the same time a con-

nexion more or less intimate with all the bony prominences
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round the articulation, viz. with the condyles on each side,

with the tuberosities of the tibia below, with the head

of the fibula to the outer side, to which it is guided by

the biceps muscle, and finally, after being stretched across

the popliteal space, it is prolonged over the gastrocnemius

muscle, and so becomes continuous with the fascia of the leg

at the back part.

When traced upwards over the thigh, it is found not

only to encase it, but also to send processes inwards between

the muscles. The most dense and remarkable of these is one

which passes in between the vastus externus and the short

head of the biceps, and is attached to the linea aspera in its

whole length, as far as the insertion of the gluteus maximus.

Along the internal side of the thigh it invests the muscles,

and merely gives attachment to some thin cellular lamellae

which lie between them ; but along the course of the sar-

torius, particularly in the lower two-thirds of its extent,

an investment or sheath is formed for it, which serves to

maintain it in its place, notwithstanding the obliquity of its

direction.

Its points of attachment at the superior part of the limb

are so numerous, that it becomes necessary to examine each

of them in detail, more especially as one portion of the mem-
brane bears an important relation to the parts connected with

Hernia. Thus, 1st, at the external and posterior sides of

the limb, the fascia, after having been intimately connected

with the insertion of the gluteus maximus, is prolonged back-

wards and upwards on the cutaneous surface of that muscle,

and though very thin and weak, it may with care still be
traced as far as to the side of the sacrum and coccyx, and
also to the crista of the ilium, to which it is firmly attached,

after having passed over the upper part of the gluteus medius.

The fascia in the latter situation becomes very dense and
firm, and is intimately connected with the fibres of that

muscle. Still more externally it divides into two lamella?,

which embrace the inferior termination of the tensor vaginae

femoris, to which it in this manner gives insertion. These two
lamellae become united into one along the posterior border
of the muscle, which, by being prolonged over the gluteus
medius, (to whose fibres it gives attachment by its inner sur-
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face,) passes to be inserted into the crista of the ilium and its

spinous process. 2nd, Along the inner side of the thigh the

fascia passes upwards over the adductor muscles, and becomes

attached to the tuberosity of the ischium and its ramus, as

well as to that of the os pubis, as far as its spinous process.

3rd, The most important part of the membrane— that which

has claimed the greatest share of attention from anatomists

and surgeons, remains now to be considered, namely, the part

immediately below Pouparfs ligament, and which extends

from the spinous process of the ilium to that of the pubes.

It will be recollected that the membrane forms an uninter-

rupted sheath, until it comes within a little more than an

inch of Pouparfs ligament. There a division takes place,

and an opening is established for the transmission of the su-

perficial vessels. The saphenous vein, in its whole course,

from the inner ankle to the knee, and thence to the top of the

thigh, lies superficial to the fascia. The superficial lymphatic

vessels are similarly situated; the superficial epigastric ves-

sels also descend over the abdominal muscles; and as all

these converge to one point, in order to communicate with

the deep-seated vessels, an opening must be established for

them in the fascia lata. The existence of this opening has

caused a division of the anterior portion of the fascia into two

parts, one external, the other internal.

476. The external or iliac portion passes upwards, lying

on a plane anterior to the vessels, and becomes attached to

the lower border of Pouparfs ligament, with which it con-

tinues to be thus united as far as the spinous process of the

pubes. Whilst it is being prolonged in front of the femoral

vessels, this part of the membrane, by reason of its inclination

from below upwards and inwards, must necessarily present a

curved or falciform appearance, one extremity of it being at

the lower border of the saphenous opening, the other at the

spinous process of the os pubis. Now, as the membrane

stretches between these two points, its border becomes folded

on itself, not ceasing abruptly at the margin of the opening,

as at first sight may appear. On the contrary, it is reflected

on itself, and the reflected part becoming very thin, and de-

generating- into cellular tissue, passes outwards on the sheath

of the vessels with which it is identified ; but towards its
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superior termination it turns under the border of Poupurfs

ligament, and adheres to that of Gimbernat, with which it is

inserted into the pectineal line.

477. The pubic or inner portion of the fascia (so called

from its situation) lies on the pectineus muscle, and there-

fore is on a plane posterior to the femoral vessels. Superiorly,

it terminates at the pectineal line, to which it is guided, as it

were, by the muscle of that name; externally, it passes

behind the vessels and their sheath, and, on reaching the

border of the psoas muscle and its tendon, divides into two

lamella?. Of these, one, rather dense and firm, passes deeply

behind the tendon, and becomes attached to the fibrous cap-

sule of the hip-joint; the other, lying more superficially,

unites, along the border of the psoas magnus, with a mem-
brane covering the muscle just named. This cannot be the

fascia iliaca, as is usually stated. That membrane extends

no farther than Poupart's ligament, in all that part between

the spine of the ilium and the femoral vessels. In the rest of

its extent, it forms part of the sheath of these vessels, behind

which the pubic part of the fascia lata lies. The mem-
branous structure then, with which the pubic part of the

fascia lata becomes blended at the border of the psoas, is a

deep-seated layer of the fascia lata, prolonged upwards upon
the iliacus and psoas muscles, and which finally unites with

the under surface of the fascia iliaca, where the latter turns

forwards to be connected with Poupart's ligament.

Now, the iliac and pubic parts of the fascia lata are con-

tinuous, and united at the lower border of the opening which

their junction serves to form, and over which slides the sa-

phenous vein. Though the fascia, in the situation here re-

ferred to, appears to present a defined, concave border (the

concavity looking upwards), it still will be found not to cease

abruptly ; on the contrary, it is folded on itself like the ex-

ternal margin of the opening, and reflected down on the

sheath of the vessels, on which it is gradually lost. The oval
aperture here described, from its transmitting the saphenous
vein, is called the saphenous opening (foramen saphenum ),

and its curved external margin has been named by Mr. Burns
thefalciform process.

478. Saphenous opcni/iy.— Dissection ; The deseription here
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given of this opening, and the statements concerning the manner in

which the external and inferior parts of its border are folded and

reflected, may be verified by dissecting it in the following way:

We shall suppose for a moment that the skin has been carefully

removed from the upper part of the fascia, so as to exhibit its two

parts. The opening, however, is not defined, nor is its border dis-

tinctly seen. This is owing to the existence of a thin lamella, which

is laid across the opening, and connected at each side with its bor-

ders. It is evidently of a reticular texture, and pierced by numerous

small foramina, which transmit the superficial vessels ; hence it is

named by some persons fascia cribriformis. It is considered as a

part of the fascia lata, which, however, cannot be the fact ; for the

lower border of the opening is reflected down upon the sheath of the

vessels, and the external one is reflected outwards upon it, whilst

the inner part is prolonged altogether behind it. Hence no part

of the membrane can be extended upwards in this situation. If

the saphenous vein be cut across an inch below the opening, and

the fascia carefully divided by a transverse incision a little below

its margin, the reflected layer can be observed as it passes down

on the sheath of the vessels. Again, if from this incision another

be made at right angles with it, and carried up to Poupart's liga-

ment, the thin, reflected lamella sent outwards from what is called

the falciform process, will be distinctly seen. If then, by the re-

flection of this border on the vessels, and the transmission of the

pubic part behind them, the whole of the fascia is as it were ac-

counted for, it follows that no third part remains to cover the

opening, or to form what has been termed the cribriform fascia or

lamella. What this really is, will appear when we shall have

examined the superficial fascia ; it is in fact derived from that

membrane, and forms part of it. (Sect. 483.)

FASCIA OF THE LEG.

479. The lower part of the limb, from the knee to the

ankle, is encased by a membrane similar in structure and

use to that of the thigh. Posteriorly it is continuous with

that part of the latter which covers the popliteal space; ex-

ternally it contracts a firm adherence to the head of the

fibula, where it is strengthened by additional fibres, given off

from the biceps muscle ; and internally it receives an expan-

sion from the sartorius. If traced down from these different

points, the fascia will be found to invest the muscles, and
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also to send processes inwards between them, more particu-

larly between the extensor communis and tibialis anticus in

front, and on the outside between the peroneal muscles.

These intermuscular septa serve to increase the number of

points to which the muscles are attached ; for it will be

observed that their fibres arise from them, as well as from

the inner surface of the fascia for some way down the leg.

The fascia is thin posteriorly over the gastrocnemius, but is

dense and firm where it covers the extensors, more particu-

larly at the upper part; and will be found so firmly united

along the anterior angle of the tibia, that it cannot be de-

tached so as to be traced over its cutaneous surface. If

traced along the posterior aspect of the leg, the fascia will be

observed to pass over the tendo Achillis, and to be connected

with the malleoli on each side, and also with the fibrous

sheaths which bind down the tendons passing behind them.

On the inner side it joins the internal lateral ligament, exter-

nally it is continuous with the fascia covering the side of the

foot, and in front becomes identified with the anterior lamella

of the anterior annular ligament.

FASCI/E OF THE FOOT.

480. The fasciae of the foot consist of two parts, differing

in density and texture as well as in situation, one being a

dense fibrous structure, placed in the sole of the foot, the

other a thin membrane covering its dorsum. Previously to

examining the latter, it becomes necessary to describe a band
of fibres which is strained across the bend of the ankle, and
serves to bind down the tendons of the muscles.

The anterior annular ligament is attached by one extre-

mity to the external malleolus and to the depression on the

upper surface of the calcaneum, from which points the fibres

of which it consists pass obliquely inwards, and divide into

two fasciculi on reaching the border of the peroneus tertius

and common extensor, one of them passing in front, the other

behind the tendons of these muscles. At their inner border
the fasciculi become united again, thus forming a tube or

sheath for the transmission of the tendons. A similar ar-

rangement of these fasciculi obtains as they cross the tendons
of the extensor proprius pollicis and tibialis anticus, so that
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eacli is made to pass through a separate tube; and, finally,

the fibres of the ligament, after having been thus successively

separated and united again, are inserted into the internal

malleolus. Now the fasciculus of this band, or ligament,

which lies in front of the tendons, is continuous by its upper

border with the fascia of the leg, and by the lower with that

on the dorsum of the foot, all three lying on the same plane

beneath the skin.

The internal annular ligament is attached, by one extre-

mity, to the inner malleolus and to the fibrous sheath of the

muscles passing behind it, by the other to the inner margin

of the calcaneum. Its superior border is continuous with

the fascia of the leg, the inferior gives origin to part of the

abductor pollicis ; one surface is subcutaneous, the other is

in contact with the vessels and tendons of the flexor muscles,

which pass under cover of it into the sole of the foot.

481. The fascia on the dorsum of the foot is a thin

lamella which covers the extensor tendons, being prolonged

from the lower border of the annular ligament forwards to

the digital phalanges. When traced towards the external

border of the foot, it is found to be attached to the head of

the fifth metatarsal bone. Behind that point it becomes

blended with the corresponding margin of the plantar fascia,

and before it the membrane folds over the abductor and

short flexor of the little toe, and unites with the digital

process of the plantar fascia that lies beneath them. When
traced along the inner border of the foot, we find the mem-

brane passing over the fleshy fibres of the abductor pollicis.

Posteriorly, it is attached to the calcaneum ; but in all that

part called the hollow of the foot, after covering the muscle

just named, it is folded round its outer border, and, for part

of its extent, passes deeply towards the tarsal bones, be-

coming blended with a septum sent upwards by the plantar

fascia ; farther forwards it unites with the first digital process

of the fascia just named.

The examination of the fascia in this situation is easily

conducted by dissecting it from the tarsal bones, and tracing

it over the border and plantar surface of the abductor

muscle, when its termination and attachments will be found

to be as above stated.
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482. The plantar fascia is a dense firm layer of fibrous

structure, extended from the calcaneum to the heads of the

metatarsal bones, along the sole of the foot. Its fibres are

white and glistening; most of them are longitudinal in their

direction. The transverse fibres by which these are woven

into a layer increase somewhat in strength at the fore part,

particularly where the digital processes are given off. The

fascia is attached behind to the posterior tubercles on the

plantar surface of the calcaneum, where its fibres (the greater

number of which are longitudinal) are aggregated into a

narrow, thick fasciculus. From this point the fibres, as they

proceed forwards, diverge and arrange themselves into two

parts, separated by a depressed interval, one corresponding

with the muscles of the little toe, the other with the middle

of the tarsus and the whole width of the metatarsus. The
external, or narrow part, after being connected firmly with

the fifth metatarsal bone, sends forwards some thin fibres

which unite with the last digital process of the larger portion.

By its outer border it gives attachment to the fascia of the

dorsum of the foot, from the inner it sends a process upwards

to the tarsal bones, which contributes to form a septum

between the plantar muscles. The broad portion of the

fascia becomes thin as its fibres diverge, and ultimately re-

solves itself into five processes corresponding with the meta-

tarsal bones. Each process, on reaching the digital extre-

mity of these bones, divides into two fasciculi, which separate

and become attached to their sides, and to the lateral li<>a-

ments, thus leaving an angular interval for the transmission

of the flexor tendons and the vessels to the phalanges of the

toes. From each border of this part of the fascia a mem-
branous partition is given off, which separates the mass of

muscles placed in the middle of the foot from those which
are situated along its borders, and belong to the great and
little toes. These septa are not merely interposed between
the lateral and middle bundles of muscles;— a thin fascia

will be found passing across from one to the other, separating
the three superficial muscles from those which are deeper-
seated, and at the same time combining, with the septa at

the sides and the plantar fascia beneath, to form a sort of
sheath for each of the three muscles alluded to.
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If the middle or broader portion of the fascia be divided

by an incision carried from behind forwards, and the two
parts reflected to each side off the flexor brevis, the septa will

be observed passing upwards ; and if that muscle be drawn
aside, the deep fascia will come into view.

It may be proper to observe, that the plantar fascia is

usually said to consist of three portions, the lamella which

covers the great toe being considered as one. But this will

be found, if examined in the way already pointed out (481),

to be a prolongation from the fascia on the dorsum of the foot ,

to which its structure is strictly analogous, and therefore alto-

gether different from that of the plantar fascia.

ABDOMINO- INGUINAL REGION SURGICAL ANATOMY OF.

The muscular parietes of the abdomen, it will be recol-

lected, consist of three lamellae at each 'side, placed one

over the other. The arrangement of their fibres, in the

greater part of their extent, is well calculated to support the

viscera, and prevent their protrusion. The external set incline

downwards and inwards, those subjacent to them run in the

opposite direction, whilst the internal ones take a transverse

course ; so that they afford to each other a mutual support.

But this arrangement does not obtain throughout the

entire extent of these muscles. At the lower part of the

abdomen, in the part generally known as the " inguinal

region,
11
or " abdomino-inguinal,

11 (meaning thereby the part

just above Poupart's ligament,) the fibres of the muscles are

quite differently disposed ; they all incline downwards and

inwards, and thus lose the advantage obtained by the ar-

rangement above noticed. The fibres also of the two inner

muscles, in this part, are thin and pale, and, moreover, an

interstice exists beneath their lower border for the passage of

the spermatic cord of the male, and the round ligament of the

female. In the external muscle also, an aperture is formed

for the transmission of the same parts. Again; Poupart's

ligament being merely stretched across from the spinous pro-

cess of the ilium to the os pubis, can only be contiguous to,

or in apposition with, the parts which pass beneath it from the

abdomen down to the thigh, viz. the psoas and iliacus muscles

and the femoral vessels. These arc obviously so many sources
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of weakness—so many deficiencies in the structure of the

part, which, if not guarded against by some additional pro-

vision, would leave us constantly exposed to the occurrence

of intestinal protrusions both above Poupart's ligament and

below it. Such a provision appears to be made by means of

a lining, which is placed at the inside of the abdominal

muscles ; but its description can be more conveniently given

farther on (sect. 483), as we here take the different textures

found in the inguinal region as they present themselves, layer

after layer, in our everyday examinations of them.

Dissection.—Make an incision through the skin directly inwards

from the anterior superior spine of the ilium to the middle line of

the body (linea alba)
;
carry another thence down to the pubes.

—

Reflect this angular flap of tegument down upon the thigh, without

disturbing the loose cellular layer beneath it. This is called the

superficial fascia—it requires a detailed notice.

483. The superficial fascia (fascia superficialis) is a layer

of cellular membrane placed between the skin and the external

oblique muscles in their entire extent, and which is moreover

prolonged upwards over the thorax, down on the thighs, and

backwards into the loins. It is in fact part of the subcuta-

neous cellular membrane which we find all over the body ;

but in the region here referred to, it deserves particular atten-

tion, from its forming one of the coverings of hernial tumours.

In the human subject it can add little to the strength of the

abdominal parietes; but in animals, particularly in the larger

quadrupeds, its place is occupied by a membrane of a yellow

colour, firm texture, and quite elastic, which assists the

muscles materially in supporting the viscera. Its structure

in these cases is analogous to that of the ligamenta subflava

of the vertebrae, or to the middle coat of arteries, according

to the opinion of those who deny their muscularity.

Dissection.—The superficial fascia increases in thickness towards

the lower part of the abdomen, and in its substance may be observed
to run the superficial epigastric vein and artery, so that along then-

course it may, by a little care, be separated into two layers, one
being behind, the other before these vessels; but on each side of
the vessels it remains single and undivided. Taking the vessels as

a guide, the anterior layer of the fascia can be dissected off them
as far down as the saphenous opening in the fascia lata, and thence
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downwards uninterruptedly over the thigh. Externally, where the

membrane is undivided, it can be traced over the iliac part of the

fascia lata, and internally over the spermatic cord, and so to the

scrotum, forming one of its layers, and thence down into the peri-

neum. When raised from the aponeurosis of the external oblique

muscle, and reflected down, together with the small vessels which

lie upon it, we find it closely connected by cellular bands with the

line of junction between the iliac portion of the fascia lata and

Poupart's ligament, and further down it becomes connected with

the borders of the saphenous opening,—that layer of it which lies

behind the vessels being stretched across from one border to the

other, so as to form the cribriform fascia or lamella through which

the superficial vessels pass, and which, for the reasons already

stated when describing the fascia lata, cannot be considered as a

part of that membrane. (Sect. 478.)

484. The aponeurosis of the external oblique muscle being-

exposed by the removal of the superficial fascia, the fibres

which compose it will be observed gradually to separate as

they approach the crista of the os pubis, and to be aggregated

into two bundles, leaving an interval between them, as they

pass, the one to the symphysis pubis, the other to its tube-

rosity. This interval must therefore be of a triangular form,

its base corresponding with the crista of the os pubis, and the

sides with the two bundles of fibres above referred to. This

has been called the external abdominal ring,—a term evidently

ill-chosen, if its form be considered, more particularly as its

bounding lines are named pillars. Towards the crista of the

os pubis a rounded cord {spermatic) projects through the

opening, but its borders or pillars are not distinctly defined,

which is owing to the circumstance of a membrane being

stretched across from one to the other, and also prolonged

on the cord.

Inter-columnarfascia.—If the surface of the aponeurosis

of the external oblique be examined, a series of fibres will be

observed running upon it and describing arches, the con-

vexity of which looks downwards and inwards. As they ap-

proach the triangular aperture they become more closely

ao-oree-ated together, and lose their fibrous character, so as to

assume that of a smooth membrane, which passes thence

downwards on the cord, forming one of its investments.

Whilst resting on the fibres of the muscle, this structure is
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called the " inter-columnar fascia," and where it comes into

contact with the cord it receives the name of fascia of the

cord, or fascia spermatica.

In order to exhibit clearly the margins or " pillars
1'

1

of

the ring, this thin fascia may be detached from the cord by

holding the cord forwards, and lightly drawing the edge of

the scalpel all round it, so as to divide the fascia, after which

it can be readily pushed upwards.

485. Dissection

:

—The aponeurosis of the external oblique muscle

may, in the next place, be divided by an incision carried horizon-

tally inwards from the anterior superior spine of the ilium to the

linea alba, from the termination of which another should be drawn

down to the pubes. The angular flap thus included may then be

reflected down on the thigh, by which means the internal oblique

muscle is brought into view, and also the cremaster, which is given

off from its lower bolder, and thence prolonged upon the cord,

with which it passes through the opening in the external oblique

muscle. The cord lying undisturbed in its situation, will be

observed to rest (so far as it is exposed by reflecting the external

oblique) upon the fibres of the internal oblique, after having passed

beneath its lower border. For the same extent it is covered by

the aponeurosis of the external oblique, and interiorly it is sup-

ported by the groove formed by the lower fibres of the latter, as

they turn obliquely backwards and inwards to reach their second

and third insertions. Supported in this groove to the point at

which it passes through the external ring, the cord will be observed

to incline a little outwards after its exit, and to lie to the outside

of the tuberosity of the os pubis.

The next step is to expose the cord in the rest of its extent; to

effect which it becomes necessary to detach the fibres of the inter-

nal oblique muscle from the inner surface of Poupart's ligament,

and to draw them inwards, together with the cremaster, towards

the middle line. This requires to be done with care, in order to

separate them from the transversalis muscle, whose fibres in this

part run in the same course, both being also inseparably united

previously to their insertion into the crista of the os pubis. When
this is effected, the cord will be found to pass beneath the lower

fibres of the transversalis muscle, where they form an arched

border over it ; and if these fibres be carefully pushed upwards, by
passing the handle of a scalpel beneath them, a thin membrane will

be brought into view, on which the muscle last named rests.

Through this membrane the cord passes ; in doing so, however, it
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does not pass through it as it might be supposed to do through a
hole in a sheet of paper, or, in other words, through an aperture

with a sharp and defined border. On the contrary, the cord in its

passage carries with it, from the margin of the opening, a pro-

longation which runs down upon it, enclosing it all round, and
gradually narrowing so as to become of a funnel-shape.

Now, if the fibres of the transversalis muscle be detached a little

farther, an artery (the epigastric) will be observed running from

below upwards, lying to the inner side of the cord, at the point

where the latter pierces the membrane. This, it may now be

observed, is called the fascia transversalis, from lying behind the

muscle of that name, and forms part of a general lining placed

within the abdominal parietes.

486. Inguinal canal

:

—The spermatic cord, then, in its

passage, lies in an oblique canal (inguinal) formed for it in

the wall of the abdomen ; it presents an inlet, an outlet, and

an intervening space, viz. the canal itself, each of which re-

quires a special notice.

Abdominal ring— internal

:

—The inlet, or inner aperture

of the canal, is called " the internal abdominal ring it is

situated in the fascia transversalis, being that part of it

through which the cord passes as it is about to emerge from

the cavity of the abdomen. It corresponds with the middle

point between the anterior superior spinous process of the

ilium and the symphysis pubis, being about half an inch

above the margin of Poupart's ligament. Its existence may
be determined, and its margins defined, or rather margins

may be given to it, by holding the cord forwards, and cutting

across the prolongation which it receives from the fascia.

When the cord is relaxed, the aperture becomes apparent.

Abdominal ring— external:—The outlet, or the inferior

and external opening, is called " the external abdominal ring

it is the triangular interval left between the fibres of the exter-

nal oblique muscle, which has been already described (48 1).

The inguinal canal is the interval between the two aper-

tures here noticed, its direction being downwards, inwards,

and a little forwards. Its length may be said to be from an

inch and half to two inches ; as it varies in different instances,

being greater in the female than in the male subject, and in

adult age than in infancy. To understand rightly the nature

2 F
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of this canal, and the structures in which it may be said to be

formed, we must consider the course of the spermatic vessels

in their progress from the abdomen down to the scrotum, and

the relations which they bear successively to the fascia trans-

versalis, and the transversalis muscle, — to the internal

oblique muscle and also to the external oblique; for these

are placed and adjusted in a manner so peculiar, that the

vessels in passing to their destination bear to each a special

relation in the different parts of their course. How they are

made in this short interval to pass through, beneath, upon,

and between the contiguous surfaces and borders of the

structures above named is shown in the next paragraph.

Spermatic cord— its coverings and relations:— At the

point above indicated, viz. midway between the anterior su-

perior spine of the ilium and the pubic symphysis, the sper-

matic vessels and the vas deferens meet at an angle. They
there pass through the fascia transversalis, as has been already

stated, and receive from it their first investment, viz. the fun-

nel-shaped process given off from the margin of the internal

ring. Thus enclosed, they turn downwards and inwards,

under cover of the transversalis muscle, and then under the

internal oblique. During this part of its course, which is

about one-third of the length of the canal, the cord rests

upon the fascia transversalis, and is covered immediately by
the muscles just mentioned. It then passes beneath the

lower border of the internal oblique muscle, and receives its

second covering, viz. the cremaster; and during the rest of

its course it lies between the contiguous surfaces of the inter-

nal and external oblique muscles. For it rests upon the

conjoined fibres of the internal oblique and transversalis

muscles (where they turn down to be inserted into the crista

of the os pubis and the pectineal line), and is covered by
the aponeurosis of the external oblique. Finally, it passes

through the external ring, where its third investment is

placed upon it, viz. the inter-columnar fascia, or fascia of
the cord, after which it becomes covered by the superficial

fascia and the common integument.

These different structures are examined with attention by
anatomists, not so much from a consideration of any import-
ance or interest they possess in the natural or healthy condi-
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tion of the parts, but in consequence of the relation which

they bear to hernial tumours when they occur in this situa-

tion. Five lamellae, it will be recollected, have been here enu-

merated as forming the investments of the cord. They have

been taken in the order in which the cord and testis come into

contact with them whilst passing from the abdomen down
into the scrotum. Should a portion of intestine be forced

through the internal ring into the canal, and so down into

the groin, it will, during its progress, clothe itself in these

same investments, having previously derived another from the

peritonaeum, which it pushes before it at the moment of its

exit. Hence it is that the anatomist describes these struc-

tures in the order in which they are super-imposed upon the

cord or hernial sac ; the surgeon, on the other hand, enu-

merates them in the order in which they successively pre-

sent themselves to his scalpel whilst he is dividing them

during an operation.

487. Oblique inguinal Hernia— situation of:— When the

intestine follows the course of the spermatic cord through the

inguinal canal, the tumour which it forms is denominated,

from its situation and direction, " oblique inguinal hernia.
11

In such cases, the neck of the hernial sac lies close to the

external side of the epigastric artery, on which account Hes-

selbach has applied the term " hernia externa
11

to that form

of the affection now under consideration.

488. Direct inguinal Hernia— situation of:— At the in-

ner side of the epigastric artery a triangular space will be

observed, its sides being formed by that vessel and the ex-

ternal border of the rectus muscle, and its base by the crista

of the os pubis and the part of Poupart
1

* ligament inter-

cepted between its tuberosity and the epigastric artery.

Should the intestine protrude in this situation, it must

either distend and push before it the conjoined fibres of the

transversalis and internal oblique muscles, or it may rup-

ture some of them, and escape through the interval. In

either case it passes directly forwards through the external

ring, and hence has been denominated direct inguinal hernia.

But Hesselbach calls it hernia interna, from its relation to

the epigastric artery.

Dissection.— Across the area of this space are stretched the

2 F 2
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conjoined fibres of the internal oblique and transversalis muscles,

which, even with the addition of the fascia transversalis, would

form an inadequate support to the viscera in this situation, par-

ticularly as the external oblique cannot lie evenly upon them,

owing to the interposition of the cord. By a little attention a

number of white tendinous fibres may be observed to pass

obliquely upwards and inwards from about the inner fourth of

Poupart's ligament, as well as from the crista of the os pubis ;

and after crossing the area of the triangular space, to terminate

by being inserted into the linea alba. These, by being stretched

between the points just referred to, and by running across the

fibres of the internal oblique and transversalis muscles, with which

they are in close contact, tend materially to support them. But

this is not the only influence they seem to exert. If the fibres of

the external oblique be cut through, so that no part be allowed to

remain but the external pillar of the ring and Poupart's ligament,

it is clear that no direct communication any longer exists between

the latter and the linea alba. Now, if the linea alba be pushed to

the opposite side, or if it be cut across and drawn in different

directions, by being held in the forceps, Poupart's ligament will

be made tense and elevated by the traction exerted upon it

through the medium of the oblique fibres here described. These

fibres, then, serve not only to strengthen the part over which they

are extended, but also to connect the linea alba and Poupart's

ligament, somewhat on the principle of a diagonal brace, and by
means of their elasticity tend to weaken the force of any pres-

sure made upon the part by diffusing it over a greater extent of

surface.

A correct and clear knowledge of the direction and formation

of the inguinal canal can alone enable the surgeon to apply the

taxis judiciously in cases of oblique hernia. And a knowledge of

the precise situation of the internal ring is no less necessary to

point out the exact spot on which the pad of a truss should be
applied to prevent the recurrence of a hernial protrusion.

FEMORO-INGUINAL REGION.

489- The groin or inguinal region is divisible into two
parts — the division being established by the line of Pou-
part's ligament. The portion above the ligament may be
called the " abdomino-inguinal " region. It is the seat of the
oblique and direct forms of hernia, as well as that peculiar
variety of the former which occurs in infancy, and is thence
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termed "congenital" hernia. Now the space just below

Poupart's ligament,— that which intervenes between it and
the saphenous opening in the fascia lata, may be named the

" femoro-inguinal region."
1

It is the seat of that form of

hernia which so frequently occurs in females, and which is

usually called "femoral" from its protruding at the top of

the thigh.

Dissection.— After having examined all that part of the ingui-

nal region which lies above Poupart's ligament, reflect the skin

down from the front of the thigh for about four or five inches—
reflect, the superficial fascia also, and accurately define the saphenous

opening. In the next place, separate the iliac portion of the fascia

lata from the lower margin of Poupart's ligament by an incision

carried from without inwards, and draw it down. The lower bor-

der of the ligament may in the next place be defined by passing

the handle of a scalpel beneath it, and then a funnel-shaped mem-
branous tube will be observed passing down behind it, narrowing

as it descends, and investing the femoral vessels. If some of the

superficial inguinal glands have been retained, their vasa effe-

rentia may be readily seen (by drawing the glands down, so as to

render the vessels tense) to pierce the inner side of the tube, and

render it cribriform. This tube, by a little care, can be insulated

from Poupart's ligament, which lies before it, from the border of

Gimbernat's ligament, which is situated at its inner side, and from

the pubic portion of the fascia lata, on which it rests ; and if it,

together with the enclosed vessels, be cut across two inches be-

low Poupart's ligament, they may easily be drawn up towards the

abdomen. These facts bear materially on the anatomy of the

parts connected with femoral hernia.

When the examination has been conducted thus far, lay open

the abdomen by making an incision from the umbilicus to the an-

terior superior spine of the ilium, and another down to the pubes,

then draw the flap down on the thigh. The intestines should, in

the next place, be removed, and the peritonaeum carefully de-

tached from the iliac fossa, and from the inner surface of the flap

above described, as well as from the lumbar region.

Cellulo-jibroiis lining—general idea of: — When these mea-

sures have been taken, the inner surface of the parietes of the

abdomen will be found to be lined throughout its entire extent by

a smooth shining membrane, which appears to be placed there for

the purpose of strengthening them where they are most in need
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of support, and of connecting them together where, from the fact

of their being merely contiguous, they are liable to be separated

from each other, and so leave spaces into which the intestines

may be protruded. This membrane is exceedingly thin at the

upper part of the abdomen, where it may be said to degenerate

into mere cellular tissue, but it gradually becomes more dense to-

wards the lower part—in the inguinal region, and is very firm and

resisting where it rests on the iliacus muscle. Its structure may

be said to be cellulo-fibrous; its external surface is in intimate

contact and even union with the muscular parietes of the abdo-

men, whilst the inner one is in apposition with the serous invest-

ment (peritonaeum) of the viscera.

At a first inspection, this cellulo-fibrous lining would appear

to form a cul-de-sac, its closed extremity being placed at the

lower part of the cavity— one side of it being prolonged upwards

behind the transversalis muscle, the other backwards upon the

iliacus, the juncture or seam marking the union of the two being

at Poupart's ligament. However, when examined with attention,

it will be found not to form a complete shut sac at the lower part

of the abdomen, for a prolongation of a tubular form descends

from it round the femoral vessels, so as to become continuous

with the sheath which invests them in the rest of their extent.

Again, where the spermatic vessels pass from the abdomen into

the inguinal canal, they also receive a tubular investment, which

accompanies them. Both these, it w ill be recollected, have been

brought into view during the progress of the dissections already

directed,— the former in p. 437, the latter pp. 432-3.

Cellulo-fibrous lining— its division into parts :— The membra-
nous lining is not usually described in this way as a continuous

whole. Its different parts are examined separately and with much
detail, so that students are apt to regard them as distinct struc-

tures, and probably intended for different purposes, more espe-

cially as each has been designated by a particular name. For

instance, all that part of the membrane which lies above Poupart's

ligament, and lines the transversalis muscle, has been from this

circumstance named the fascia transversalis. The posterior part,

which rests on the iliacus muscle, has been, doubtless for a similar

reason, called the fascia iliaca ; and where the membrane is pro-

longed over the margin of the pelvis it receives the name offascia
pdrica. Finally, where it becomes reflected upon the sides of the

rectum and bladder, some have gone so far as to call it the vesical

fascia. These, it may be observed, arc anatomical or topograph!-



FASCIA TRANSVERSA LIS. io9

cal names taken from the situation of the different parts of the

membrane. There are others, however, which have a surgical

origin (if such an expression be allowable), inasmuch as they are

derived from their connexion with pathological conditions of the

parts, or, in other words, with certain forms of hernia. Thus the

tubular prolongation, already noticed as descending with the femo-

ral vessels, has been termed the fascia propria of femoral hernia
;

and that which passes along the spermatic cord has been by some

considered as the fascia propria of inguinal hernia. With this

general view of that structure, which we have here ventured to

term the membranous lining of the abdominal parietes, we proceed

to describe, seriatim et siiigulatim, the different portions into which

it is usually divided.

490. The fascia transversalis has been so called by Sir Astley

Cooper (who discovered it), from its being placed behind the trans-

versalis muscle, which it lines. Some degree of confusion occa-

sionally arises from the use of this term. For whilst describing the

different parts of this region, we are obliged to speak of the trans-

versalis muscle— the conjoined fibres of the transversalis and in-

ternal oblique— the aponeurosis of the transversalis, and, finally, of

the fascia transversalis. The repeated use of the same term, in so

many different acceptations, produces no small degree of perplexity,

particularly to students at the commencement of their pursuits.

We may then take one step at least towards removing a source of

embarrassment to ourselves, at the same time that we make a due

acknowledgment to the individual whose researches have thrown so

much light on the anatomical structure of the parts connected with

hernia ; and as he was the first who discovered and described the

membrane now under consideration, it may with great propriety

be caWedfascia Cooperi. The fascia transversalis, or fascia Cooperi,

then, is a thin smooth membrane, closely adhering to the trans-

versalis muscle
;
along whose inner surface it may be traced, in

many instances, upwards, as far as the margin of the ribs, gradually

becoming thinner as it ascends above the umbilicus ; downwards

it reaches to Poupart's ligament and the pubic symphysis, and

outwards it extends to the crista ilii (to which it is firmly attached).

Finally, if examined above this point of bone, it will be found pro-

longed deeply into the lumbar region, where it gradually degene-

rates into cellular tissue. As the membrane extends inwards to

the middle line (for we here confine our attention to one lateral

half of it), it becomes closely adherent to the aponeurosis of the

transversalis muscle, and where it lies behind the rectus it be-
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comes thin and weak. If from this point it be traced downwards,

it will be found, after lining the rectus, to pass along the inner

surface of the pubic symphysis, and thence down to the point at

which the urethra escapes from the pelvis, where it is reflected

backwards upon the upper surface of the neck of the bladder, on

which it is gradually lost. Along the lower border of the abdomen

the membrane may be said to terminate at Poupart's ligament, at

least in all that part of its extent which is included between the

anterior superior spine of the ilium and the exit of the vessels,

where, by uniting with the fascia iliaca, it forms a complete cul-

de-sac, the junction being indicated by a white line running from

without inwards ; but this does not exactly correspond with the

margin of Poupart's ligament. Now in the space which is included

between the external border of the femoral artery and the base of

Gimbernat's ligament, the membrane cannot pass backwards to

join the fascia iliaca, inasmuch as the vessels are interposed

between them. Hence it is prolonged down behind Poupart's

ligament, guided as it were by the vessels, and forms the anterior

half of the membranous tube that invests them, and which has

been already more than once alluded to.

It will be recollected that the fascia transversalis forms the

entire of the tubular prolongation that invests the spermatic ves-

sels, as they escape through the internal ring. When describing

the last-named opening, no mention has been made of its bound-

aries, or its pillars, as they have been called. It is difficult to

conceive the existence of anything so dense or defined as to

resemble a pillar, in a membrane so thin and uniform in its

structure. Most probably a consideration of the structure of the

external ring led to the idea that it was necessary to institute an

analogy between it and the internal one, and so to assign pillars to

the one as well as to the other ;
however, taking it to be elliptical

in its form, its long diameter being from above downwards, it will

be found that it is more dense and firm along the inner segment

of the ellipsis than at the external one.

491. The fascia iliaca is more dense and firm than the membrane
just described. It is in close contact with the iliacus muscle, and,

like it, is attached to the inner margin of the crista ilii from the

anterior superior spine backwards for three-fourths of its extent,

and so far it is continuous with the fascia transversalis, which has

been described as being inserted along that line. When traced

inwards, it is found to pass behind the iliac vessels and over the

psoas muscle, along the inner border of which it sinks into the
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pelvis. Round the margin of this cavity the fascia becomes

closely connected to the bone by means of dense cellular fibres,

after which it descends, lying upon the inner surface of the

obturator internus muscle, until it comes to a level with an oblique

line extended from the symphysis pubis to the spine of the

ischium. At the point here indicated the fascia turns inwards,

guided by the pelvic surface of the levator ani muscle, and so

reaches the side of the rectum and bladder, with which it becomes

identified. In the interval between the spine of the ischium and

the promontory of the sacrum, the fascia stretches across the

great sciatic notch, covering over the parts which escape through

it ; and as it lies behind the internal iliac artery, it is pierced by

its different branches, giving to each a tubular prolongation. On
reaching the surface of the sacrum the fascia becomes continuous

with that of the opposite side.

It may thus be observed that the psoas muscle is covered by

the fascia as well as the iliacus. We have as yet traced it upon

the former no higher than where it is on a line with the crista ilii.

But the fascia does not cease at this point ; it extends upwards on

the psoas muscle, being prolonged, from its surface, inwards upon

the lumbar vertebra, whilst, along its external border, it is united

with the anterior lamella of the lumbar aponeurosis of the trans-

versalis muscle, and terminates superiorly by being inserted into

the ligamentum arcuatum proprium. Thus we find that the nume-

rous interstices, apertures, and foramina, which occur in this exten-

sive region, are covered over by this membrane. We now proceed

to examine that part of it which is more immediately connected

with the anatomy of femoral hernia.

FEMORO-INGUINAL REGION SURGICAL ANATOMY OF.

492. When traced to the lower part of the iliac fossa, the

fascia iliaca is found to turn forwards a little, and to become

blended with the fascia transversalis in all that part of its

extent which intervenes between the superior spine of the

ilium and the exit of the femoral vessels. But in the interval

between this point and the base of Gimbernats ligament the

fascia cannot come forwards so as to form a junction with the

fascia transversalis, in consequence of the interposition of the

vessels, on which account it passes down behind them, form-

ing the posterior part of their funnel-shaped sheath. Now,

having already derived the part of this membranous tube or
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sheath that lies before the vessels from the fascia transver-

salis, and that whieh is behind them from the fascia iliaca, it

remains only to add, that, in order to complete the tube, the

membranes unite externally along the side of the artery, and

internally at the base of Gimbernat's ligament. The tube is

wide above, but gradually narrows as it descends. The ex-

ternal border runs straight downwards along the artery, to

whieh it is closely applied ; the internal one inclines obliquely

downwards and outwards, from the base of Ginibernats liga-

ment, so as to reach the vessels. The external part of it

only is thus found occupied by the vessels, the remainder

is unoccupied (except by lymphatic glands), and presents an

oval opening called thefemoral ring, which is the only outlet

that exists behind Poupart's ligament through which a por-

tion of intestine can be protruded. Such an accident cannot

happen immediately in front of the vessels ; for we find inter-

posed between them, and connecting the anterior to the pos-

terior sides of the tube, a firm process of membrane prevent-

ing their separation. Moreover, the sub-serous, cellular tissue,

which lies upon the iliac vessels in their entire course, be-

comes dense and firm near their exit, as it is being reflected

from them to the anterior wall of the abdomen.

493. Femoral arch.— It may here be observed that the

term femoral arch is applied to the whole space between the

anterior superior spine of the ilium and the angle of the os

pubis, its boundaries being the irregularly curved border of

the os innominatum, and Poupart's ligament, which stretches

across it. Through this space pass the psoas and iliacus

muscles, the femoral vessels and nerves, Avhich, with the

peculiar arrangement of the membranes above described,

effectually prevent the protrusion of a hernia between the

spine of the ilium and the femoral vein :
—

Femoral ring.—But such an occurrence may happen to

the inside of that vessel, the intestine passing into the femoral

ring, whose boundaries (bearing in mind that it is lined by
the membranous sheath above described) may be thus enume-
rated : anteriorly it is bounded by Poupart's ligament, pos-
teriorly by the os pubis, internally by the base of Gimbernafs
ligament, and externally by the femoral vein.

Femoral canal.—This ring forms the inlet to a canal whose
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outlet is the saphenous opening in the fascia lata, and through

which the intestine descends, behind Poupart's ligament, into

the upper part of the thigh, constituting femoral hernia.

The ring does not at first distinctly appear, even after the

removal of the peritonaeum, as its margin is still obscured by

a layer of the sub-serous cellular tissue, which in this situa-

tion is rather thick and dense ; this, however, can be readily

removed.

It may not be altogether out of place to observe that we
are constantly in the practice of using the word crural as if it

were synonymous with femoral, when treating of the different

structures here noticed. We say crural ring—crural arch

—

crural nerve—crural hernia—which necessarily produces not

a little confusion, as cms means the leg, not the thigh, and is

synonymous with ttWlfMJ, tibia.

The relation of the vessels to the ring requires to be atten-

tively considered. The external iliac vein and artery lie to

the outside of the ring, and therefore of a hernial sac,

should it occupy that situation. The epigastric artery, arising

from the iliac, runs obliquely along the external border of the

femoral ring, and must bear the same relation to a hernial

tumour. Continuing to ascend, this vessel lies to the inner

side of the spermatic artery and vas deferens, and therefore

will be similarly placed with regard to the neck of an oblique

inguinal hernia. When the obturator artery arises from the

epigastric, which is not an unusual occurrence, it passes down-

wards and inwards into the pelvis. If it arises by a common

trunk with the epigastric, or starts from that vessel close to

its commencement, its course, as it descends, will lie obliquely

along the lower half of the external border of the ring. In

such a case this aperture, if viewed from within, the vessels

having been injected, will present the form of an ellipse, its

greater diameter being from before backwards, the external

side being formed by the two arteries diverging to their desti-

nations, and the internal one by the curved base of Gim-

bernat's ligament. But should the obturator artery arise

from the epigastric higher up, its direction will then corre-

spond with the superior and inner border of the ring, which

will therefore be nearly surrounded by vessels. This, how

ever, is a very rare occurrence.
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DIFFERENT FORMS OF HERNIA.

494. Having thus examined the disposition and mutual relations

of the different structures of which the abdominal parietes are

composed, we proceed to make a few remarks on the practical

application that may be made of the facts which we have here

reviewed in detail. We shall suppose that the subject lies on the

table, and that the different processes of dissection above pointed

out have been conducted on one side, the other remaining un-

touched. It may in the first place be observed, that if a hernial

tumour has occurred towards the lower part of the abdomen, the

intestine must have escaped either immediately above Poupart's

ligament, or below it. In the former case it is termed inguinal

hernia, in the latter femoral. It must obviously be a matter of the

first consequence to determine this point with certainty, and with-

out any delay ; for on it depends, not only the success of the

efforts made to reduce the hernia by what is called the taxis, but

also the propriety and manner of performing every step of the

operation requisite for the relief of a strangulated intestine, from

the first incision through the skin to its final completion. This

question can be determined only by ascertaining with accuracy

the position of the neck of the tumour, and then carefully tracing

out its relation of place, or its position with regard to Poupart's

ligament. If the tumour be of moderate size, so that the finger

may be passed along the ligament, from the tuberosity of the

pubes outwards, little doubt can remain as to whether it lies below

or above its border. But a large inguinal hernia will obscure this

part by its descent, and a large femoral one by its ascent; for

when the latter has passed down for some way, it turns up towards

the abdomen, lying on Poupart's ligament, and so occupies the

situation of the other species. But if such a tumour can be drawn
down a little, by making it slide between the skin and fascia, its

point of attachment can at once be determined. And if, in the

other form of the disease, the tumour be pushed a little upwards
and inwards, so that the situation of its neck can be ascertained,

and the ligament defined, as above suggested, a satisfactory con-

clusion will at once be arrived at. Suppose it to be decided that

the tumour lies above Poupart's ligament, and therefore that it is

an inguinal hernia, we have seen that its descent may be along
the course of the inguinal canal, or it may pass straight forwards
through the external ring, constituting, in the former case, an
oblique, in the latter, a direct inguinal hernia. It is indispensably
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necessary, as well in reference to the taxis as to the operation, to

distinguish even these, though so closely allied. The situation of

the spermatic cord, the direction of the tumour, and also its form,

furnish sufficient data on which the diagnosis may he established.

In the oblique hernia, the tumour inclines upwards and outwards,

in the direction of the spine of the ilium, the vas deferens, and

the spermatic vessels lying behind it. In the direct descent, the

tumour may be traced upwards in the direction of the umbilicus,

and the cord will be found to its external side, and partly in front

of it.

495. The taxis—principle of.— Now, if the previous question

here raised be determined, and if the case has been decided to be

an oblique inguinal hernia, it remains for the surgeon to restore

the intestine, by the taxis, if possible ; if not, by an operation.

Previously to making any effort at reduction, the abdominal muscles

should be relaxed as much as possible, which can be done by

approximating their points of attachment. With this view, the

body being placed in the recumbent posture, the shoulders should

be raised and supported, and the thighs bent on the pelvis, that of

the affected side being also inclined a little inwards, to lessen the

tension exerted on Poupart's ligament by the iliac portion of the

fascia lata. So far, a knowledge of the anatomical connexion of

the parts points out the propriety of placing the body and the

limbs in a particular position, rather than in any other. In the

next place, the tumour being taken hold of steadily with one

hand, and elevated somewhat towards the ring, compression should

be made on its neck with the first two fingers and thumb of the

other, followed by an effort to push it upwards and outwards, that

is to say, in the direction of the inguinal canal. These measures

should be employed until hopes of success fail, or until it is no

longer safe to continue them, from their tendency to excite or

increase inflammation in parts placed under circumstances which

dispose them to run very speedily into that condition.

Operation. —When all efforts at reduction prove fruitless, the

operation must necessarily be resorted to, and the sooner it is

done the better. When placed on the operation table, the shoul-

ders should be raised in the same way as whilst the taxis was

being performed, but the legs must be allowed to hang over the

margin of the table. In the first place, the skin may be made

tense over the tumour, by straining it between the fore-finger and

thumb of the left hand, if the tumour be small ; or if it be large,

by supporting it in the palm of the hand, and drawing the skin
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from behind. The integument may then be divided by an incision

drawn over the convexity of the tumour, beginning at its upper

extremity or even a little above it, and continued down to the

lower, unless it be very large. Another mode of making the first

incision is, by pinching up the skin into a fold, running transversely

with regard to the tumour, and dividing it down to its base, or

point of reflection. When this is done, and the skin is allowed to

return to its original position, the line of the incision through it

will be found to correspond with the direction of the tumour.

This incision will divide the skin and superficial fascia, and also a

small vessel, which sometimes requires to be secured, viz. the

superficial or external pudic artery. The fascia of the cord be-

comes by these means exposed, a small piece of which should be

pinched up between the blades of the forceps, and cut off close

to their points, so as to make an aperture barely sufficient to admit

the director. The instrument being passed upwards to the ring,

the fascia is to be divided upon it by running the scalpel along its

groove, and then downwards to the extent of the external incision.

The cremaster is thus brought into view, and is to be divided with

equal caution, and after the same manner. The hernial sac, how-

ever, is not yet laid bare ; it remains covered by the prolonga-

tion given off from the margin of the internal ring, and by what

we have already alluded to as the sub-serous cellular tissue, and

which, as it descends, gradually becomes thin and weak. This

" must be cautiously cut through," by employing the forceps,

director, and scalpel, as above stated, and so the peritonaeal

investment, or the proper hernial sac, is exposed ; to open which

requires " the utmost caution." The operator should " nip up

a small portion of the membrane, over the inferior and anterior

part of the tumour, between the fore-finger and thumb of his left

hand, and then, by gently rolling it between them, he easily dis-

tinguishes if any intestine be included ; if so, he raises a fresh por-

tion."* The slight rotatory motion of the fingers here directed

will in most cases suffice to insulate the membrane from the intes-

tine ; and when this is done, the fold compressed between the

fingers may be divided by the scalpel, or scissors, so as to

make a small opening for the admission of the director. Whilst
the director is being introduced and passed up towards the ring,

its grooved border should be carefully kept in close apposition

with the inner surface of the sac, lest by any means a part of the

* Sir Astley Cooper's Lectures, edited by F.Tyrrell.



OBLIQUE INGUINAL HERNIA OPERATION. 447

intestine should insinuate itself between them, and be divided, as

the scalpel runs along the groove.

The stricture— its divisions.— It now only remains, so far as the

operative part is concerned, to ascertain the seat of the stricture,

and to divide it. For this purpose the fore-finger of the left hand

is passed into the hernial sac, to the point at which it becomes

constricted, which will be found in one or other of the three fol-

lowing situations, and may be stated in the order of their frequency

as follows : 1. At the internal ring in the neck of the sac ; 2. In

the canal itself, about an inch or a little more within the external

ring, the compression being formed by the lower border of the

internal oblique and transversal]s muscles, where they arch over

the neck of the tumour ; 3. At the external ring, which is less

frequent than the others. The finger having reached the stric-

tured part, a probe-pointed bistoury is to be passed along it, its

side resting on the palmar surface off the finger ; and when it has

been conducted beneath the stricture, the edge should be turned

forwards, " so that the division of the stricture should be made in

a direction parallel with the linea alba, that is to say, directly

upwards?

Precautions.— In performing this part of the operation, the

only thing to be apprehended is the division of the epigastric

artery. It will be recollected that this vessel lies to the inside of

the neck of the tumour in cases of oblique inguinal hernia, and

on the outside in the direct hernia. If the diagnosis, in a given

case, were so clear as to leave no room for doubting whether the

descent was oblique or direct, the position of the artery would at

once be determined with regard to the neck of the tumour, and

the direction in which the stricture should be divided may be

indicated with certainty. In the oblique form, the artery may be

effectually avoided by cutting outwards ; in the direct, by inclin-

ing the incision inwards, and in recent cases doubts seldom arise

on the question. But when a hernia has been of long standing,

the weight of the tumour, by drawing on its neck, and therefore

on the internal ring, approximates it to the external one, by which

means it occupies the situation of a direct hernia. If, on exami-

nation, such a case were pronounced to be a direct descent, and

if, on such an assumption, the incision were made inwards, the

artery must be divided. Such an occurrence can only be avoided

by adopting the precept laid down by Sir Astley Cooper, viz. of

cutting upwards in all cases of inguinal hernia, whether they be

direct or oblique.
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49G. In cases of direct inguinal hernia, the coverings of the

sac are the skin and superficial fascia, the fascia of the cord, the

conjoined fibres of the internal oblique and transversalis (if they be

not ruptured), together with the fascia transversalis. The cre-

master muscle forms only a partial covering, near the external

ring, for there the cord and the tumour come into contact ; but

they instantly diverge, one passing upwards into the abdomen, the

other outwards in the course of the canal. The division of the

different structures above enumerated is to be conducted on the

same principle as in the oblique descent, but with a degree of

caution the more as the tumour has a covering the less.

FEMORAL HERNIA.

497. Progress of the intestine.—When a portion of intestine

passes into the femoral ring, it necessarily pushes before it that

part of the peritonaeum which lines the aperture, and, thus in-

vested, descends into the tubular sheath sent down round the

femoral vessels, from the fascia transversalis and iliaca, in other

words, into the femoral canal. After descending for about an

inch and a half, its progress downwards is arrested ; and if the

quantity of intestine protruded increases, the tumour turns for-

wards through the saphenous opening in the fascia lata. There

its direction becomes altered again, as it is made to ascend

obliquely inwards, lying in front of the iliac portion of the fascia

lata (its falciform process), and even of Poupart's ligament ; so

that it forms, by its different turns, a curve whose concavity looks

upwards.

Having thus described the progress of the intestine, we are

prompted to inquire what are the circumstances in the structure of

the parts through which it passes which determine these changes

in its direction ? Having descended to the point above indicated,

the tumour is checked by the narrowing of the tube in which it is

enclosed. This, though wide above, where its inner border is

separated at a considerable interval from the femoral vessels, gra-

dually contracts, so as soon to come into close contact with them;
and where it does so, it must become intimately connected with
them by the vasa vasorum. The lower border of the saphenous
opening is also closely applied to the sheath of the vessels in this

situation ; and as the pubic portion of the fascia lata passes
behind, whilst the iliac lies in front of it, any extraneous substance
that may pass down in the sheath would be constricted by that

arrangement of the fascia, even if the connexion between the
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vessels and the sheath were not sufficient to produce such an

effect. These causes limit the descent of the intestine, and deter-

mine its passage forwards through the saphenous opening, where

comparatively little resistance is given.

But, it will be asked, why does the hernia turn upwards ? why
does it not rather descend in front of the thigh, lying between

the skin and the fascia lata, more especially as, from its exit out

of the abdomen, down to its first turn, it had been lying on the

pubic portion of that fascia ? The impediment to its descent in

that way is produced, partly by the manner in which the super-

ficial fascia is connected to the margin of the saphenous opening,

but chiefly by the superficial epigastric vessels which run on its

surface. With these the tumour comes into contact, after emerg-

ing through the opening, and though, by the firmness of their

connexion with the deep vessels, they resist its descent, they offer

no obstacle to its ascent, so that during this part of its course it

necessarily passes up between the superficial fascia which lies

in front of it, and the fascia lata lying behind.

498. The taxis—-principle of.—To restore to its natural situation

an intestine so placed, it becomes necessary to make it retrace its

steps, as it were, describing successively, but in a retrograde

course, the different turns it had made in its passage. With this

view, after having adjusted the body so as to relax the abdominal

muscles, and to take off all tension from Poupart's ligament, the

patient being placed with the affected side close to the side of his

bed, the surgeon draws the tumour downwards into the hollow at

the upper part of the thigh, so as to bring it opposite the saphe-

nous opening. This being done, it should be pressed backwards,

as if into that aperture, and upwards, with a slight inclination

outwards, so as to avoid any impediment that may be presented

by Gimbernat's ligament. Should these and the other usual

expedients fail, the operation must be resorted to, even still more

speedily than in cases of inguinal hernia.

Femoral hernia—operation.—When commencing the operation,

the first step (after the body has been properly placed) consists in

dividing the skin by a transverse incision carried over the middle

of the tumour from one side to the other, parallel with Poupart's

ligament, and of course below it. This incision may be made by

pinching the skin into a fold parallel with the femoral vessels,

and cutting down to its base ; after which, when allowed to return

to its natural situation, it will be found divided in the extent and

direction above indicated. This should be met at right angles by

2g
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another incision, begun about an inch and a half above the femoral

arch, so that both together shall stand thus^. Many surgeons,

it maybe observed, commence with a crucial incision. Dupuytren

usually does so. Sabatier discountenanced the practice, through a

fear that if the vertical incision were carried below the horizontal

one, so as to form a cross, the saphenous vein might be wounded.

If the tumour be very small, such an accident may arise from

prolonging the incision below the middle part of it ; but when it

increases, and comes forwards through the saphenous opening, it

lies on a plane anterior to the vein, which therefore is out of all

danger. In the transverse incision through the skin, the super-

ficial epigastric artery is divided, but that is of little consequence.

The angular flaps of integument having been reflected, the super-

ficial fascia becomes exposed, and should be divided to the same

extent. It is much thicker than where it forms a covering for

inguinal hernia, and contains, moreover, some of the superficial

lymphatic glands. The tubular sheath of the femoral vessels, or

fascia propria^ next comes into view, which is to be cautiously

divided by pinching up a small piece between the blades of the

forceps, and cutting it off close to their points, thus making an

aperture sufficient to admit a director. When the fascia propria

is divided, the hernial sac is, in most cases, still obscured by that

thick lamella of cellular tissue which lies across the femoral ring,

and has been pushed down before the peritonaeum, as the hernia

descends. It is scarcely necessary to add, that this also must be
divided, after which, whilst the proper sac, or peritonaeal covering

of the intestine, is being opened, the same precautions should be
observed that have been already suggested when describing the

operation for inguinal hernia.

The stricture—seat of.—When the contents of the sac are ex-

posed, the operator has to divide the stricture, which obviously

includes a consideration of the place at which the division should

be made, and the manner of making it. The finger being intro-

duced into the sac, and passed upwards along its anterior and
inner side, for the purpose of ascertaining the seat of the stricture,

it will be found, according to the testimony of our highest autho-

rities, either at the arched border of the saphenous opening, at the

edge of Poupart's ligament, or in the neck of the hernial sac.

Should a stricture be found at the border of the opening in the

fascia lata, a bistoury may be introduced on the finger, and its

division effected by directing the edge of the instrument obliquely

upwards and inwards. This part can be the scat of stricture only
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when the tumour is sufficiently large to turn forwards and up-

wards; and it not unfrequently happens, that though it be divided,

still the reduction of the intestine cannot be effected. The stric-

ture must then exist higher up, in one or other of the situations

above indicated, to remove which, different modes of proceeding

have been recommended, all, however, having a common object,

viz. to widen the opening through which the intestine had escaped

in the first instance, and which it necessarily must repass whilst it

is being restored. The anterior boundary of the femoral ring

being Poupart's ligament, and the internal one that of Gim-

bernat, the proposed end must be attained by the division of one

or other. Sir Astley Cooper is of opinion that Gimbernat's liga-

ment cannot be the seat of stricture ; for " if strangulated femoral

hernia be examined in the dead body, and that ligament cut

through, the hernia is not liberated by such a division."

The stricture—division of.—If it be on these grounds concluded

that the stricture is situated at the border of Poupart's ligament,

or in the neck of the sac, the same incision will necessarily

divide both. But in what direction should it be made? This

question must be determined by a reference to the position of the

vessels or parts which lie contiguous to the margin of the ring.

If the incision were directed upwards in a male subject, the

spermatic vessels and vas deferens must be wounded, should it be

carried beyond a very few lines. In the female, the round liga-

ment only would be endangered, which is of comparatively little

importance. To avoid these consequences, Sharpe recommended

the edge of the bistoury to be inclined upwards and outwards, by

which means its direction will be parallel with that of the cord

;

but then the epigastric artery lies exactly before it. Though this

fact would seem rather decisive against adopting the practice,

Dupuytren prefers it to any other, and no vessel appears to have

been wounded in any of his operations ; doubtless from the fact,

that it is only necessary to divide a few fibres of the ligament.

One point then remains, in which the stricture may be divided

without risk, viz. by inclining the edge of the bistoury, after it has

been introduced, obliquely upwards and inwards. On this but

one contingency rests, and that an extremely remote one, namely,

when the obturator artery arises from the epigastric in such a way

that, as it descends into the pelvis, it runs along the anterior and

inner side of the ring. For full information on this important

subject the reader will consult the following works :— Sir Astley

Cooper's Treatise on the Anatomy and Surgical Treatment of

2g2
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Hernia ; Lawrence on Ruptures; Sir A. Cooper's Lectures on

Surgery, edited by F. Tyrrell ; and Scarpa on Hernia.

SURGICAL ANATOMY OF THE PERINEUM.

The subject is placed on its back, and drawn to the edge

or end of the table ; its foot is tied to the hand at each side,

and the knees held apart. A curved staff or catheter is intro-

duced into the bladder. The penis and scrotum are drawn

up towards the abdomen, so as to expose the perinaeal space.

The first steps of the dissection have been already pointed

out (see Dissection, sect. 404). The superficial fascia, its

structure, attachments, and relations, will also be found de-

scribed with sufficient detail, as well as the perinaeal muscles.

These things being premised, we now proceed to the struc-

ture which comes next in order, viz. the deep perinaeal fascia.

499. The deep perineal fascia is a thin, yet firm mem-
brane, which fills up the interval between the rami of the ossa

pubis and ischii, and is thereby rendered triangular in its

form. In its mode of attachment and general characters it

presents some similitude to the obturator fascia, which fills

the foramen of that name. It should be observed, that this

structure has been variously denominated by different writers.

Camper* and Douglas named it ligamentum triangulare.

M. Velpeau-f- has devised or adopted the term recto-vesical

aponeurosis. The terms ligament, tendon, aponeurosis, and

fascia, appear to be ordinarily used, as if they were synony-

mous. It would be well to confine each of them to particular

forms of structure. A ligament is properly a fasciculus of

tendinous fibres connecting bones, and for the most part

entering into the formation of joints ; a tendon is the cord-

like prolongation of a muscle ; an aponeurosis is the expanded

fibrous lamella prolongated from a broad muscle ; whilst the

term fascia, in strictness, denotes a membrane serving to in-

vest parts, or to support them. In this sense we here apply

the term to the fibro-cellular lamella which fills up the outlet

of the pelvis, and assists in supporting its viscera: it is also

called the deep fascia, to distinguish it from the superficial

one already noticed. (See sect. 404.)

* Fasciculi Anatomico-pathologici. t Anatomic des Regions.
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The deep perinseal fascia is attached on each side to the

osseous boundaries of the perinasal space, which thus deter-

mine its form ; and, if examined beneath the pubic arch, will

be found to consist of two lamellae, which, on approaching

the base of the sub-pubic ligament, separate, one passing on

its cutaneous, the other on its pelvic surface, where they ter-

minate by gradually becoming thin and cellular. Where the

membrane is strained across the interval between the bones,

it at first sight appears to terminate by a lunated border,

whose concavity looks towards the rectum ; but we find that

its continuity is not interrupted at this point, as it can be

traced downwards round the margin of the rectum, and

on the levator ani, gradually, however, becoming thin and

indistinct.

Urethral canal.— About half an inch below the base of

the sub-pubic ligament, and, therefore, an inch below the

arch, the deep fascia presents a foramen, or rather forms a

canal, for the transmission of the urethra. If the latter be

drawn forwards, it will be found to be invested by a tubular

prolongation derived from the margin of the foramen, and

continuous with the perinseal or external lamella of the fascia.

A similar prolongation is reflected backwards from the poste-

rior or pelvic lamella which invests the membranous and pro-

static portions of the canal, and extends as far as the neck of

the bladder. When the parts remain undisturbed, the surface

of the fascia is quite flat ; and if the urethra be cut across

close to it, the aperture will be found barely sufficient to

transmit it. But if the penis be drawn obliquely upwards,

the fascia is rendered tense, and convex forwards, by means

of the traction exerted on it through the medium of its tubu-

lar prolongation. Should the experiment be then made of

cutting off the urethra close to the fascia, the foramen will be

found much wider, for the tube had been previously rendered,

as it were, trumpet-shaped, and so it will be when the urethra

is rendered tense during the introduction of a catheter.

It may now be observed that the urethra, whilst the penis

remains pendulous, forms two curves, the concavity of one

looking down towards the perinseum, that of the other up

towards the pubic arch. The first of these is owing to the

fact, that the penis is attached on each side of the arch of the
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pubes by its crura, and by its triangular ligament to the

symphysis, from which it hangs downwards, carrying the

urethra with it. From the angle thus formed by the body

of the penis with the fore part of the pubes, the urethra has

to descend about an inch, to get to a level with the urethral

foramen in the perinaeal fascia ; and, finally, having passed

through the foramen, it inclines a little upwards behind the

symphysis. This latter curve is very trifling in the adult,

but is considerable in the young subject, owing to the position

of the bladder. When, preparatory to the introduction of a

catheter, the penis is drawn upwards on a line with the abdo-

men, the first or anterior curve no longer exists, and so the

canal presents but a single curve, corresponding with that of

the instrument.

500. Catheterism.— If the integument, superficial fascia, and

muscles, be removed from the penis and perinaeum, we can observe

what takes place on the introduction of a catheter. No impedi-

ment occurs during its passage through that part of the tube

which corresponds with the corpus spongiosum, for there it is

supported by the body of the penis, and is also quite straight.

But where it corresponds with the bulb, it is comparatively unsup-

ported, and also is slightly dilated at its lower surface. On ar-

riving close to the perinaeal fascia, should the point of the catheter

deviate to either side, or be elevated or depressed too much, it

will miss the foramen, carrying the urethra with it, and so the

latter will be pinched between the margin of the foramen and the

instrument. If, in such a position of the parts, force be used, or if

the catheter be depressed, with a view to make it correspond with

the curve of the urethra, the latter must be torn through, or con-

siderably injured. A catheter in its construction resembles an
angular lever, though not intended to act as such ; but it virtually

becomes such, if, after its progress is impeded, and it is thereby

rendered fixed, an effort be made to depress the handle, for then
the beak is made to move in the opposite direction, and will

readily tear through the urethra. The effect of drawing the penis

upwards may be exemplified in this way : when the catheter has
reached the bulb, (the urethra and perinaeal fascia being fully ex-

posed,) if it deviates to either side, the point will be observed to

catch on the margin of the foramen ; but if the urethra is drawn
upwards, the impediment will be removed by the widening of the
aperture in the foramen.
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It has been contended rather strenuously by some persons, that

the direction of the urethra becomes horizontal, and its canal

straight, when the penis is drawn directly forwards. It will, how-

ever, be found, that when the penis is so placed, the urethra has

to descend nearly an inch to reach the urethral foramen, after

which it turns somewhat upwards. Moreover, the part of the

urethra between the root of the penis and the neck of the bladder

will be found loose and relaxed, no matter with what degree of

force the penis be drawn forwards, for that will affect only the

part of the urethra which corresponds with the body of the organ,

as must be evident when the attachments of the latter to the bones,

by its suspensory ligament and crura, are considered. The tension

will, by these attachments, be confined to the spongy portion of

the canal, and cannot be propagated thence to the bulbous or

membranous. This constitutes the principal impediment in the

use of straight catheters.

501. Tour de Mailrc.—The empirical lithotomists were in the

habit, when introducing a catheter, of directing its curve down-

wards, and so passing it on until it reached the bulb, when they

rotated the handle of the instrument upwards, so as to turn its con-

cavity towards the pubic arch, at the same moment pushing it into

the bladder. This manoeuvre, which was termed "tourde maitre,"

formed part of a system of evolutions calculated to throw an air of

importance over their proceedings, at the same time that, by ren-

dering even the first step of the operation difficult, it contributed not

a little to secure to themselves the profits arising from its perform-

ance. If, after laying bare the urethra and the fascia, as above

directed, a catheter be passed down, with its concavity turned to-

wards the perinaeum, we shall find that, as the turn is being made,

the point of the instrument will describe an arch of a circle, carry-

ing the urethra with it round the margin of the urethral foramen.

Whilst this movement is made, if the urethra be kept perfectly

tense, no impediment will occur to the passage of the instrument

;

but it should be observed, that at that moment the attention of

the operator is divided between two objects, viz. the rotation of

the instrument, and the keeping of the urethra tense, so that it

usually happens that the latter is forgotten at the moment that it

should be most vigilantly attended to. On this account it is that

the manoeuvre is found so difficult of execution, as it requires a

consentaneous action of both hands, which can be attained only

by considerable practice. But it really does not facilitate the

introduction of the instrument in the slightest degree ; and if the
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motion of its point be carefully watched at the time that the turn

is being made, it will be difficult to come to any other conclusion

than this, that its tendency is injurious ;
for, to use a homely

phrase, it but gives the point of the instrument an opportunity of

going astray.

502. Different modes of operating— Historical sketch of.—Hav-

ing noticed the boundaries of the perinseum considered as a sur-

gical region, and having enumerated the different structures

included within it, as well as their mutual relations, we may now

observe that, narrow as this space is, there is scarcely a direction

possible to be conceived in which it has not been traversed by

incisions made to open a way through it into the bladder for the

extraction of calculi.

The operation of Celsus.—Taking these different modes of pro-

ceeding in their historical order, the first we find recorded is that

of Celsus. * The patient was placed in the lap of an assistant,

who was required to keep his legs bent so as to expose the peri-

naeum. If the patient was large, or very robust, two assistants

were strapped together by the thighs, and each held the leg next

to him, whilst the body was supported between them. The sur-

geon passed the index and middle fingers of his left hand into the

rectum, with a view to press against the stone and force it forwards

into the neck of the bladder, making it thereby prominent in the

perinaeum. This being done, he made a lunated incision about

midway between the margin of the anus and the bulb of the

urethra, the concavity of the curve looking down to the former, its

extremities being directed towards the ischia—"cornibus ad ischia

spectantibus." In this way he cut down upon the stone, and

sought to push it through the wound ; but if that did not succeed,

he used a hook to assist in its extraction. This mode of operation

was subsequently called " cutting on the gripe ;" and from the

fewness of the instruments required for its performance, it was

described as the apparatus minor, to distinguish it from another

in which several were employed. The parts divided in the incisions

were— the skin and superficial fascia, part of the fibres of the ac-

celerator muscles, and the transverse muscles ;
finally, the prostatic

part of the urethra, the lower half of which was thrown down in

the form of a flap. It is not at all unlikely that the urethra was

in many cases cut across, and severed altogether from the blad-

der. Heister says, that the stone was made prominent at the left

side of the perinaeum, and that an oblique incision was then made

* Lib. vii. cap. 26.
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down upon it. The line of incision marked in his plate cor-

responds exactly with that of the lateral operation as now per-

formed; so that he must have taken his delineation from the mode
of operation practised in his own time, and not from that described

by Celsus.

The operation of Romanus.—After the revival of letters, when
every dictum of Hippocrates passed for doctrine, a method of

operation was devised by one Johannes Romanus, founded on a

dogma of the father of physic, " that wounds of membranous parts

do not unite." Its description was subsequently given by one of

his disciples, named Marianus Sanctus, from which circumstance

it was afterwards called " sectio Mariana," but is better known as

the apparatus major, from the variety of instruments it required.

When the perinaeum was exposed, a grooved staff was introduced,

and an incision made with a razor along the middle line, extending

from beyond the bulb to within a finger's breadth of the margin of

the anus. A second incision laid open the bulbous part of the

canal, which concluded the cutting part, as all the rest was to be

done by dilatation ; for though the rules of art forbade the division

of membranous parts, they laid no injunction against their being

stretched. Hence the operation was of a mixed character, founded

partly on the necessity of resorting to incisions, and partly on the

equally imperative necessity of deferring to authority. When the

urethra was laid open, dilators were introduced, in order to distend

the canal sufficiently to admit the forceps ; but, as may be con-

cluded from a consideration of its structure and width, laceration

was the immediate result, and not simple dilatation. The after-

consequences may be readily inferred.

Operation of Frere Jacques.—At a subsequent period, a method

of operation was projected and carried into execution by a monk,

named Frere Jacques, who appears to have been altogether un-

acquainted with anatomy, and even otherwise illiterate, and yet

his plan must be admitted to have paved the way for the introduc-

tion of that which is now most generally employed. Having intro-

duced a common catheter (not grooved), he therewith caused the

bladder to be made prominent in the left side of the perinaeum

:

he, in the next place, inserted a long bistoury between the anus

and tuber ischii, but nearer the latter
;
and, directing it upwards

and forwards, he entered the bladder at its side, and cut through

the neck, "without injuring* any other part of the urethra."

When the operation was performed on the dead subject, it was

* Ileister, System of Surgery.
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found that " the integument having been divided for about two

fingers' breadth, the wound next passed between the accelerator

and erector muscles without injuring either, and had penetrated the

neck of the bladder, and part of its body, for about an inch."*

This was subsequently termed the lateral operation, both because

the incision was parallel with the side of the perinaeal space, and

also because it opened its way into the side of the bladder. This

plan was acted on, but modified and improved, by Ravius, or Raw,

in Holland, and by Cheselden in this country, both of whom used

a grooved staff.

Cheselden s operation.— Mr. Cheselden, in his first operations,

entered the bladder at the side, and then divided its neck, by

drawing the scalpel from within outwards, or towards the surface.

It must be very difficult to extract, without laceration, a stone of

any size through an incision placed so deeply, and corresponding

with the side, and not with the most depending point of the

bladder : for this reason, as well as from its having been followed

by sloughing of the cellular substance round the rectum, caused

by infiltrations of urine, this method was soon abandoned. An
objection of another sort may also be taken to it, derived from a

consideration of the direction in which the incision in the bladder

is made. The point of the scalpel is entered at a part compara-

tively unsupported and movable, and is thence directed towards

the neck, which, by means of its attachments, is held fixed,

—

a mode of proceeding which is contrary to an obvious principle in

the making of incisions. This Cheselden effectually remedied,

by entering his scalpel into the groove of the staff, where it lies

in the membranous part of the urethra, and passing it from before

backwards, so as to divide the prostate gland and neck of the bladder.

The operation, as devised by this eminent surgeon, and prac-

tised at the present day, may be performed as follows (attention

is here confined to the operative part exclusively, all other details

and preliminaries being foreign to our present purpose):—

A

grooved staff, corresponding in size with that of the urethra, is in

the first place introduced, and so placed that its concavity lies

close beneath the pubic arch, whilst its convexity is turned some-
what towards the left side of the perinaeum. The edge of the

scalpel is then laid on the skin, close to the left side of the raphe,

at about fourteen lines before the margin of the anus, and is thence
drawn downwards and outwards to the interval between the

margin of the anus and the left tuber ischii, inclining a little

* Heister, System of Surgery.
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nearer to the latter; this divides the skin and superficial fascia.

The second incision, commencing a quarter of an inch, or a little

more, according to the size of the bulb, below the upper end of

the first, is carried downwards in the same direction and extent,

and so divides the lower fibres of the accelerator muscle, the trans-

versa perinaei muscle and artery, with part of the levator ani and

deep perineal fascia. The staff should now be sought for at the

upper angle of the incision : if the bulb be large, it will be neces-

sary to press it aside with the index finger of the left hand. The

point of the scalpel being elevated, by depressing its handle, and

throwing the hand a little back, it is made to enter the groove of

the staff, its lodgement therein being ensured by moving it slightly

from side to side, and then is passed along the groove, so as to lay

open the membranous part of the urethra. When this has been

effected, the operator draws downwards to himself the handle of

the staff (its concavity being held securely beneath the pubic

arch), by which means its beak is made to move upwards and

backwards, and thereby removed from the rectum. Whilst this

is being done, the scalpel (previously lateralised, so that the direc-

tion of its edge shall correspond with that of the external incision,)

is made to slide along the groove, dividing in its passage the pro-

static part of the urethra and of the neck of the bladder. After

this has been completed, the scalpel is withdrawn a little, and car-

ried obliquely downwards in the direction of the first incision, so

as to divide any septa that may lie across the wound, which usually

consist of part of the fibres of the levator ani, and of the trans-

versa perinaei, if not severed in the second incision. The advan-

tage, or rather the necessity, of freely dividing the membranous

part of the urethra, previously to depressing the staff, has been put

in a very clear point of view by Mr. Colles :—" Ifyou have entered

your knife into the urethra high up in the perinaeum, and, while

the point of the knife is lodged there, should depress the staff,

and attempt the division of the prostate, you will have to make

it describe a portion of a circle at the same time that it is dividing

very resisting parts."

The operation of Celsus revived.—M. Chaussier in his lectures

frequently commented on the curve-lined incision through the

perinaeum indicated by Celsus, and appears to have sanctioned

this method of operating. Two of his pupils made it the subject

of their theses ; but it does not appear to have been reduced to

practice, or to have met with any general approval as to its prin-

ciple. Some years ago M. Dupuytren conceived it practicable to
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modify and improve the method of Celsus so as to render it safe

and easy of execution. The principal difficulty to be got over is

that of making the final incision through the prostate gland exactly

to correspond with the curved direction of the first and second in-

cisions through the skin, muscles, and fasciae. When this is at-

tempted with the scalpel or lithotome, two separate incisions must

be made, one along the left side, the other at the right, the staff

being inclined alternately each way so as to serve as a guide to

the cutting instrument. In making the second incision the opera-

tor is very liable to direct it so as to cut a narrow angular flap in

the prostate rather than the broad segment which is intended.

To avoid these inconveniences, M. Dupuytren performs the section

of the prostate with a double-bladed lithotome cache, so con-

structed that the blades by being curved in the direction of their

planes shall, when pressed out from their sheath, cut obliquely

outwards and downwards.

Dupuytreris operation (la taille mediane perineale ; sectio bila-

teralis).— The method of proceeding is as follows:— The patient

is placed in the usual position, and a grooved staff is introduced

into the bladder, which is entrusted to an assistant, who at the

same time holds up the scrotum. The operator renders the skin

of the perinaaum a little tense by pressing it down with the fingers

of his left hand placed at the anus, and then with a scalpel a

curved incision is made through the tegument, commencing at the

right side between the ischium and the anus, and terminating at

the corresponding point at the opposite side. The concavity of

the curve thus described looks downwards to the anus, and its

convexity upwards to the bulb of the urethra, its centre being

about five or six lines above the former point. A second incision

is made in the same direction and to the same extent through the

muscles and the deep fascia. In the next place the operator, with

the index finger of his left hand, feels for the curve of the staff in

the urethra at the top of the wound, and there he enters the point

of his scalpel. When secure of its position, he runs it in the

groove from before backwards, for four or five lines, so as to divide

the membranous part of the urethra. This being effected, the point

of the double lithotome is placed in the groove of the staff, its

concavity being turned up towards the pubic arch ; then the ope-

rator, taking hold of the handle of the staff, draws it down towards
him and passes the lithotome back into the bladder. The staff is

withdrawn, and the lithotome turned so that its concavity shall

look downwards. Its blades are expanded to the required extent,
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and the instrument drawn steadily outwards, its handle being at

the same time a little depressed, so that it is made to cut outwards

and downwards. In this way the prostate gland and the neck of

the bladder are divided at each side, and a lunated flap, composed
of the lower segment of these structures, is formed. This will

give sufficient space for the easy extraction of a calculus, unless

it be of unusually large size, or the pubic arch be very narrow.

This operation is termed " bilateral," not only because the first

incision extends into both sides of the perinatal space, but because

both sides of the prostate gland are incised by a double-cutting

instrument. In this method of proceeding no risk is incurred of

wounding the rectum, and the pudic arteries can only be endan-

gered by making the blades of the lithotome spread out to an ex-

tent altogether unnecessary.

The recto-vesical operation consists in laying open the bladder

in the middle line by cutting from below upwards, beginning in

the rectum, and so laying the two cavities into one. I mention it

merely because it has been practised by M. Sanson in Paris, and

M. Vacca Berlingieri in Pisa. It is not sanctioned by any surgeon

in this country, nor is it likely to meet with much approval, as it

contravenes one of the first principles of surgery, which prescribes

that we are not to wound any important parts which can be

avoided.

Lithotomy—its difficulties.—This brief historical notice shows us

at one view the various routes that have been chosen at different

times to reach the bladder through the perinaeum : narrow as the

space is, it is surrounded with parts on every side that must be

avoided. The rectum lies beneath the line of incision, the pudic

artery outside it, and the artery of the bulb above it ; and again,

whilst passing into the bladder, the incision must be so made as to

avoid the ejaculatory ducts. Notwithstanding these difficulties,

if the parts were unvarying in their relations, the execution of the

operation might be made comparatively easy, by performing it a

number of times on the dead subject. But, in addition to the

complexity of the lines of incision, and their close contiguity to

parts which should not by any means be wounded, there is another

source of difficulty which is seldom attended to, and which arises

from the fact, that the depth, as well as the dimensions of the

perinatal space, vary in different individuals far more than could

at first sight be supposed. It is usually said, that the space is

included within three lines, each three inches long, so that it is an

equilateral triangle ;
and, as the operation is now performed, the
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left lateral half of that triangle is alone interested. The extent of

the space here indicated is more than the average. Professor

Dupuytren measured the distance between the tuberosities of the

ischiain twenty-three subjects, taken indiscriminately from the dis-

secting rooms, and found that in some it was not more than two

inches, but in others was as much as three and a half. Again, by

placing one branch of a pelvimeter at the surface of the perinaeum,

and the other at the neck of the bladder, it was ascertained that

the distance between them, or, in other words, the depth of the

perinaeum, was in some instances only an inch and some lines, in

others four inches and a quarter.
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CHAPTER VI.

OF THE ARTERIES.

503. We here enter on the description of the arteries,

having already given their general anatomy, and an outline

of the vascular system, p. 64 et seq.

AORTA.

The aorta (ao^rjj, quasi cc^r^rj, scil. [AzyccXq, the great

artery, in contradistinction to r£>a%g;a a^r^/a, the rough

artery, or air-tube,) is the main trunk of a series of tubes

which convey red blood to the different organs of the body.

It commences at the left venrticle of the heart, with which it

is connected by the lining membrane on the inside, by the

serous pericardium externally, and by a cellulo-fibrous ring,

which extends from the indented border of its middle coat

(p. 71.) to the margin of the ventricle. From the ventricle

the vessel extends as far as the fourth lumbar vertebra,

where it divides into the common iliac arteries. But though

it remains an undivided trunk to the point just indicated,

different parts of it have received different names, from their

position and relations, as well as to facilitate their description.

Dissection.—In order to expose this vessel within the thorax,

after having dissected the pectoral muscles, cut through the inter-

costal spaces and ribs, from the first to the ninth, beginning at the

origin of the anterior scalenus, close to its inner border, and ending

at the middle of the ninth costal cartilage. Pass a scalpel inwards

at the bottom of the thorax, and detach its lower margin, consist-

ing of the costal cartilages and the ensiform cartilage, from the

diaphragm. These, together with the sternum, form a sort of

operculum, which covers in the thorax. When thus detached

below and at the sides, draw them upwards, and saw across the

first bone of the sternum immediately below the clavicular articu-

lations, by which means the relative position of the vessels at the

upper aperture of the thorax will be more accurately exhibited.
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Perhaps it may not be out of place to suggest, that, previously to

removing the sternum and cartilages as here directed, a satisfac-

tory view can be obtained of the internal mammary artery, by

cautiously dissecting away the intercostal muscles along the margin

of the sternum, and continuing their removal outwards as far as

the costal ends of the cartilages. When sawing across the ster-

num, near its upper border, care must be taken not to wound the

brachio cephalic veins, which lie close behind it. Some persons

remove the sternum altogether, by dividing the clavicular arti-

culations.

Examine the pericardium and pleura attentively, then open the

pericardium by two incisions, one from above downwards, the

other transverse, and evert the flaps. If these in any way incom-

mode you, cut them away, leaving merely a narrow band above,

where the membrane becomes adherent to the vessels. Having by

these means fully exposed the heart and its investment, observe its

position, relations, and direction (see Heart, dissection of) ; note the

arrangement of the large vessels at its base ;
then, higher up, see

how the veins converge and form the superior cava; observe the

relative position of these vessels with regard to the large arteries

which ascend to the head and upper extremities. The phrenic and

the vagus nerves can also be traced without difficulty.

In order to see the descending or straight part of the artery,

turn the left lung over to the right side, and fix it in that position

with hooks and a chain
;
you will see the vessel lying along the

spine, and, as it descends, gradually getting in front of the column.

Dissect off the pleura, which is reflected upon it, and you at once

expose it.

504. The aorta, the primary systemic artery, arises from
the upper part or base of the left ventricle of the heart,

where its margin is guarded by three semi-lunar valves,

which prevent the reflux of blood projected into the vessel.

At its origin it is not exactly cylindrical, for there are three

small bulgings externally, corresponding with as many dilata-

tions within, each lying external to one of the valves. These
dilatations are named smus minores, or sinus Morgagni. If

a probe be passed directly backwards from the upper border
of the fourth costal cartilage of the left side, at its junction
with the sternum, it will impinge on the junction of the vessel

with the ventricle ; and if pushed further back, it will touch
the fourth dorsal vertebra a little to the left of the median
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line. The aorta at its origin lies behind the pulmonary artery

which overlays it, and before the left aurieulo-ventricular

opening. Its course is at first upward, forwards, and to the

right side, until it gets on a level with the second costal

cartilage ; it then alters its direction, turning from right to

left, becoming transverse, at the same time inclining back-

wards, being on a level with the second dorsal vertebra : but

it soon makes another turn, and changes its direction so as to

incline inwards and downwards upon the left side of the third

dorsal vertebra, where the curved part of the artery (atcus

aorta) ceases.

Some persons restrict the term " arch" to the transverse

portion (crosse de Taorte). We, however, here apply it to

the whole space included between the base of the ventricle

and the lower border of the third dorsal vertebra ; and be-

tween these points it will be observed that the artery de-

scribes a curve, whose convexity is directed upwards, for-

wards, and to the right side, the concavity of course in the

opposite way. The terms " ascending" and " descending"

aorta are not in strictness applicable to the conformation of

the vessel in the human subject ; they were adopted by some

of the older anatomists, whose dissections were for the most

part confined to inferior animals, in many of which the vessel,

instead of forming a curve, divides into two trunks, one de-

scending to supply the posterior parts, the other ascending to

the head and anterior extremities. But in order to facilitate

the description of the arch, and to mark more precisely its

relations, it is convenient to consider it as divisible into three

portions, an ascending, transverse, and descending.

The ascending part of the arch has before it, for a short

way, the pulmonary artery, the right auricula also over-

lapping it ; but as it ascends and comes forward, it ap-

proaches the sternum, from which it is separated by the

pericardium and the cellular tissue lodged in the medias-

tinum. Posteriorly, it is supported by the right branch of

the pulmonary artery ; on its right, lies the descending vena

cava, on the left— the pulmonary artery. This part, from

two inches to two and a quarter in length, is enclosed within

the pericardium. The transverse part lies behind the sternum

(at the junction of its first and second pieces), from which it

2 H
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is separated, at least in part, by the left brachiocephalic

vein, which lies along its upper border, and overlaps it a

little,—before the trachea, and above the bifurcation of the

pulmonary artery, to which its concavity is connected by the

ductus arteriosus : finally, at its left extremity, where it turns

downwards, the vagus nerve crosses it in front, and the re-

current coils upwards and inwards behind it. The descend-

ing part of the arch, as it sinks backwards, recedes from

view, having before it the left bronchus and left pulmonary

artery, behind it the body of the third dorsal vertebra, to the

right the oesophagus and thoracic duct, and to the left the

pleura, which is reflected upon it. If the pulmonary artery

be cut across at its root and drawn upwards, it will be seen

that the curve of the aorta in a manner encloses the right

pulmonary artery, the left bronchus, the left auricula, the

ductus arteriosus, and the recurrent nerve.

Aorta— its branches.—The branches given off by the arch

of the aorta are five in number, viz. two to the heart, and

three which supply the upper extremities, with the head and

neck. The branches which go to the heart are called coronary

(a corona), from the manner in which they encircle the base

of the ventricles ; and cardiac (*J?£, xocchicc> the heart), from

their destination. They are named, the one right, the other

left, from their direction. The other branches are, the brachio-

cephalic or arteria innominata, which is distributed to the

right upper extremity, and the corresponding side of the

head and neck, the left carotid, and the left subclavian.

CORONARY ARTERIES.

505. Arteria coronaria dextra, about the size of a crow's

quill, is seen just close to the right border of the pulmonary

artery, being lodged in the groove which separates the right

ventricle from the corresponding auricle. It arises from the

aorta just above the free margin of the right semilunar valve,

and runs obliquely outwards and downwards to the right side,

lodged in the groove just mentioned. Having passed the right

border of the heart, it continues its course in the same way at

the posterior aspect of that organ, until it reaches the line

indicating the position of the septum ventriculorum, where
it divides into two branches; one, superior and transverse,
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runs a little way into the groove which separates the left

ventricle from the contiguous auricle, and anastomoses with

the left coronary artery; the other takes a different course,

assumes the longitudinal direction, running from above dow n-

wards along the posterior border of the septum, giving ra-

musculi on each side to the ventricles, and terminating to-

wards the apex of the heart by anastomosing with the descend-

ing anterior branch of the left coronary artery.

In its course, this vessel gives several small off-sets, some

of which pass upwards into the fleshy substance of the

auricle, others downwards upon the ventricle, one or two also,

near its origin, to the pulmonary artery. Opposite the right

or thin margin of the ventricle, a considerable branch runs

downwards towards the apex, sending at the same time rami-

fications to the anterior and posterior surfaces of the ventricle.

Finally, the terminal part of the artery, as it lies in the

groove between the left auricle and ventricle, gives small

branches to both.

506. a. Coronaria sinistra is smaller than the preceding,

but arises from the aorta higher up by a line or two. It is

seen at the left side of the pulmonary artery, between it and

the left auricula. At first its direction is downwards and a

little forwards, as if to reach the line which marks the septum

ventriculorum anteriorly, where it divides into two branches,

of which one, superior, very small, continues to pursue the

transverse direction, inclining outwards and to the left side

between the left ventricle and auricle, and, soon after arriving

at the posterior aspect of the heart, anastomoses with the

transverse terminal branch of the right coronary artery ; the

other, much larger, runs from above downwards along the

line of the septum, anteriorly, towards the apex, and anasto-

moses with the long descending branch of the right coronary

artery.

This artery, near its origin, gives off some small branches

to the pulmonary artery, the aorta, and auricula. As it passes

along the groove, several others are distributed to the left

ventricle and auricle, and its long descending branch freely

supplies both ventricles as it lies between them, and sends

some branches also deeply into the septum.

2 H 2
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BRACHIOCEPHALIC ARTERY.

507. a. Brachio-cephalica (innominata) is a short trunk,

which divides so as to supply the right upper extremity and

the corresponding side of the head and neck ; hence its name.

There is no sufficient reason for continuing to call it the

" unnamed" artery, when, so far from being unnameable, it

has received a very appropriate name. Its diameter is greater

than that of either of the vessels which arise from the arch

of the aorta; its origin is at the junction of the ascending

with the transverse parts of the arch, from which point it

passes obliquely upwards, and to the right side, until it

reaches the sternoclavicular articulation, where it divides

into the right subclavian and right carotid arteries. Its

length is generally from an inch to an inch and a quarter ;

but in some cases it is a little longer, and ascends higher into

the neck ; its point of bifurcation may be transfixed by a

probe passed backwards through the cellular interval between

the sternal and clavicular portions of the sterno-mastoid

muscle. This artery lies behind the first bone of the sternum,

from which it is separated above by the sterno-hycid and

sterno-thyroid muscles, and below by the left brachio-cephalic

vein, which crosses it. It rests on the trachea, over which it

passes obliquely ; to its right side is the right brachio-cephalic

vein, and to the left the thymus gland, or the cellular tissue,

into which it degenerates. No branches arise from this vessel

in their ordinary or regular distribution ; whenever any are

seen to issue from it, they are found to be some which ordi-

narily come from other sources, for instance, the left carotid,

or the thymic or inferior thyroid.

508. The left carotid artery arises from the arch of the

aorta close by the brachio-cephalic ; as it ascends to gain the

top of the thorax, it inclines outwards, resting on the trachea,

and covered by the first bone of the sternum (the left brachio-

cephalic vein, with the sterno-hyoid and thyroid muscles
interposing) ; opposite the left sterno-clavicular articulation

it appears in the neck. The left subclavian artery is the

third vessel which regularly comes from the aortic arch ; it

ascends almost vertically from the most depending part of
the arch, and therefore lies very deep, being covered by the



VARIETIES.

left lung and pleura until it gets on a level with the first rib,

where it inclines outwards. These vessels are for the present

merely alluded to; their detailed description shall be resumed

after we have noticed the varieties and anomalies of the arch

and its branches, and pointed out the general law of organi-

sation by which their occurrence admits of explanation.

Varieties.—The direction and relations of the aorta, and the

arrangement of its primary branches, are usually found in the

human subject to be conformable with what has been here stated.

It may therefore be taken as the type or normal condition of these

vessels, so that any other which may occur in particular instances

is considered a variety. We are not, however, to regard such

deviations as total departures from the laws of organisation ; many
of them are obviously but repetitions of the ordinary arrangement

in some of the lower animals,* whilst others are referable to a

union of parts generally separate, or a division of such as are

usually joined. The modes of internal organisation in the different

classes of animals are exceedingly various,— so are the vital phe-

nomena which they manifest. When investigating these pheno-

mena, we must not confine our attention exclusively to any parti-

cular class of beings, or to any one mode of existence ; we must

review the different modifications which they present in the

animal series ; for the human body itself is but a particular instance

of living form and vital manifestation.

In many of the mammalia the aorta has the same general con-

formation as in man. It is so in monkeys and carnivora; but in

the ruminantia and solid-hoofed animals, and in some pachyder-

mata, as the hog, peccari, and rhinoceros, it divides,f near its

origin, into two trunks, one of which passes forwards, and gives off

the carotids and subclavians, whilst the other turns backwards, and

so becomes the descending aorta. On this has been founded the

division of the vessel adopted by the earlier anatomists into ascend-

ing and descending, for their dissections were confined to inferior

animals. The aorta of the human subject presented a conforma-

tion precisely similar to this in a case cited by Meckel. The

* See Otto's Compendium of Pathological Anatomy, translated by J. F. South
;

Meckel, Manuel d'Anatomie generate et descripthe, par Jourdan, torn. ii. p. 318,

et seq. ; Tiedemann Tab. Arteriarum ; or the same work reduced to the quarto size,

and published in fasciculi by Dr. Knox ; An Account of the Varieties in the Arterial

System of the Human Body, by P. H. Green, M. B.

t See Tiedemann's plate, or Fasciculus II. fig. 3, of Knox's edition of that

work.
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vessel did not form an arch ;
for, soon after its origin, it divided

into two trunks, of which one ascended and gave off the subclavian

and carotid arteries, whilst the other inclined backwards, and

assumed the position and relations of the descending aorta.

In birds, the aorta, near its origin, divides into three large ves-

sels, of which one, lying to the right side, inclines backwards, and

becomes the posterior or descending aorta, and is placed to the

right of the oesophagus ; the two other arteries are the subclavians ;

and from them arise the carotids. A case is cited by Meckel

from Fiorati, which conformed to this rule—the aorta turned sud-

denly downwards, and ran along the right side of the spinal column

to the bottom of the thorax. Mr. Abernethy has related a case

nearly analogous to this ; the aorta curved back over the right

bronchus, but as it descended it assumed its ordinary position with

regard to the spine, having inclined to the left, behind the oesopha-

gus and left bronchus.

These two varying degrees of inclination to the right side may

be considered as so many transition links between the natural con-

formation ofthe vessel and that extreme change in its position which

is termed the lateral inversion, and which can occur only in cases

of inversion or transposition of all the viscera. In a subject some

time since brought to the University, and which is now preserved

in the museum, the axis and apex of the heart were found inclined

to the right side, the three-lobed lung lay to the left, so did the

large lobe of the liver with the gall-bladder. The spleen, with the

large extremity of the stomach, was lodged in the right hypochon-

drium, the valvula coli lay in the left iliac fossa, and the sigmoid

flexure in the right; the aorta ran upon the right side of the spine,

the cava being to the left. This individual was well known during

his life. A case, in every particular similar to this, was found

rather accidentally in the dissecting room of the College of Sur-

geons in Dublin, by the late Mr. Shekleton, by whom it was pre-

pared, and put up in the museum of the college.

In the tortoise, the systemic artery, after arising from the

heart as a single trunk, soon divides into two large vessels, which
at first ascend diverging, and then turn inwards and backwards so

as to converge and form the descending aorta.* In the body of a
robust man, Malacarne found the aorta similarly disposed. At its

origin were five semi-lunar valves ; the division took place soon
after

; and when the two vessels united (after having left an oval
interval between them) they formed the thoracic aorta. Tiede-

* Tietlemann, plate iv. fig. 6, 7.
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maim lias copied Malaearne's drawing. There is another nearly

similar case reported by Hummel; the aorta divided in the same
way, and united again, so as to form a ring or ellipsis, which

included the trachea and oesophagus.

The arteries which arise from the aorta occasionally vary from

the normal standard, Meckel says about once in eight cases. We
have not, however, as yet collected sufficient data to warrant any

rigorous inference on this point.

The coronary arteries have been observed in a few instances to

commence by a common trunk, from which they diverged and

proceeded to their usual destinations. Camper found the vessels

so disposed in an elephant, and Cuvier considered it to be their

normal state in that animal. We may take this as the result of a

particular dissection, and refrain from saying anything positive

upon it, until some other examinations shall have been recorded.

The existence of three coronary arteries is not a very rare occur-

rence, the third being small, and arising close by one of the

others. Meckel, in one instance, observed four, the supernume-

rary vessels appearing like early divisions of the regular ones.

The primary trunks which issue from the transverse part of the

arch may deviate from the normal standard in their arrangement

and conformation, even though there be no more than three, or

they may be more or fewer in number ; and many of these devia-

tions will be found to correspond with fixed modes of distribution

in inferior animals. So far as observation has as yet gone in these

inquiries, the number has been found more frequently increased

than diminished.

Varieties with three primary trunks.— In the elephant three

trunks arise from the aorta, the subclavian arteries being placed

to the right and left, whilst between them stands a single vessel

which soon bifurcates into the two carotids. A corresponding con-

formation occurs, but very rarely, in the human subject. Tiede-

mann delineates one,* taken from the body of a person over

twenty years of age.

The brachio-cephalic artery has been seen to arise, in some

instances, from the left side of the arch. But. the aorta, in the

case delineated by Tiedemann, appears to have presented that

deviation above noticed, in which it inclined suddenly backwards

and to the right side, so that the position of its primary trunks

became in a manner transposed, the innominata being turned

towards the left side.

* Hate iii. fig. 2.
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The brachio cephalic, after giving off botb carotids close to its

origin, has been seen to continue its course as tbe right subclavian

artery, whilst the left vertebral occupied the second place and the

left subclavian the third, as they arose from the arch.

The right subclavian artery has arisen from the most depending

part of the arch, and thence passed across to the right side, behind

the trachea and oesophagus, so as to assume its usual position. I

met with an instance of this variety some years ago, but, if I

recollect rightly, the vessel lay between the trachea and cesopha-

gus. Mr. Harrison* cites " the case of a woman in whose throat

a small bone had stopped, and, having perforated the oesophagus,

wounded the vessel, which took the course here indicated."

When the left carotidf is a branch of the brachio-cephalic, it

necessarily lies across the trachea in the neck. If in such a case

tracheotomy were to be performed, and the operator were not

aware of the possibility, however remote it may be, of such a

variety existing, the most destructive consequences might follow.

Varieties with four primary vessels.— Of this there are various

modes. The two subclavian and carotid arteries may stand in

a row, issuing from the top of the arch, the two former being at

the sides, and the latter in the middle. But in one case the sub-

clavians stood second and fourth, the carotids first and third. Or,

the right subclavian may arise from the front of the arch, near its

termination, and then pass across the carotids to the right side.

Again, the supernumerary vessel may be one of the vertebral

arteries, or the inferior thyroid, which ascends from the arch be-

tween the brachio-cephalic and the left carotid, lying on the tra-

chea, and therefore exactly in the line of incision in tracheotomy.

Varieties with Jive primary vessels.—In addition to the carotid

and subclavian arteries placed separately, the left vertebral and

inferior thyroid may arise also from the arch by a common trunk,

or one of the last-named vessels separately. The three primary

vessels may exist in their usual position, both vertebrals being

added as branches of the arch ; or the additional vessels may be

the internal mammary of the right side with the inferior thyroid.

Tiedemann delineates X the variety with six primary vessels.

Both carotids and subclavians come off separatel}', the vertebrals

being interposed at each side between the subclavian and carotid.

Varieties with two primary trunks.—In the chiroptera two short

vessels (innominatae) arise from the arch, and bifurcate into the

* Surgical Anatomy of the Arteries, vol. i. p. 13.

r Plate ti. fig. 2. * Plate iv. fig. v. op. cit.
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subclavian and carotid arteries of each side. This, according to

Cuvier, is the case in the porpoise. Tiedemann observes that it

generally occurs in animals with short necks. A similar conforma-

tion has been observed twice by Malacarne in the human subject.

Tiedemann refers* to another case which he saw in the museum
in Berlin.

The two trunks may be+ the brachio-cephalic, placed as usual

(but giving off the left carotid), and the left subclavian. Meckel

states that he saw this distribution twelve times. It is the normal

conformation in very many animals — in several of the quadru-

mana, of the glires, in the lion, hyaena, bear.

COMMON CAROTID ARTERY.

509. A. Carotis communis vel primitiva.—The two carotids,

whilst in the neck, are, as nearly as may be, similar in their

course, size, and relations ; but they differ in their length

and mode of origin. The vessel on the right side commences

opposite the sterno-clavicular articulation, being the point at

which the brachio-cephalic divides into the carotid and sub-

clavian arteries, whilst that of the left arises from the arch of

the aorta, and is necessarily longer, and at first more deeply

seated. That portion of the left carotid which intervenes

between the arch of the aorta and the sterno-clavicular arti-

culation, is covered by the upper part of the sternum by the

muscles arising from its posterior aspect, and is crossed by

the brachio-cephalic vein of the left side ; posteriorly, it cor-

responds to the trachea, to the oesophagus (which, in this

situation, deviates to the left side), and the thoracic duct.

The description of the cervical portion of one artery will

suffice for both.

The common carotid artery ascends obliquely upwards

and outwards, its direction coinciding with that of a line

drawn from the sterno-clavicular articulation to midway

between the angle of the jaw and the mastoid process. Op-

posite the upper border of the thyroid cartilage, the vessel

divides into two great branches, of which one is distributed

by its ramifications to the cranium and face, the other to the

brain and the eye ; hence, from their destination, they are

named the external and internal carotid arteries. The corn-

Plate ii. fig. 2. t Plate ii. fig. 5.
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mon carotid artery is covered below by the skin and fascia,

also by the sterno-mastoid, sterno-hyoid, and sterno-thyroid

muscles, and crossed by the omo-hyoideus opposite the upper

rings of the trachea, or the lower border of the cricoid carti-

lage. But from this point to its bifurcation the vessel is

covered only by the skin, platisma, and fascia, owing to the

fact that the sterno-mastoid and omo-hyoideus, by diverging

to their respective destinations, cease to cover it, and so leave

it comparatively superficial. It has behind it the vertebral

column, from which, however, it is separated by the longus

colli and rectus anticus muscles, and inferiorly by the recur-

rent laryngeal nerve and inferior thyroid artery. The inner

side of the vessel is in close relation below with the trachea,

higher up with the thyroid gland (which often overlaps it),

the larynx, and pharynx ; along its external side are placed

the internal jugular vein and the vagus nerve, the latter being

behind and between both vessels. The artery will be found

enclosed in a sheath, composed of condensed cellular mem-
brane, which forms an investment common to it, the internal

jugular vein, and the nervus vagus. The descendens noni

nerve usually rests on the fore part of the sheath; but in some

instances part of the arch of anastomosis formed by this

nerve will be found within the sheath, lying between the

artery and vein. The sympathetic nerve lies between the

sheath and the rectus anticus muscle.

510. If the subject be turned on its back, the two carotids

will be seen separated, at the root of the neck, only by the

interval between the sterno-clavicular articulations, but as

they ascend they diverge, still they do not pass backwards, as

may at first sight be supposed from viewing the parts in this

position ; their greater apparent depth at the upper than at

the lower part of the neck, is caused by the projection for-

wards of the larynx and os hyoides, which often protect them
in attempted suicide. They send off no branches, and there-

fore retain their size undiminished as far as the upper border
of the thyroid cartilage, where each divides into the external

and internal carotid arteries.
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EXTERNAL CAROTID ARTERY.

511. a. Carat is externa, smaller than the other in infancy,

hut of equal size in adult age, extends, from the point of

division above indicated, to the neck of the condyle of the

jaw, or a little lower, where it divides into the temporal and

internal maxillary arteries. At first it lies before and to the

inner side of the internal carotid, but soon crosses it, inclin-

ing backwards, after which it curves somewhat as it ascends

to its point of division. For a quarter of an inch after its

origin it is covered only by the skin, platisma, and fascia; it

is then crossed by the stylo-hyoid and digastric muscles, also

by the lingual nerve, and finally becomes embedded in the

parotid gland. The stylo-glossus and stylo-pharyngeus mus-

cles, with the glosso-pharyngeal nerve, run between it and

the internal carotid artery, and support it, at least partially,

until it reaches the gland, in the substance of which the

artery is crossed by the portio dura, which is placed super-

ficially to it. It gives off eight branches, including the pair

into which it ultimately divides, which may be arranged into

sets as follows :—1. The anterior branches, consisting of the

superior thyroid, the lingual, and the facial. 2. The poste-

rior set, viz. the occipital and posterior auris. 3. The
internal, being the pharyngea ascendens. 4. The terminal

ones, which are the temporal and internal maxillary.

THYROID ARTERY.

512. a. Thyroidea superior, vel descendens, is given off

close to the commencement of the external carotid, imme-

diately below the cornu of the os hyoides, and inclines down-

wards and inwards, somewhat in a serpentine manner, to the

upper border of the thyroid cartilage. It then descends a

little to reach the thyroid gland, and divides into three

branches, one of which runs transversely to anastomose with

the corresponding vessel of the opposite side, whilst the others

ramify freely in the substance of the gland, and communicate

with the ascending thyroid branch of the subclavian artery.

The vessel is at first covered only by the platisma and fascia.

Previously to its division into the proper thyroid, or terminal

branches here noticed, it gives off the following:
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Ramus hyoideus—* branch, which passes just below or upon

the os hyoitles, and forms an arch with its fellow of the opposite

side, sending at the same time ramusculi to the adjacent muscles

and integuments.

r. Descendens superficialis passes down, and divides into several

ramusculi, which supply the thyroid muscles, the sterno-mastoid,

the platisma, and integument.

r. Laryngealis inclines inwards with the superior nerve of the

same name, and in most instances pierces the thyro-hyoid mem-

brane, but in some it passes through a foramen in the thyroid car-

tilage. In either case, on reaching the inside of the larynx, it

divides into ramusculi, which take different directions for the sup-

ply of the small muscles and lining membrane of the organ.

LINGUAL ARTERY.

513. a. Lingualis inclines forwards and inwards to the

upper margin of the cornu of the os hyoides, where it passes

between the hyo-glossus and the middle constrictor of the

pharynx. So far the direction of the vessel is horizontal, but

it soon ascends almost perpendicularly, being covered by the

digastric, mylo-hyoid, and genio-hyoid muscles; and finally

changes its course, to run directly forwards beneath the tongue,

where it assumes the name of ranine artery. Its branches are

the following

:

Ramus hyoideus takes the direction of the os hyoides, running

on its upper border, and forming an arch by anastomosis with the

corresponding vessel of the opposite side ; it gives ramusculi to

the contiguous muscles and the tegument.

r. Dorsales lingua.—One or two branches arise where the artery

is deeply seated, and incline backwards and upwards, covered by

the hyo-glossus muscle. These are called the " dorsal" branches,

from their destination, for they supply the substance and upper

part of the tongue, ramifying as far back as its root. At the an-

terior border of the hyo-glossus the lingual artery may be said to

divide into the ranine and sublingual arteries.

r. Raninus, in direction, is its proper continuation ; it proceeds

forwards beneath the lingualis muscle, and close to the outside of

the genio-hyo-glossus ; and, finally, near the tip of the tongue,

forms an arch, by anastomosing with the corresponding artery of

the opposite side. The ranine arteries of opposite sides are placed

at each side of the fraenum lingua:, under cover only of the mucous
membrane.
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r. Sublingualis passes between the mylo-hyoid muscle and the
sublingual gland, giving branches to both ; one also reaches the
chin, where it ramifies in small ramusculi. In its course it sup-
plies the sublingual gland, as well as the muscles passing from the
chin and jaw to the tongue; its size varies in different instances,

so does its origin, for it often comes from the submental branch of
the facial.

FACIAL ARTERY.

514. a. Facialis (labialis ; maxillaris externa) extends

from the carotid artery, along the side of the face, towards

the root of the nose. It is usually the largest of the anterior

branches, and arises higher up than the lingual. It ascends

in rather a winding course, so as to get deeply under cover of

the jaw-bone, and then inclines down, running in a groove in

the upper surface of the submaxillary gland, as far as the

margin of the jaw, over which it turns, to reach the side of

the face. In its ascent, the artery is concealed by the pla-

tisma, the tendon of the digastricus, and the stylo-hyoideus

;

but where it rests on the external surface of the jaw-bone, it

is covered only by the integument and platisma, lying close to

the anterior border of the masseter, where its pulsation can

readily be felt. The artery thence ascends, inclining towards

the angle of the mouth ; it rests on the buccinator muscle, and

is crossed by the zygomatici. And, finally, becoming much
diminished in size by having given off several branches, it

ascends under the name of ramus atigularis by the side of the

nose, covered by the common elevator muscle, and terminates

at the angle of the eye by two or three very small ramusculi,

which anastomose with the nasal branches of the ophthalmic

artery.

Its branches are numerous, and may conveniently be di-

vided into two sets, the first consisting of those given off be-

fore the vessel reaches the jaw, being usually three or four,

the second of those distributed to the face, varying from five

to six, as follows

:

Ramus palatinus inferior ascends between the stylo-glossus and

stylo-pharyngeus, reaching the pharynx close by the border of the

internal pterygoid muscle. After having given small twigs to the

tonsil, the styloid muscles, and Eustachian tube, it divides near
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the side of the levator palati into two ramusculi, of which one fol-

lows the course of the circumflexus palati muscle, and ramifies in

the soft palate and its glands, whilst the other passes to the tonsil,

supplying it, and anastomosing with the following branch.

r. Tonsillaris ascends by the stylo-glossus to the side of the

pharynx, and terminates by dividing into several ramusculi, which

are distributed to the tonsil and side of the tongue.

r. Glandulares, a fasciculus of small branches, passes into the

substance of the submaxillary gland, whilst the artery is in con-

tact with it; some of these are prolonged to the side of the

tongue.

r. Submentalis departs from the artery near its turn round the

jaw, and runs forwards between the mylo-hyoideus and digastricus,

close to the margin of the bone. At the symphysis of the chin it

divides (after having previously given offsets to the submaxillary

gland and muscles) into two branches, one of which, more super-

ficial than the other, passes between the depressor labii inferioris,

and the skin supplying both, whilst the other lies between this

muscle and the bone, sending twigs to the substance of the lip,

and communicating with the following branch. The submental

artery will sometimes be found of considerable size, and then it

gives off the sublingual.

r. Labialis inferior, vel superjicialis, inclines inwards, sending

ramusculi to the muscles of the lower lip, and anastomosing with

the r. coronarius inferior, with the submental, and the termina-

tion of the dental artery.

r. Coronarius labii inferioris arises near the angle of the mouth,

and takes a transverse and tortuous course upon the mucous mem-
brane, covered by the muscles of the lip, at the middle of which

it inosculates with the corresponding artery of the opposite side.

Some of its ramusculi pass upwards into the orbicular and depres-

sor muscles, others downwards to the chin, communicating with

the branches that ramify there.

r. Coronarius labii superioris is larger and more tortuous than

the preceding, above which it arises, taking a similar course as it

proceeds inwards, across the upper lip. It passes under cover of

the zygomaticus and orbicularis, and forms an arch by inosculation

with the corresponding artery of the opposite side. In addition

to several small twigs to the muscles of the lip, it gives two or

three to the nose. One of these (r. nasalis septi) proceeds along
the septum to the extremity of the nose ; the other (r. nasalis la-

teralis) ramifies on the side of the nose, and forms a minute net-
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work on its ala, to which the nasal branch of the ophthalmic ar-

tery also contributes.

The facial artery is the chief medium of communication

between the superficial and deep branches of the external

carotid, by means of its anastomosis with the infra-orbital,

dental, and nasal branches. Also between the external and in-

ternal carotids, by its anastomosis with the ophthalmic artery.

ASCENDING PHARYNGEAL ARTERY.

515. a. Pharyngea ascendens lies deeply and concealed

from view until some of the branches of the carotid artery

and the stylo-pharyngeus muscle are drawn aside. It arises

near the lingual artery, or even from the bifurcation of the

common carotid, and is the smallest of the branches of the

external carotid. It rests on the rectus capitis anticus, close

to the surface of the pharynx, and is directed up as if to-

wards the foramen lacerum posterius. Its branches are ne-

cessarily small— they are mere ramusculi. We may, how-

ever, from a consideration of their destination, divide them

into three sets.

Pharyngeal branches.— These pass inwards to the pharynx.

One or two small and variable branches ramify in the middle

and inferior constrictors. Higher up than these is a larger and

more regular branch, which runs upon the upper constrictor, and

sends delicate ramifications to the Eustachian tube, the soft palate,

and the tonsil.

The external branches consist of some small and irregular twigs,

which are given to the first cervical ganglion, to some of the cere-

bral nerves as they issue from the skull, and to the conglobate

glands of the neck.

Meningeal branches.—The terminating branches are those which

pass through the holes at the base of the skull ; one or two of

them accompany the internal jugular vein through the foramen

lacerum posterius, and ramify in the dura mater. Another passes

through the foramen lacerum medium basis cranii, and is similarly

disposed of.

OCCIPITAL ARTERY.

516. a. Occipitalis runs a long and tortuous course deeply

at the upper part of the neck and base of the skull; and finally
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arches up towards the vertex, ramifying beneath the pericra-

nium. This vessel passes backwards, from the external

carotid, opposite either to the lingual or facial artery, and

takes the direction of the posterior belly of the digastricus,

to reach the interval between the atlas and mastoid process,

where it runs in a groove behind the latter. In this course

it crosses the internal carotid artery, the vagus nerve, and

jugular vein; the lingual nerve will be observed to hook

round it ; it is covered in the first place by the sterno-mastoid

muscle; then it passes under the trachelo-mastoid, the sple-

nius, and frequently the complexus, and is separated from

the occipital bone by the fibres of the obliquus and rectus

superior. The artery then changes its direction, and runs

upwards, piercing the cranial attachment of the splenius and

trapezius, and mounts beneath the integument, freely distri-

buting branches. In its course the following branches are

given off:

r. Musculares.—Small twigs to the digastricus and stylo-hyoideus,

and some of a larger size to the sterno-mastoideus.

r. Auricularis.— An auricular branch to the back part of the

concha of the ear, and two or three to the splenius and trachelo-

mastoid.

Ramus princeps cervicis is of variable size, being in some cases

a small branch, and sometimes nearly as large as the continuation

of the artery itself. When this is the case, it descends beneath

the complexus, towards the lower part of the neck, and anasto-

moses freely with the r. cervicalis profundus of the subclavian

artery. Some branches of this vessel pass outwards to the trans-

verse processes of the vertebrae, communicating with the r. cer-

vicalis ascendens and the external ramifications of the vertebral

artery.

r. Meningeus runs up with the internal jugular vein, enters the

skull through the foramen laceruni posterius, and ramifies in the

dura mater investing the cerebellum.

The superficial or cranial branches of the occipital artery pursue
rather a tortuous course, and as they proceed forwards on the

skull separate into three divisions, which ramify upon it ; these

communicate with the branches of the corresponding artery of the

opposite side on the one hand, with those of the posterior auris on
the other, and with the temporal artery in front. Some of these
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are given to the fleshy fibres of the occipitalis muscle, others to

the skin, and one (r. mastoidetts) enters the mastoid foramen, and

ramifies in the dura mater.

POSTERIOR AURICULAR ARTERY.

517. a. Auricularis posterior is a small vessel, which arises

sometimes from the occipital artery, but in most instances

from the carotid, a little higher up than the latter. It ascends,

under cover of the parotid gland, in the direction of the fold

or angle formed by the cartilage of the ear with the side of

the head, and finally, after having passed above the mastoid

portion of the temporal bone, it divides into two sets of ramus-

culi, of which one inclines forwards to anastomose with the

ramifications of the temporal artery, the other backwards to

communicate with the occipital. In its course the following

branches are given off

:

Some small twigs to the parotid gland and digastricus.

r. Stylo-mastoideus enters the foramen of that name, and, on

reaching the tympanum, divides into delicate ramusculi, which

pass, some to the mastoid cells, others to the labyrinth. One
branch will constantly be found, in young subjects, to form, by

uniting with a twig that enters the fissura Glasseri, a sort of coro-

nary artery round the osseous ring of the meatus auditorius, from

which delicate offsets pass inwards, upon the membrana tympani.

This sometimes arises from the occipital artery.

One or two branches ramify on the posterior surface of the concha.

Opposite the neck of the condyle of the lower jaw, the

external carotid artery divides into two terminating branches,

one being superficial, the other deeply seated.

TEMPORAL ARTERY.

518. a. Temporalis is at first embedded in the substance of

the parotid gland, where it lies in the interval between the

tube of the ear and the condyle of the lower jaw. It soon

turns forwards to reach the cutaneous surface of the zygoma,

on which it may be readily compressed, being merely covered

by the integument, the prolonged part of the cervical fascia,

and the thin tendon of the attrahens aurem muscle. Con-

tinuing to ascend, the artery lies beneath the skin, supported

by the temporal muscle and its fascia, and divides into two

sets of arching branches, which ramify beneath the integu-

ment. In its course it gives off

:

2 I
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Some small twigs to the parotid gland.

One or two to the masseter muscle (masseterici).

Ramus transversals faciei arises whilst the artery is deeply

seated, and inclines upwards and forwards through the substance

of the parotid gland, so as to get between its duct and the zygoma,

resting on the masseter muscle, and accompanied by one or two

transverse branches of the facial nerve. It sometimes gives off

some masseteric branches, and divides into three or four ramus-

culi, which are distributed to the side of the face, anastomosing

with the infra-orbital and facial arteries.

r. Temporalis medius vel profundior dips beneath the temporal

fascia, and inclines forwards between it and the muscle of the same

name, sending branches into the latter, which communicate with

the deep temporal branches, whilst others extend to the external

angle of the orbit, where they meet some ramifications of the ramus

lachrymalis. Soon after its origin, this vessel usually gives some

twigs to the meatus externus of the ear (r. auriculares anteriores).

r. Temporalis anterior inclines forwards as it ascends, and rami-

fies extensively over the forehead, supplying the orbicularis and

occipito-frontalis muscles, and communicating with the frontal

branches of the ophthalmic artery.

r. Temporalis posterior, vel occipitalis, inclines back on the side

of the head, and seems to be the continuation of the original ves-

sel ; its branches ramify freely, both upwards to the vertex, where

they communicate with those of the corresponding vessel of the

opposite side, and backwards, to meet those of the occipital artery.

INTERNAL MAXILLARY ARTERY.

519- a. Maxillaris interna is larger than the temporal, and

follows a serpentine and complex course from its commence-

ment to its termination, changing its direction several times.

On leaving the external carotid it inclines downwards and

inwards, so as to get under cover of the ramus of the jaw,

and, in the next place, proceeds inwards, between the two

pterygoid muscles. Opposite the pterygoid process it ascends

perpendicularly, passing between the two heads of the ptery-

goideus externus, and thus reaches the spheno-maxillary fossa,

where it makes its final turn, forwards and inwards becom-
ing horizontal. Having assumed this direction, the artery,

considerably diminished in size by having given ofF many
branches, passes directly forwards beneath the orbit lodged
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in the infra-orbital canal, and finally emerges on the face,

where it terminates by several small ramusculi. It will thus

be observed, that the artery in its course is successively in

relation with the ramus of the jaw, the pterygoid muscles,

the spheno-maxillary fossa, and the floor of the orbit. As at

each of these stages of its progress it gives off branches, we

may divide them into four sets, corresponding with the points

above referred to.

520. 1. Branches of the internal maxillary artery given off

near the ramus of the jaw :

Ramus tgw])cnuc>is passes deeply behind the articulation of the

lower jaw, and enters the fissura Glasseri, supplying the laxator

tympani, and ramifying in the cavity of that name, as well as on

its membrane.

r.Meningeus parvus sometimes arises from the succeeding branch,

or from one of those given to the pterygoid muscles. It ascends

between the pterygoid plate and the circumflexus palati, and enters

the skull through the foramen ovale, to supply the dura mater.

r. Meningeus medius, vel magnus, is by far the largest of the

branches given to the dura mater. It passes directly upwards to

the foramen spinale in the sphenoid bone, which transmits it to the

interior of the skull, where it will be observed to run in a groove

marked on the great wing of the sphenoid bone, the squamous part

of the temporal, and the inferior angle of the parietal. From the

last point it branches out, its ramifications corresponding with the

arborescent lines traced on the cranial bones, but intimately con-

nected with the dura mater ; so that if the latter be detached

from the skull, the artery and its branches will be carried with it.

r. Maxillaris inferior, vel dentalis, enters the dental canal, ac-

companied by the nerve of the same name, and runs from behind

forwards to the foramen mentale, through which it escapes on the

face. In its course, the vessel lies beneath the roots of the teeth,

and gives off at intervals small twigs, which ascend and enter the

minute apertures in their points, and finally ramify in the pulp of

each tooth. Near the foramen mentale a branch passes forwards

beneath the incisor teeth, which it supplies, and inosculates, at the

symphysis of the chin, with a corresponding artery from the oppo-

site side. Its terminal branches on the face anastomose with the

coronary and submental arteries.

521. 2. Branches given off whilst the artery is between

the pterygoid muscles :

2 I 2
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r. Temporales profundi are two or three branches which ascend

between the temporal muscle and the cranial bones, along which

they ramify, freely supplying that muscle.

r. Pterygoidei : some small and short ramusculi pass to the

pterygoid muscles, which they supply.

r. Massetericus is a small but regular branch which passes from

within outwards through the sigmoid notch in the lower jaw, and

is distributed to the masseter muscle.

522. 3. The branches given by the internal maxillary

artery whilst opposite the pterygo- maxillary fissure :

r. Buccalis passes obliquely forwards upon the buccinator mus-

cle, to which, and to the other muscles of the cheek, it distributes

twigs, and anastomoses with the facial artery.

r. Alveolaris vel dentalis superior turns forwards on the border of

the superior maxillary bone, and gives off several small twigs,

some of which pierce the bone, and reach the antrum maxillare,

where they ramify freely, whilst others penetrate to the alveoli by

similar foramina, and enter the roots of the upper teeth to supply

their lining membrane.

r. Infra-orbitalis turns horizontally forwards from the artery

when it has reached the spheno-maxillary fossa, and enters the

infra-orbital canal, when it sends some twigs into the orbit to

supply the inferior oblique muscle and the lachrymal gland. It

emerges on the face after having traversed the canal, and sends

twigs upwards and inwards to the lachrymal sac and angle of the

orbit, which communicate with the r. nasalis lateralis, whilst others

descend, covered by the elevator of the lip, and anastomose with

the transversalis faciei and buccal branches.

523. 4. The branches given off in the spheno-maxillary

fossa.

r. Palatums superior vel descendens is one of the three branches
into which the artery may be said to divide at the point just indi-

cated. It passes perpendicularly downwards through the poste-

rior palatine canal, and so reaches the arch of the palate, along
which it ramifies, supplying the gums and soft palate, and anasto-

mosing with the nasal artery by a branch sent up through the
foramen incisivum. At its point of origin a reflected branch
passes directly backward to enter the vidian canal with the nerve
of the same name. Hence it is termed the vidian, or pterygoid
branch. It is distributed to the Eustachian tube and top of the
pharynx.
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>: Pterygo-palatinus is a very small ramusculus, which passes

backwards and upwards to reach the pterygo-palatine foramen,

by which it reaches the top of the pharynx, where it freely rami-

fies, after having given some twigs to the Eustachian tube and

sphenoidal cells.

r. Nasalis vel spheno-palatimis artery enters the foramen of that

name, by which it reaches the cavity of the nose at the posterior

part of the superior meatus. There, lying between the mucous

membrane and the bone, it divides into two or three ramusculi

;

one of these ramifies on the septum narium, the others on the

spongy bones, some twigs being sent into the posterior ethmoidal

cells as well as the antrum.

The vessels here described as arising from the external

carotid, present several varieties in their mode of origin in

different instances, and some also as to the relative size of the

branches which two or more of them send to the same parts.

If the supply from one quarter be greater than usual, that

from another will be proportionally diminished, by the ope-

ration of a principle of compensation so constantly observable

in the distribution of vessels. These arteries are not merely

branches issuing from a common trunk, for, if viewed in a

general way, it will be found that each of them is intended

for a particular organ or system of organs, and therefore

should be treated as a trunk in itself, or a special source of

supply to the parts to which it is distributed. Thus, the

vocal and part of the respiratory apparatus are supplied by

the superior thyroid artery, ramifying on the exterior, as well

as in the interior of the larynx. The upper part of the diges-

tive tube derives its blood from the lingual, the palatine, and

pharyngeal arteries. The face, including the organs of ex-

pression and mastication, receives supplies from several ves-

sels, the facial and internal maxillary arteries being the

chief, whilst the occipital and temporal ramify on the cra-

nium. This arrangement was first suggested by Bichat,

and is one of the many instances which may be cited of his

constant anxiety to make physiology the basis of his classi-

fications.

Varieties.—The principal varieties presented by the carotid

arteries at their origin have been already noticed. Their bifur-

cation may take place lower down or higher up than the margin
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of the thyroid cartilage. Burns recites a case in which it occurred

as low as the fifth or sixth cervical vertebra ; and Meckel mentions

one in which its division was opposite the styloid process, and ano-

ther in which the deviation went still farther, no bifurcation having

taken place, for the common trunk gave off those branches to the

external parts which usually issue from the external carotid, and

then continued its course, assuming the direction and destination

of the internal carotid.

Varieties frequently occur in the branches of the external caro-

tid. The superior thyroid artery may arise by a branch common

to it and the lingual, or may come from the common carotid at its

bifurcation. One or two cases have been cited in which it did not

exist, at least at one side, its place being supplied by the inferior

thyroid.

The lingual artery may arise conjointly with the superior thy-

roid, but much more frequently with the facial. In the facial

artery two varieties very frequently occur, not only in different

individuals, but even at opposite sides of the same subject. It has

been found very small in some cases, not extending beyond the

jaw
;
but, as if to supply its place, the masseteric and transverse

facial branches were unusually large.

The auricular may arise from the occipital, and the latter has in

some cases come from the internal carotid.

Operations.—The common carotid artery may be exposed and

tied in the upper part of its course, viz. after it has passed the

omo-hyoideus, by proceeding in this way :—The chin being turned

to the opposite side, and pushed upwards so as to extend the

parts, an incision may be made along the inner border of the

sterno-mastoideus, beginning on a level with the cricoid cartilage,

and extending upwards for two inches and a half towards the angle

of the jaw. The skin being divided, the platisma is to be cut

through to the same extent, and afterwards the cervical fascia; in

doing which, a portion of the membrane should be pinched up by
the forceps, and cut across, so as to make a small opening for the

introduction of a director, on which it is to be slit up. This will

expose the sheath of the vessels, which may be opened with the

same precaution, care being taken to avoid the descendens noni

nerve. When passing the ligature, it will be found convenient to

pinch up the inner margin of the divided sheath with the forceps,

and draw it forwards. The point of the needle may then be ap-
plied closely to the outer side of the artery, by which means
the vagus nerve and jugular vein are excluded, and the instru-
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ment will be made to slide smoothly between the artery and its

sheath.

When proceeding to expose the artery in the lower part of the

neck, the incision through the integument should commence on a

level with the cricoid cartilage, and extend for fully three inches

down towards the sterno-clavicular articulation, along the inner

margin of the sterno-mastoid muscle. The skin, platisma, and

fascia, being successively divided, the head must be slightly ele-

vated in order to relax the muscles and allow of their being drawn

aside. The sterno-mastoid is drawn to the outside, and the sterno-

hyoid and sterno-thyroid to the inner side of the wound. Some
fibres of the latter may require to be divided in order to bring the

sheath of the vessels fully into view. When this is effected, the

subsequent steps are the same as in the higher operation.

INTERNAL CAROTID ARTERY.

524. a. Carotis interna, having commenced at the division

of the common carotid, opposite the upper border of the

thyroid cartilage, inclines at first somewhat backwards and

outwards, but soon turns forwards and inwards, and ascends

to the base of the skull to reach the carotid foramen in the

temporal bone. In this course the artery is accompanied by

the internal jugular vein, which lies external to it, and by

the vagus and sympathetic nerves, to which it is closely

united by cellular tissue. The hypo-glossal nerve at first

lies behind the artery ; but as it descends it inclines to its

outer side, and finally passes in front of it as well as of the

external carotid artery. The artery is supported by the

rectus anticus muscle, and is crossed by the digastricus and

stylo-hyoideus muscles, and the lingual nerve. Higher up,

the stylo-pharyngeus and stylo-glossus, together with the

glosso-pharyngeal nerve, pass also in front of it, interposed

between it and the external carotid artery. On reaching the

lower margin of the canal appropriated to it in the pars

petrosa of the temporal bone, the internal carotid artery

ascends perpendicularly a little way, and then inclines for-

wards and inwards, its direction being influenced by that of

the osseous tube which encloses it. It soon, however, as-

cends somewhat to reach the posterior clinoid process, close

by which it pierces the deep lamella of the dura mater,
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which forms the cavernous sinus, but does not enter the

cavity of the latter, as it becomes invested by a reflection of

its lining membrane. The artery, in the next place, passes

horizontally forwards to the base of the anterior clinoid pro-

cess, where it curves upwards, and pierces the superficial or

cerebral lamella of the cavernous sinus : finally, becoming

invested by the arachnoid membrane, it reaches the fissure

of Silvius, in which it divides into its terminal branches.

Whilst in the canal, the artery is enclosed in a plexus

formed by the sympathetic nerve, and gives off a small

branch, which enters the tympanum, and anastomoses with

the stylo-mastoid and tympanic arteries. Whilst at the

sinus a small twig is sent to the dura mater (r. meningeus

anterior). The ophthalmic artery is given off close by the

anterior clinoid process.

OPHTHALMIC ARTERY.

525. a. Ophthatmica passes forwards from the internal

carotid artery, where it lies by the anterior clinoid process,

and enters the orbit by the foramen opticum, placed inferior

and external to the optic nerve. It soon changes its direc-

tion, passing above and to the inside of the nerve, to reach

the inner wall of the orbit, along which it runs, and finally

terminates by branches that ramify on the side of the nose.

Its branches are very numerous, being intended to supply

the eye and its appendages.

Ramus lachrymalis is of considerable size, and passes forwards,

while the artery lies to the outside of the optic nerve. It runs

close by the upper border of the external rectus muscle, which
guides it to the lachrymal gland, to which the greater number of

its branches are distributed
;
some, however, pass onwards to the

eye-lids, and one or two delicate vessels pierce the malar bone to

reach the temporal fossa.

r. Centralis retina is a very small branch, which pierces the

substance of the optic nerve, and runs embedded within it until it

arrives on a level with the retina, where it divides into minute
branches, which ramify in the anterior or vascular lamella of that

membrane
; a branch will be observed also to pass through the

vitreous humour, and to reach the posterior surface of the capsule
of the crystalline lens.
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r. Supra-orbitalis ascends to get above the muscles, and in its

course forwards to the supra-orbital notch lies immediately be-

neath the roof of the orbit. The artery mounts towards the fore-

head, and distributes several branches, which communicate with

those of the temporal artery.

r. Ciliares are divisible into three sets; viz. short, long, and

anterior ciliary arteries. The short ciliary arteries vary from

twelve to fifteen in number, and will be found to enclose the

optic nerve as they pass forwards to reach the posterior aspect of

the sclerotica, which they pierce about a line or two from the

entrance of the optic nerve. These ramify minutely in the cho-

roid membrane. The long ciliary arteries, two in number, lie one

at each side of the globe, as they pass forwards between the

choroid membrane and the sclerotica. Each of them passes

through the ciliary ligament, and divides into two branches, which,

by anastomosing with one another and with the anterior ciliary

arteries, form a vascular zone round the circumference of the iris.

From this, minute branches pass inwards, again subdividing and

anastomosing, the last circle corresponding with the margin of the

pupil. The anterior ciliary arteries are derived from some of the

muscular branches ;
they pierce the sclerotica within a line or two

of the margin of the cornea, and communicate with the preceding

as they ramify in the iris.

r. Musculares are subject to many varieties in their course and

distribution, like all muscular vessels : they supply the muscles of

the orbit.

r. Ethmoidales are two in number; one passes through the

posterior foramen in the inner wall of the orbit, and having given

some small branches to the posterior ethmoidal cells, enters the

skull, and sends minute filaments through the foramina of the

cribriform lamella to the nasal fossae. The other branch passes

with the nasal division of the ophthalmic nerve through the ante-

rior foramen, and having given ramusculi to the anterior ethmoidal

cells and frontal sinuses, reaches the skull, and, like the preceding,

sends its ultimate branches through the cribriform lamella to the

nose.

r. Palpebrales (superior et inferior) arise usually in common,

but soon diverge as they pass forwards, one lying above, the other

below the tendon of the orbicularis muscle : they are distributed,

as their names imply, to the eye-lids, branches being also sent to

the caruncula and lachrymal sac.

r. Nasalis passes forwards to the root of the nose, and there
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ramifies minutely, maintaining a free communication with the

termination of the facial artery.

r. Frontalis runs close to the preceding, but on reaching the

margin of the orbit turns upwards on the forehead, where it

anastomoses with the supra-orbital artery.

After having pierced the inner lamella of the dura mater,

the internal carotid artery gives off the following branches:

—

Ramus comnumicans posterior runs directly backwards, parallel

with its fellow of the opposite side, so that they enclose within

them the infundibulum, with the corpora mammillaria, and both

terminate in the posterior cerebral arteries ; thus forming the sides

of the circle of Willis. In some instances I found two communi-

cating branches, one being very small— about the size of a horse-

hair. In one case, there were two at the right side and one

only at the left.

r. Cerebri anterior arises from the division of the internal

carotid, opposite the inner termination of the fissure of Silvius.

From this point it inclines forwards and inwards to reach the

margin of the longitudinal fissure between the cerebral hemi-

spheres, in which it is connected with its fellow of the opposite

side by a branch not more than two lines in length (r. communi-

cans anterior). The two arteries, in the next place, lying close

together, turn around the anterior border of the corpus callosum,

and, on reaching its upper surface, run from before backwards

upon it, overlapped by the cerebral hemispheres. In this course

numerous branches are given off to the cerebral convolutions.

r. Cerebri medius inclines obliquely outwards, taking the course

of the fissure of Silvius, within which it divides into several

branches, for the supply of the anterior and middle lobes of the

brain. Some of these branches, as they ramify in the pia mater,

turn forwards to the substantia perforata antica ; and one or two

will also be observed to enter the fissure between the middle lobe

and the crus cerebri, to reach the descending cornu of the

ventricle, where they are distributed to the plexus choroides

(rami choroidei).

A remarkable inosculation exists between the branches of
the vertebral and carotid arteries, by which the circulation in

the brain is equalised, and any deficiency that may arise from
the obliteration of one, or even two of the vessels, is speedily
supplied by the others. This inosculation, which is known
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as the circle of Willis, results from a direct communication

between the following branches. The anterior cerebral arte-

ries, as they converge, are connected by their anterior com-

municating branch. These, or rather the trunk from which

they arise, are united by the reflected communicating

branches with the posterior cerebral arteries, and the two

latter are united with the basilar artery at its point of termi-

nation. Within the area thus included will be observed the

commissure of the optic nerves, the infundibulum and tuber

cinereum, the corporal mammillaria, and the origins of the

third pair of nerves.

ARTERIES OF THE UPPER EXTREMITY.

526. The arterial trunk which supplies the upper extre-

mity continues undivided from its commencement as far as

the bend of the elbow ; but, like that of the lower extremity,

different parts of it have received different names, according

to the regions in which they are seated. Whilst in relation

with the clavicle, which comprises all that part of the vessel

intercepted between its commencement and the lower border

of the first rib, it is called subclavian; from the point just

indicated, to the border of the axilla, it is named axillary

;

and from thence to the bend of the elbow, brachial. This

mode of division is analogous to that of the inferior arterial

trunk into iliac, femoral, and popliteal ; and the analogy is

completed by the fact, that as the one ultimately divides into

the radial and ulnar branches, so does the other into tibial

and fibular. As the subclavian artery commences on the left

side at the arch of the aorta, and on the right at the division

of the brachio-cephalic artery, opposite the sterno-clavicular

articulation, the vessels of opposite sides must differ materi-

ally in length and relations to contiguous structures in the

first part of their course. They both agree, however, in

arching upwards and outwards across the lower part of the

neck, and in descending beneath the clavicle and subclavius

muscle, as far as the lower border of the first rib, where they

assume the name of axillary.
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SUBCLAVIAN

The two vessels of this name

size, in which particulars they

trasted as follows :

—

527. A. Subclavia dextra,

which is usually a little larger

than the left, having com-

menced at the division of the

brachio-cephalic artery, be-

hind the sterno-clavicular ar-

ticulation, arches upwards and

outwards to reach the margin

of the scalenus anticus. It

there inclines outwards and

downwards, beneath the cla-

vicle and subclavius muscle,

becoming continuous with the

axillary artery, at the lower

border of the first rib. The
vessel lies on a plane anterior

to that of the left side, inas-

much as the brachio-cephalic

artery, from which it arises,

is borne forwards by the

trachea; in its course it de-

scribes a curve, whose con-

vexity looks upwards, ap-

proaching the lower nerve of

the brachial plexus, whilst

its concavity looks down-

wards, resting on the pleura

and first rib. The subcla-

vian vein lies on a plane an-

terior to the artery, being

separated from it by the sca-

lenus anticus muscle, but is

somewhat lower down, so as

not to obscure or overlap it,

except when much distended.

ARTERY.

differ in length, relations, and

may be compared and con-

528. A. Subclavia sinistra

arises from the transverse part

of the aortic arch at its most

depending point, and thence

ascends, almost perpendicu-

larly, to get to a level with

the first rib, lying close to the

vertebrae, and supported by

the longus colli muscle. It

is overlapped by the upper

lobe of the left lung and the

reflected part of the pleura,

and crossed at its lower part

by the nervus vagus (which

had previously been parallel

with it), and above by the

left brachio-cephalic vein, and

by the sterno-thyroid and

sterno-hyoid muscles: all

these are interposed between

it and the sternum. The ar-

tery lies parallel with, and
close to, the oesophagus. On
reaching the margin of the

first rib it turns suddenly

outwards, behind the scale-

nus anticus, and thencefor-

ward follows the same course,

and maintains the same rela-

tions as the right subclavian.

But up to that point it lies so

deeply, and changes its course

so suddenly when passing out-

wards behind the scalenus,

that it is found impossible to
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Now, previously to reach-

ing the scalenus, the artery

is covered by the skin, the

cervical fascia, and by the

origin of the sterno-mastoid

muscle, and is overlapped by

the sterno-hyoideus and ster-

no-thyroideus muscles ; it is

also crossed by the nervus va-

gus, (whose recurrent laryn-

geal branch passes behind it,)

by some branches of the sym-

pathetic nerve, and more ex-

ternally by the internal jugu-

lar vein. In the next part of

its course (where it lies be-

hind the scalenus anticus) the

artery is still covered by the

sterno-mastoid to an extent

dependent on the breadth of

the clavicular attachment of

that muscle : the subclavian

vein and the phrenic nerve

are here anterior to the ar-

tery, but separated from it

by the scalenus anticus, on

which they rest. But exter-

nally to the scalenus, the ar-

tery, though still deeply seat-

ed, is covered only by the

skin, platisma, and fascia (su-

perficial and deep-seated), and

by some cellular membrane.

Here it will be found lodged

in a triangular interval, the

base of which is formed by

the clavicle, and the sides by

the scalenus anticus and omo-

hyoideus muscles. In the

space just indicated, the ex-

apply a ligature upon it pre-

viously to reaching that mus-

cle,— an operation which has

been performed with success

on the corresponding part of

the right subclavian artery.
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ternal jugular vein opens into

the subclavian, and some-

times forms, with branches

from the neighbouring parts,

a venous plexus, embarrass-

ing to the operator. Two
arterial branches (posterior

scapular and supra-scapular)

pass transversely outwards in

the same situation—the latter

being usually behind the cla-

vicle ; the brachial plexus of

nerves lies superior and ex-

ternal to the artery, one

branch being in close rela-

tion to it ; the subclavian

vein is, as has been above

stated, anterior but at the

same time inferior to the ar-

tery. This is the situation

in which the artery can be

most easily compressed or li-

gatured.

529- Seven branches proceed from the subclavian artery,

each to a different destination ; three of these, however, in

most cases, arise by a common trunk.

The vertebral artery passes up almost in the course of the

original vessel, and is conducted by the foramina in the

transverse processes of the cervical vertebras to the base of

the brain, the internal mammary artery turns downwards and

forwards ; the thyroid inclines upwards and inwards to the

fore part of the neck : the supra- scapular and the posterior

scapular pass outwards across the lower part of the neck,

whilst the deep cervical and the superior intercostal pass

backwards, and lie deeply, to gain their respective desti-

nations.

VERTEBRAL ARTERY.

530. Ramus Vertebralis is a principal branch of the sub-
clavian artery. It enters the foramen in the fifth or sixth
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cervical vertebra, and ascends vertically along the canal form-

ed by the chain of foramina in the transverse processes, as

far as the axis, at which point it inclines outwards, in conse-

quence of the greater width of the atlas. Having passed

through the latter, it winds backwards round its articulating

process, lying in a shallow groove behind it ; and having

pierced the dura mater, enters the skull through the foramen

magnum. The vessel finally passes forwards, converging to

that of the opposite side, and unites with it, their conflux

forming the basilar artery.

The basilar artery is so named from its lying on the basi-

lar process of the occipital bone : its length corresponds very

nearly with the breadth of the pons Varolii, beneath which

it lies, and at whose anterior border it divides into four

branches, two for each side. The vertebral artery in its

ascent is accompanied by a vein of the same name, which

commences by branches at the base of the skull, and comes

into contact with the artery at the first vertebra. Both ves-

sels lie anterior to the series of cervical nerves, which they

cross at right angles. The branches of the vertebral artery

in the neck consist of small twigs given off at different points

of its course to the dura mater of the spine, and some of

variable size to the deep-seated cervical muscles : those with-

in the skull are the following:—
r. Meningeus posterior, which is a small branch that arises when

the artery is opposite the foramen magnum, and ramifies upon the

neighbouring part of the dura mater.

r. Inferior cerebelli arises at the side of the medulla oblongata,

and turns backwards and outwards beneath the corresponding lobe

of the cerebellum, to which it distributes numerous ramifications,

some of which extend to the inferior vermiform process, and to the

fourth ventricle, through the medium of its choroid plexus.

r. Spinalis posterior inclines backwards round the medulla ob-

longata, to reach the posterior surface of the medulla spinalis,

along which it descends, parallel with its fellow of the opposite

side, as far as the second lumbar vertebra, where it terminates in

ramifications on the cauda equina. Both these vessels are long

and tortuous, and maintain frequent communications by transverse

branches.

r. Spinalis anterior, smaller than the preceding, descends in

front of the medulla oblongata, and unites with the corresponding



490 ARTERIES.

branch of the opposite side, immediately below the foramen mag-

num, so as to form one long vessel, which descends in the middle

line in front of the medulla spinalis, at the extremity of which it

passes through the nervous filaments forming the cauda equina,

and terminates at the lower part of the canal in delicate ramifica-

tions. This and the preceding branch give numerous ramusculi to

the spinal cord and its nerves, and communicate with the branches

which enter through the intervertebral foramina.

531. The branches of the basilar artery are the follow-

ing :—

Several ramuli are given to the cerebral protuberance and ad-

jacent nerves : one also accompanies the acoustic nerve into the

labyrinth of the ear.

Ramus cerebelli superior turns backwards and outwards round the

upper margin of the pons Varolii, to reach the superior surface of

the cerebellum, upon which it ramifies freely.

r. Posterior cerebri is larger than the preceding, and separated

from it by the third nerve ; it turns round the crus cerebri, and

inclines backwards to the posterior lobe of the cerebrum, along

which it distributes numerous branches, for the supply of its sub-

stance. At the point where this vessel turns backwards, it receives

the communicating artery from the internal carotid, and so con-

tributes to form the circle of Willis.

INFERIOR THYROID ARTERY.

532. R. thyroideus inferior (ascendens). — The inferior

thyroid artery is not unfrequently called thyroid axis, be-

cause, immediately after its origin, it divides into three

branches, which diverge in different directions, viz. the in-

ferior or ascending thyroid, the transversalis colli, and trans-

versalis humeri. It springs from the upper surface of the

subclavian artery at a point nearly opposite to that from
which the internal mammary artery arises, and to the inner

side of the anterior scalenus. At first it presents the appear-
ance of a short stunted trunk; but a line or two from its

origin it greatly diminishes in size, owing to its giving off the
branches above named. It passes upwards, resting on the
longus colli, but soon turns inwards, behind the sheath of the
c ervical vessels and the sympathetic nerve, directing its course
to the thyroid gland, in which its final branches ramify, and
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where they communicate freely with those of the superior
thyroid artery, derived from the carotid.

ramulus cervicalis ascendens : At the point where the inferior

thyroid changes its direction, a small branch (ascending cervical)

usually arises from it, and proceeds upwards, on the line ofjunction
formed by the scalenus anticus and rectus anticus major, ramifying

on these muscles, and communicating with the ramusculi sent out-

wards from the vertebral artery.

r. glandulares are the terminal branches given to the thyroid

gland.

SUPRA-SCAPULAR ARTERY.

533. R. supra-Scapularis (transversalis humeri) is smaller

than the succeeding branch (r. scapularis posterior) ; it arises

almost constantly from the thyroid artery, seldom from the

subclavian. It runs from within outwards, lying deeply at

the root of the neck, and rests at first upon the scalenus

anticus, then crosses the subclavian artery, taking a trans-

verse course under cover of and parallel with the clavicle, to

reach the root of the coracoid process of the scapula. At this

point it is separated from the corresponding nerve by the

ligament stretched across the supra-scapular notch, as the

nerve usually passes through the foramen.

ramulus supra-spinalis

:

—On reaching the supra-spinous fossa,

the artery lies close to the bone, and sends outwards a branch

(supra-spinal) which ramifies in the supra-spinatus muscle.

r. Infra-spinalis :—Continuing to descend, the artery in the next

place passes through the interval between the glenoid cavity and

the spine of the scapula, resting on the neck of that bone, and so

reaches the infra-spinous fossa, where it supplies the muscle of

that name, and at the same time communicates with the dorsal

branch of the sub-scapular artery, and the termination of the

scapularis posterior.

r. Musculares

;

—In its course across the neck some ramuli are

given by this vessel to the muscles by which it passes.

r. Acromialis : — A small though regular branch will also be

found to pass obliquely downwards to reach the cutaneous surface

of the acromion, on which it distributes several twigs, which anas-

tomose with those of the thoracico-acromial branch.

2 K
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POSTERIOR SCAPULAR ARTERY.

534. R. Scapidaris posterior (transversalis colli) is much

more frequently derived from the subclavian itself than from

the inferior thyroid ; it runs directly outwards across the

lower part of the neck, resting on the scaleni muscles and

the axillary plexus of nerves, but sometimes passing through

the divisions of the latter. On reaching the posterior angle

of the scapula it changes its direction, and turns downwards,

along the base of that bone, so far as its inferior angle, where

it freely anastomoses with the subscapular branch of the

axillary artery. It lies deeply in its entire course, and gives

off several branches.

r. Cervicalis superficialis

:

—Opposite the anterior border of the

trapezius a branch passes upwards, becoming superficial (hence its

name), and distributes ramusculi in the interval between the trape-

zius and sterno-mastoid muscles, supplying both, as well as the

cervical glands and integuments.

r. Posterior scapula : —The proper posterior scapular branch is

in fact the continuation of the vessel, and will be found at the

posterior angle of the scapula under cover of the levator anguli

muscle, and subsequently under the rhomboidei, to which it gives

several branches, as well as to the latissimus dorsi and intercostal

muscles, anastomosing at the same time with the intercostal arte-

ries. Towards the inferior angle of the scapula its terminating

branches will be found to establish a free anastomosis with the

subscapular artery and its dorsal branch.

DEEP CERVICAL ARTERY.

535. .R. Profundus cervicis is subject to many varieties, in

its point of origin as well as size. It frequently arises by a

short trunk common to it and the superior intercostal artery,

or may come even from the thyroid or vertebral. It passes

backwards in the interval between the transverse processes of

the sixth and seventh cervical vertebrae, and on reaching their

dorsal aspect ascends, still deeply seated, between the semi-

spinals colli and the complexus, and sends off several branches

to the surrounding muscles. Some of these communicate with

ramusculi sent outwards from the vertebral artery, whilst
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others ascend to anastomose with the descending branch (prin-

ceps cervicis) of the occipital artery.

INTERNAL MAMMARY ARTERY.

536. R. Mammarius interims turns forwards from the sub-

clavian to reach the inner surface of the first rib, and then

descends between the pleura and the costal cartilages, as far

as the cartilage of the seventh rib. At this point it divides

into two branches, one of which inclines outwards, along the

margin of the thorax, the other continues in the original

direction of the vessel, down to the abdomen. Its branches,

including the two just alluded to, are the following:

—

ramulus comes nervi phreniei is a very small branch, which joins

the phrenic nerve where it passes over the mammary artery, or a

little lower, and accompanies it to the diaphragm, to which its

ramusculi are distributed, anastomosing with the phrenic arteries

derived from the abdominal aorta, as well as with the phrenic

branches given off by the musculo-phrenic division of the internal

mammary.

ramuli mediastini

:

—Several small branches pass inwards to the

cellular tissue in the anterior mediastinum, and also some to the

anterior part of the pericardium.

r. Thymici

:

—One or more small branches are given off to the

thymus gland.

r. Pericardiacus is a branch of variable size, which passes back-

wards into the upper part of the pericardium. Its lower part

receives twigs from r. musculo-phrenicus.

r. Intercostales anteri ,res pass outwards, at each intercostal

space, between the pleura and internal intercostal muscles, then

between the two layers of the latter, and inosculate with the

vessels of the same name, derived from the aorta, maintaining

communications at the same time with the thoracic branches of

the axillary artery. We usually find two branches in each inter-

costal space.

r. Musculo-phrenicus is the external division of the mammary

artery. It inclines outwards, in the direction of the cartilages of

the false ribs, sending branches, backwards into the diaphragm,

and downwards to the abdominal muscles, whilst others pass out-

wards, in the intercostal spaces, being disposed in the same way

as those which come higher up from the mammary artery itself.

2 K 2
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r. Epiyustricus superior continues in the direction of the mam-

mary artery, passing behind the seventh costal cartilage to reach

the parietes of the abdomen. It there lies between the rectus

muscle and its sheath ; it ramifies freely in the muscles, and

anastomoses with the inferior epigastric branch, which comes up

from the external iliac artery.

SUPERIOR INTERCOSTAL ARTERY.

537. R. Intercostalis superior turns backwards, immedi-

ately after its origin, from the posterior aspect of the sub-

clavian, and reaches the inner surface of the first rib, beneath

which it sends outwards an intercostal branch, similar in

course and distribution to those derived from the aorta.

Opposite the second intercostal space another branch is given

off, after which it terminates by a small ramulus that com-

municates with the first aortic intercostal branch. Some
twigs are given to the upper part of the oesophagus, and

some also enter the intervertebral foramina, to ramify on the

dura mater of the spinal canal.

Varieties. — The branches of the subclavian artery present

numerous variations in their mode of origin. The thyroid is of

considerable size when it gives off the supra-scapular and pos-

terior scapular branches, but is much reduced when it is merely
a single vessel for the supply of the thyroid gland. In some cases

which have been cited it did not exist ; in others it arose from

the arch of the aorta, and ascended upon the trachea to its desti-

nation. The possibility of such a distribution points out at once
how necessary it is to be cautious in performing the operation of

tracheotomy.

The posterior scapular branch very frequently comes off singly

from the subclavian, in the latter part of its course, where it turns

down upon the first rib. The first intercostal and the deep cervical

frequently arise by a common trunk. We have already seen that

the vertebral has been found arising from the aortic arch. A
very singular variety is delineated by Tiedemann, in which the
vertebral artery of the left side had two origins, one from the
aortic arch, between the left carotid and left subclavian arteries,

and the other from the latter vessel, which united and formed the
vertebral opposite the fifth cervical vertebra. The mammary artery
is very constant ; in a few cases it has been known to come from
the aortic arch or from the brachio-cephalic.
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Operation.— In order to expose and ligature the subelavian

artery external to the scalenus anticus muscle, the subject should

be placed in he horizontal position, and the head turned to the

opposite side to that which is about to be operated on. Com-
mencing over the external margin of the sterno-mastoid muscle,

an incision three inches and a half in length should be made out-

wards, close above the clavicle, and parallel with it. The platisma

and fascia having been successive!)' divided on a director in the

same direction and extent, a blunt probe should be employed to

tear through the cellular membrane that fills up the triangular

intervaJ in which the vessel is lodged. The external jugular vein

will be found close along the margin of the sterno-mastoid muscle,

and should be carefully avoided. The subclavian vein will be

observed, after the division of the fascia, behind the clavicle,

alternately swelling and subsiding. This arises both from the

natural flow of the current within it, as well as from the reflux

caused by the action of the auricle. The hurried and agitated

state of the respiratory action also exerts a considerable influence,

both on the quantity of blood in the subclavian vein, as well as

on that which flows from the cut extremities of the smaller veins,

which are of necessity divided. If this becomes embarrassing,

the operation may be suspended for a moment, and the patient

slightly elevated, so as to allow him to make a full and easy

inspiration, after which the regurgitation from the mouths of the

vessels will cease, and the tension of the large vein will be

diminished. When the omo-hyoideus is brought into view, the

thin fascia which binds down its tendon may be torn through,

after which the artery can be felt pulsating where it rests against

the first rib. When attempting to pass the ligature, its point

should be directed from before backwards, and then made to turn

from below upwards behind the artery, care being taken to keep it

close to the vessel, so as to avoid the pleura, on which it lies, and

the nerves which are placed close above it.

AXILLARY ARTERY.

538. A. Axillaris lies obliquely across the superior and

lateral part of the thorax, extending from the lower border of

the first rib as far as the inferior margin of the tendons of.

the latissimus dorsi and teres major. In this short course

the direction of the vessel is outwards, downwards, and a little

backwards, so that when the arm hangs freely by the side, it
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describes a curve whose convexity looks towards the acromion,

and concavity towards the chest. It is accompanied by the

axillary vein and brachial plexus of nerves, which lie at dif-

ferent sides of it ; hence, in order that we may state precisely

the relation of these vessels, as well as of the muscles, to the

artery, it becomes necessary to consider it, not as a cylindrical

tube, but as if it were compressed so as to present four sides.

The acromial side at first corresponds with a small cellular

interval that separates it from the plexus of nerves, then with

the divisions of the plexus which are in close contact with it,

and lower down with the tendon of the subscapular muscle,

and finally, at its termination, with the coraco-brachialis,

which is interposed between it and the humerus. The tho-

racic side of the vessel rests on the first intercostal space, then

on the first digitation of the scrratus magnus muscle. When
it passes off the chest into the axillary space, it lies in the

cellular interval between the serratus and subscapularis, and

becomes supported by the nerves which here surround the

vessel. The anterior surface is covered by the pectoralis

major and costo-coracoid ligament or membrane in the space

between the subclavius and pectoralis minor, then by the

latter and the pectoralis major together, and, finally, by the

last-named muscle, which covers it to its termination. Its

posterior surface is supported by some cellular membrane
and the deep divisions of the brachial plexus of nerves. The
axillary vein, at first separated from the artery by the inser-

tion of the scalenus anticus muscle, lies inferior and internal

to it, that is to say, to its thoracic side ; lower down it comes

in front of the artery, and conceals it from view when we look

into the axillary space.

The space here referred to, when cleared of the cellular

tissue and glands which fill it, is of a pyramidal form, the

summit being at the interval between the scaleni muscles, and
the base at the borders of the pectoralis and latissimus dorsi

;

its sides are formed as follow, viz. by the pectoral muscles in

front, by the latissimus and teres behind, the serratus mag-
nus internally, and the subscapularis and head of the humerus
externally. The brachial plexus of nerves is situated above,
and to the outer side of the artery at its commencement ; at

about the middle of its course, the nerves surround it (the
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vessel being between the two roots of the median nerve);

lastly, the branches proceeding from the plexus are disposed

with regard to the artery as follows : the external cutaneous

nerve and one root of the median lie at its outer side ; the

internal cutaneous, the second root of the median, and the

ulnar, at its inner side ; and behind it the circumflex and

musculo-spiral.

The axillary artery gives off seven branches, which are

named as follows
; premising, at the same time, that consider-

able variety obtains in their mode of origin.

ramulus thoracicus supremus is a very small twig which arises just

above the border of the pectoralis minor, from the axillary artery

itself or from the thoracico-acromial branch. It inclines forwards

and inwards, getting between the pectoral muscles, to which its

ramifications are distributed ; some of them also go to anastomose

with those of the internal mammary and intercostal arteries.

r. TTioracico-acromialis arises from the fore part of the axillary

artery, being rather a large branch. It projects forwards at the

upper border of the pectoralis minor, and soon divides into

branches which take opposite directions. One set inclines in-

wards to the thorax, the other outwards to the acromion, whence

the vessel derives its name. The thoracic branches are three or

four in number, and are distributed to the serratus magnus and

pectoral muscles, their extreme terminations communicating with

those of the other thoracic branches, as well as with the intercostal

branches of the internal mammary artery. The acromial branches

incline outwards, and subdivide into a descending and transverse

set. The latter proceed towards the acromion, and are distributed

partly to the deltoid muscle ; whilst others, upon the upper sur-

face of that process, maintain an anastomosis with branches of the

supra-scapular and posterior circumflex arteries. The descending

branch passes down in the interval between the pectoralis major

and deltoid, and ramifies in both.

ramulus thoracico-alaris is very small and variable in size, and

altogether unimportant; it is merely distributed to the glands and

cellular tissue in the axilla.

r. Thoracicus longus passes downwards and inwards along the

lower border of the pectoralis minor, and is distributed to the

mamma, (hence it is often called external mammary,) to the serra-

tus and pectoral muscles, and anastomoses with the external

branches of the intercostal arteries.
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r. Sub-scapularis is the largest branch given oft' by the axillary

artery. It arises from that vessel, close by the lower border of

the sub-scapular muscle, along which it proceeds downwards and

backwards, soon becoming considerably diminished in size, owing

to its giving off a large branch to the dorsum of the scapula. The

continuation of the vessel proceeds down towards the inferior angle

of the scapula, accompanied by the subscapular nerve, and lying

on the muscle of that name, to which it gives branches, as well as

to the serratus magnus and latissimus muscles. Its final ramifica-

tions anastomose with those of the posterior scapular artery, and

with its own dorsal branch.

nanus dorsalis.—The branch just named passes backwards from

the subscapular artery, about an inch and a half from its origin, and

is larger than the continuation of the vessel. Turning round the

lower border of the scapula, the dorsal branch passes first through

the interval between the subscapulars and latissimus dorsi muscles,

and then between the teres major and minor, and may be always

found in the fissure between the last-named muscles, immediately

behind the long head of the triceps. It gives branches to these

muscles, and on reaching the dorsum of the scapula, ramifies ex-

tensively upon it, supplying the infra-spinatus muscle, and anasto-

mosing with the supra-scapular and posterior scapular arteries.

The two following branches are called " circumflex" from the

manner in which they pass, one before and the other behind the

shaft of the humerus. They come off close to the lower border of

the axilla as the axillary artery is about to merge in the brachial.

They vary much in their mode of origin
; they often arise by a

common stem from the axillary artery or from its subscapular

branch ; sometimes the posterior one comes from the upper deep
branch of the brachial artery.

/*. Circumflexus posterior is not so large as the subscapular, near

which it arises. It passes backwards immediately after its origin,

winds round the shaft of the humerus, lying between the bone and
the long head of the triceps, having the teres major muscle below,

and the teres minor above it ; it terminates by ramifying in the

deltoid muscle and on the shoulder-joint, having previously com-
municated by branches with the anterior circumflex and supra-

scapular arteries.

>•. Circumflexus anterior is much smaller than the preceding.

It passes from within outwards and forwards, under the coraco-

brachialis and inner head of the biceps muscle, resting on the fore

part of the humerus, until it reaches the bicipital groove. There
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it divides into two branches, or, in some cases, into two sets of

branches
; of these, one ascends by the long head of the biceps

through the groove in which it runs, and is distributed to the

head of the bone and the capsule of the joint ; the other continues

outwards, in the original direction of the vessel, and after anasto-

mosing with the posterior circumflex branch, is lost in the deltoid

muscle.

BRACHIAL ARTERY.

539. arteria Brachialis vel kumeraria is placed along the

internal and anterior aspect of the arm, extending from the

lower border of the axilla to about a finger's breadth below

the bend of the elbow. Its direction is downwards, outwards,

and forwards, and may be marked out by a line drawn from

midway between the borders of the axilla to the middle point

between the condyles of the humerus ; so that in the first

part of its course the vessel is situated at the inner side of

that bone, and inferiorly on its anterior aspect. The artery

may be said to be superficial in its whole course, inasmuch

as it can be exposed without dividing any muscular fibres,

being covered merely by the skin and fascia.

The brachial artery in the upper part of its course rests

on the triceps muscle, the spiral nerve, however, and the

profunda artery intervening ; in the middle of the arm, it

crosses over the insertion of the coraco-brachialis muscle, and

lies from thence to its termination on the brachialis anticus.

Its external side is in apposition, in the upper half of the arm,

with the coraco-brachialis, in the lower with the biceps, the

border of which muscles somewhat overlap it. The venae

comites are in close contact with the artery, short transverse

branches of communication passing from one to the other, so

as at many points to encircle it : the basilic vein is parallel

and superficial to it, sometimes in its entire extent. The

median nerve, though its two roots embrace the axillary

artery, lies at first to the acromial side of the brachial ; but

as it descends it inclines in front of the vessel, crossing it

about the middle of the arm, so that at the elbow it lies to

the inner side of the artery, and on the same plane, both

being supported by the brachialis anticus muscle. The nerve

usually crosses in front of the artery, but in some instances

behind it. The internal cutaneous nerve is superficial to the
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artery, but it does not lie exactly in front of it ;
for, at the

elbow, the nerve is to its inner side, and maintains a similar

relation higher up.

At the bend of the arm the artery sinks deeply into an

angular interval, enclosed between the pronator teres and

supinator radii longus. In this situation the vessel is covered

by the fascia of the arm, and crossed by the fibrous process

which passes from the tendon of the biceps to that membrane,

and separates the artery from the median basilic vein ; it rests

on the brachialis anticus muscle, having the tendon of the

biceps on the radial, the median nerve on the ulnar side, and

finally, opposite the insertion of the brachialis anticus, it

divides into the radial and ulnar arteries. The position of

the artery with regard to the shaft of the humerus deserves

particular attention. Superiorly it is parallel with, and to

the inner side of the bone, and inferiorly lies directly in front

of it, In the former situation, therefore, in order to compress

the vessel, the pressure must be directed from within out-

wards ; in the latter, from before backwards ; and at the in-

termediate point the direction of the pressure must also be

intermediate, that is to say, backwards and outwards.

The brachial artery in its course gives numerous branches

to the muscles by which it passes; none but the following

have received names, or require description.

ramus Profundus superior, having started from the back part of

the artery, just below the border of the teres major, inclines down-
wards and outwards, to reach the interval between the second and
third heads of the triceps. In this course it is accompanied by
the musculo-spiral nerve, and both, continuing the same oblique

direction, pass between the second head of the triceps and the

bone, to reach its external and anterior aspect. In the latter

situation, the artery lies deeply in the fissure between the bra-

chialis anticus and supinator longus muscles, considerably dimi-

nished in size, by having given off several branches, and descends
to the elbow, where it anastomoses with the recurrent branch of
the radial artery. The only off-set from this artery that requires
a special notice, is one which descends perpendicularly from it,

when lying behind the middle of the humerus, and proceeds be-
tween the triceps muscle and the bone to the back part of the
elbow-joint, where it anastomoses with the inter-osseous recurrent
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branch. This vessel is sometimes given off by tlie subscapular

artery or by the posterior circumflex.

ramulus nutritius.—This is a very small branch given off by the

brachial artery about the middle of the arm, or by one of its col-

lateral branches. It inclines downwards and enters the oblique

canal in the humerus near the insertion of the coraco-brachialis

muscle, and is distributed to the medullary membrane.

r. Profundus inferior is of small size, and arises from the bra-

chial artery, a little below the middle of the arm. Its direction

is downwards and inwards, from the point just indicated, to the

back part of the inner condyle of the humerus, to gain which it,

in the first place, pierces the intermuscular ligament or septum,

and then lies on the inner surface of the triceps (its third head),

to which it gives branches. In this course the artery lies parallel,

and on the same plane, with the ulnar nerve, and enters the in-

terval between the olecranon and inner condyle, where it termi-

nates by anastomosing with the posterior recurrent branch of the

ulnar artery.

ramulus anastomoticus, though a very small branch, is almost

constant in its occurrence ; it arises from the brachial artery, about

two inches above the bend of the arm. Resting on the brachialis

anticus ; this little vessel descends towards the inner condyle, and

divides into two sets of ramifications. Of these, one lies in front

of the articulation, and after supplying the brachialis anticus and

pronator teres muscles, anastomoses with the anterior ulnar recur-

rent, whilst the other passes backwards, comes into relation with

the ulnar nerve, and communicates with the branches of the r.

ulnaris recurrens and of the r. profundus inferior.

540. It must be obvious, that the terms applied to the

branches of the brachial artery are rather ill chosen. The r.

inferior profundus lies beneath the fascia, and is superficial

rather than deep-seated ; and the property of anastomosis is

common to all, as well as the small branch called anastomo-

ticus magnus or major. The first branch may, with pro-

priety, be named " profundus,
11 from its situation, or " spi-

ral,"" from its direction ; and the two others " collateral,
11

from their relation to the artery itself ; so they were named

formerly by Winslow, and still by Boyer.

Varieties.—The description above given of the course, rela-

tions, and mode of division of the brachial artery, is conformable

with what obtains in the greatest number of instances. Some
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varieties, however, occur which deserve notice. The vessel not

unfrequently divides as high as the middle of the arm, or even

higher, or rather gives off one of its two terminal branches, which

most commonly is the radial. On this subject, Meckel states, as

the result of his observations, that when the radial artery arises in

the arm, it usually commences towards the middle point ; but that

the anomalous division of the ulnar, though less frequent in its

occurrence, takes place in most instances higher up, even as high

as the point at which the axillary terminates in the brachial. 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 short trunk, which soon divided again into the radial and ulnar

arteries in the regular way. The femoral artery presented a con-

formation in every particular similar to this in the person of an

individual who was the subject of popliteal aneurism, for which

an operation was performed by Sir Charles Bell. The pulsation

was not stopped when the ligature was applied to the vessel.

When the radial arises high up from the brachial artery, it may be

situated parallel and internal to that vessel, or may turn suddenly

outwards across it, becoming in a manner superficial to it, but still

covered by the fascia. Tiedemann says that in such cases the

" radial artery is either enclosed by the aponeurosis of the arm, or,

perforating it, runs with the cephalic vein immediately under the

skin." The latter case must be of rare occurrence. In some
instances the radial artery, instead of continuing its course to the

lower part of the radius, inclines outwards and backwards a little

below the middle of the fore-arm, and so descends along its outer

border, superficial to the extensor tendons. When the radial

artery arises thus high, and runs superficial, the external or radial

recurrent is a branch of the brachial artery, or more rarely of the

ulnar.

When the origin of the ulnar artery takes place high in the
arm, it lies beneath the fascia as it descends, and runs superficial

to the flexor muscles. In one instance of a high division, Tiede-
mann observed a cross branch connecting the ulnar and brachial.
In a few cases an anomalous branch has been observed to pass
down from the brachial and end in the radial, or in the brachial
itself. This appears to be but a minor degree of that division,
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and subsequent re-union, instances of which in the brachial and
femoral arteries have been above noticed.

The inter-osseous artery, in two or three cases (at least there

are no more recorded), arose from the brachial about the middle

of the arm. Its position was internal, and posterior to the main

artery; and on reaching the bend of the elbow, passed deeply

betw een the muscles, and assumed the usual position of the vessel.

A superficial anterior inter-osseous artery sometimes exists, which

arises a little below the elbow-joint, and takes the course of the

median nerve to the palm of the hand, where it terminates by

inosculation in the palmar arch.

Operations.—The brachial artery may be exposed and tied in

any part of its course, the border of the biceps and coraco-bra-

chialis serving as a guide to its situation. When the arm is drawn

away from the side, and slightly everted, the hand being supina-

ted, the seat of the operation is fairly brought into view. The
first incision through the skin should be about two inches in length,

along the border of the biceps muscle. This will expose the fascia,

which is to be divided to the same extent. Now, if the operation

be performed low down, the median nerve will be found to the

inner side of the artery ; if in the middle, it lies in front of the

vessel, or crosses immediately behind it; whilst in the upper part

of the arm, the nerve lies to the outer side of the artery. These

facts should be recollected when the endeavour is being made to

separate the nerve from the artery, preparatory to passing the

ligature round the latter. If the fore-arm is a little bent, the

biceps muscle and the nerves become relaxed, and may readily be

drawn aside, so as to facilitate the separation of the artery from

the veins which accompany it, previously to passing the ligature

round it.

The brachial artery, when arrived opposite the insertion

of the brachialis anticus muscle, divides into its ulnar and

radial branches.

ULNAR ARTERY.

541. arteria ulnaris inclines, in rather a curved direction,

downwards and inwards, passing under cover of the super-

ficial muscles which arise from the inner condyle, viz. the

pronator teres, flexor carpi radialis, palmaris longus, and

flexor sublimis, until it reaches the flexor carpi ulnaris.

About the same point, that is, at the junction of the upper
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with the middle third of the fore-arm, the artery comes into

contact with the ulnar nerve, which had previously been

separated from it by a considerable interval, having lain

behind the inner condyle, but here approaches it, lying to its

ulnar side. Thus placed, they both descend towards the

inner border of the palm of the hand. In the first part of its

course the artery is covered by the muscles above enume-

rated ; in the middle of the arm it is overlapped by the

flexor carpi ulnaris ; and in the lower, it runs parallel and

in close relation with the outer border of its tendon. In this

part of its course the vessel is covered only by the common

integuments, the fascia of the arm and a thin layer, by which

it is connected to the muscles behind it. For two-thirds of

its extent it lies on the flexor profundus muscle ; in the rest,

on the pronator quadratus and annular ligament. It is

accompanied, in its entire extent, by two veins, which lie one

on each side. At its origin the artery is in close relation with

the median nerve, from which, however, it is soon separated

by the origin of the pronator teres from the coronoid pro-

cess of the ulna ; inclining inwards, it approaches the ulnar

nerve, and by it is accompanied in the lower two-thirds of

its course,—the nerve lying on the ulnar side of the artery.

542. Palmar arch (superficial).—The ulnar artery, guided

as it were by the tendon of the flexor ulnaris muscle, reaches

the radial border of the pisiform bone, where, accompanied

by the nerve, it passes over the cutaneous surface of the

annular ligament of the wrist. At this point the artery

begins at once to change its direction, by running outwards

and forwards, across the palm of the hand ; and on arriving

about midway between the flexure formed by the bend of the

first joint of the thumb and that of the fore-finger, it termi-

nates by inosculating with a branch (superjicialis voice) sent

forwards by the radial artery, to unite with it. The vessel

thus describes a curve, whose convexity looks forwards. This
curved part of the artery is called the superficialpalmar arch,

(arcus volse superficialis,) to distinguish it from the deep-

seated one formed by the radial artery. It rests on the annular
ligament of the wrist at its commencement, and afterwards
on the tendons of the flexor sublimis ; and is covered, for a
short way, by the palmaris brevis, and afterwards by the
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palmar fascia and integument. The vessel, in the palm, is

usually somewhat tortuous ; and presents some varieties in

its course and mode of termination ; which will be found

enumerated at the end of sect. 543.

The branches of the ulnar artery in the fore-arm are the

following :

—

ramus recurrens anterior arches inwards from the ulnar artery,

near its origin, running on the brachialis anticus muscle, and

covered by the pronator teres, to both of which it sends ramusculi.

On reaching the inner condyle, it anastomoses with the ramus pro-

fundus inferior and anastomoticus, derived from the brachial artery.

r. recurrens posterior is larger than the preceding, and comes off

lower down ; but not unfrequently they both arise by a small com-

mon trunk. It runs backwards somewhat, and ascends upon the

posterior aspect of the inner condyle ; and in the interval between

that process and the olecranon, anastomoses with the r. profundus

inferior, some of its branches extending outwards, so as to com-

municate with those of the r. profundus superior and recurrens

inter-osseus.

r. Inter-osseus (communis) is of considerable size, and is some-

times called the common inter-osseous artery, from the circum-

stance of its dividing into two vessels bearing that name, which

lie on the opposite surfaces of the inter-osseous ligament or mem-
brane. This vessel inclines somewhat backwards after its origin,

to reach the upper border of the inter-osseous ligament, where its

division takes place.

r. Inter-osseus anterior proceeds downwards, lying on the anterior

surface of the inter-osseous ligament, and is accompanied by the

inter-osseous branch of the median nerve, and overlapped by the

contiguous borders of the flexor profundus and flexor longus pol-

licis. Thus placed, it gives off some muscular branches, and the two

nutritious arteries (r. medullares) to the radius and ulna. These

incline to each side and enter the oblique foramina in the bones

just mentioned, to be distributed to the medullary membranes in

their interior. The artery continues its course directly downwards

until it reaches the upper border of the pronator quadratus muscle,

where it gives off some small branches to supply that muscle, and

ramify upon the carpus, after which it passes from before back-

wards, through an opening in the inter-osseous ligament ; and, on

reaching its dorsal surface, proceeds along the back of the carpus,

where it maintains communications with the posterior carpal

branches of the radial and ulnar arteries.

r. Inter-osseus posterior passes backwards, through the interval
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left between the oblique ligament and the upper border of the

inter-osseous ligament. Continuing its course downwards, along

the arm, under cover of the extensor muscles, it gives several

branches to them, and reaches the carpus considerably diminished

in size, where its terminal branches anastomose with the perfora-

ting or terminal branches of the anterior inter-osseous artery, and

with the carpal branches of the radial and ulnar arteries. In addi-

tion to numerous muscular branches, which require no special

notice, this artery, as soon as it reaches the posterior surface of

the ligament, gives off a recurrent branch (r. recurrens inter-osseus

posterior), which is nearly as large as the continuation of the vessel.

This branch passes directly upwards, covered by the supinator

brevis and anconeus, to reach the interval between the olecranon

and external condyle, where it divides into several ramusculi that

anastomose with the terminal branches of the r. profundus superior

and inferior, as well as of the posterior ulnar recurrens.

r. ?nusculares.—Seveva\ branches are distributed to the muscles

by the ulnar artery in its course along the arm.

r. carpi dorsalis is a branch of variable size, which inclines back-

wards from the ulnar artery a little before it reaches the pisiform

bone. It winds back under the tendon of the flexor carpi ulnaris,

and reaches the dorsal surface of the carpus ; there it gives some

ramuli which anastomose with similar offsets from the metacarpal

branch of the radial artery, after which it runs along the meta-

carpal bone of the little finger, and forms its dorsal branch. From
the arch of anastomosis just referred to, the second and third

dorsal inter-osseous branches are derived.

r. carpi palmaris is a very small twig, which runs on the anterior

surface of the carpus, and anastomoses with a similar offset from

the radial artery.

BRANCHES GIVEN OFF BY THE PALMAR ARCH.

r. communicans arises a little beyond the pisiform bone, and
sinks deeply between the flexor brevis and the abductor of the

little finger ; it inosculates with the termination of the radial artery,

and thereby completes the deep palmar arch.

ramuli palmares—From the concavity and dorsal surface of the

palmar arch, small branches are given to the parts in the palm of
the hand.

r. Digitales, four in number, proceed forwards from the convexity
of the palmar arch, to supply the fingers. The first branch inclines

inwards to the ulnar border of the hand, and after giving ramus-
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culi to the small muscles of the little finger, runs along the inner
margin of its phalanges. The second runs along the fourth meta-
carpal space, and at the root of the fingers divides into two ramus-
culi, which proceed along the contiguous borders of the ring and
little fingers. The third is similarly disposed of to the ring and
middle fingers, and the fourth to the latter and the index ;— the
radial side of the index finger and the thumb are supplied from
the radial artery. Each pair of collateral branches, on arriving at

about the middle of the last phalanx of the finger, converge and
form an arch, from the convexity of which small ramusculi run
forwards to its termination.

RADIAL ARTERY.

543. arteria radialis, in direction, though not in size,

appears to be the continuation of the brachial. Its direction

is from the point of division above indicated towards the

styloid process of the radius, lying obliquely along the ante-

rior aspect of the fore-arm, its course being indicated by a

line drawn from the middle of the bend of the elbow to the

narrow interval between the trapezium bone and the tendons

of the extensors of the thumb. These can be readily felt

towards the outer border of the wrist. The artery is covered

by the fascia of the arm and integument, and for some way is

overlapped by the fleshy part of the supinator longus, which

must be drawn aside in order to expose it. It is at first sup-

ported by the branches of the musculo-spiral nerve, and some

cellular tissue, which separate it from the supinator radii

brevis muscle ; it then passes over the insertion of the pro-

nator teres and the radial origin of the flexor sublimis ; after

which, it lies on the flexor pollicis longus and pronator

quadratus, until it reaches the end of the radius. To its

inner side lies the pronator teres in the upper part of its course,

and the flexor carpi radialis in the rest ; its outer side being in

apposition with the supinator longus all the way down. Two
venas comites run parallel with the artery. The radial branch

of the musculo-spiral nerve lies to its radial side during

the middle third of its extent; but above that part the nerve

is separated from it by a considerable interval, and lower

down it turns backwards, to reach the dorsal aspect of the

arm, and loses all anatomical relation to it. Opposite the

end of the radius the artery inclines outwards, passing

2 L
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between its styloid process and the trapezium, and beneath the

two first extensors of the thumb. It then runs forwards for

a short way (lying in the angular interval between the ten-

dons of the two first extensors of the thumb and that of the

third), to gain the angle between the two first metacarpal

bones, and makes its final turn into the palm of the hand,

by passing between the heads of the abductor indicis

muscle.

Palmar arch (deep-seated).— The terminal part of the ar-

tery (arcus voice profundus) runs transversely across the palm

of the hand, lying on the heads of the inter-osseous muscles

(to which it gives branches) and the carpal extremities of the

metacarpal bones, and opposite the fourth bone of that name

inosculates with the communicating branch from the ulnar ar-

tery, which completes the deep palmar arch. This differs from

the superficial arch, not only in being more deeply seated (being

covered by all the flexor tendons), but also in retaining its

size almost undiminished, and lying nearer the carpus.

The radial artery gives off the following branches :

ramus recurrent arches upwards from the artery soon after its

origin, running between the branches of the spiral nerve. It lies

on the supinator brevis, covered by the supinator longus ; and

opposite the external condyle anastomoses with the terminal

branches of the r. profundus superior, having in its course given

ramuli to the extensor and supinator muscles.

ramuli musculares.— Several unnamed branches are given to the

muscles on the fore part of the arm.

r. Superficialis volai proceeds directly forwards from the artery,

where it is about to turn towards the back of the hand, and seems

like the proper continuation of that vessel in direction, though not

in size, as it is usually small and tapering. In this respect, however,

it is subject to many varieties. This branch runs over the small

muscles of the thumb at their origin, lying upon the annular liga-

ment, to which it is bound down by a thin process of fascia, and

terminates by inosculating with the radial extremity of the super-

ficial palmar arch, which it thus completes.

r. carpi posterior.—(r. dorsalis carpi radialis) arises close by the

tendons of the radial extensor muscles, beneath which it runs upon
the dorsal surface of the carpus, to anastomose with a similar

branch, proceeding from the ulnar artery.

r. carpi anterior.— A small branch will be found also on the
anterior surface of the carpus, arising from the radial artery some-
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what higher up. It is usually called ramus anterior carpi radialis,

to distinguish it from a similar branch of the ulnar artery, with
which it anastomoses.

r. Metacarpi—When under the extensors of the thumb, a branch
goes off obliquely forwards as if to gain the interval between the

second and third metacarpal bones. It gives from its ulnar side

one or two ramuli, which join with small branches from the poste-

rior carpal branch of the ulnar artery, and form an arch or net-

work of vessels upon the carpus. The continuation of the meta-
carpal branch runs upon the second dorsal inter-osseous muscle ; at

the cleft between the fingers it gives off ramuli to the dorsal surface

of the middle and fore-finger and communicates with the palmar di-

gital branch at its point of division. This part of the artery is some-

times called the first dorsal inter-osseous branch, the second and
third being derived from the arch of arteries above noticed.

r. dorsales pollicis are two, which sometimes arise separately, at

others by a common trunk, which divides into two ramusculi that

run along upon the dorsal aspect of the bones of the thumb, one at

its radial, the other at its ulnar border.

r. dorsalis indicis arises lower down than the preceding, and

after sending ramusculi to the abductor indicis, runs along the dor-

sal surface of the index finger. Its size is very variable.

r. Princeps pollicis commences where the artery is about to turn

across the palm of the hand, and after proceeding forwards between

the abductor indicis and adductor pollicis, divides, near the extre-

mity of the first metacarpal bone, into two ramusculi, which run

along the borders of the phalanges of the thumb at its palmar as-

pect. These form its collateral branches, and unite by anastomos-

ing upon its second phalanx, in the same way as those of the other

fingers, derived from the superficial palmar arch.

r. radialis indicis.— Close to the preceding, a branch arises,

variable in size, but very regular in its course. It runs along the

external border of the index-finger, and on its last phalanx anas-

tomoses with the corresponding collateral branch, derived from

the superficial palmar arch.

ramuli recurrentes.—From the concavity of the deep palmar

arch ramuli proceed backwards, and communicate with the carpal

arteries.

r. interossei.—From the convexity of the arch others run for-

wards along the metacarpal spaces, supplying the inter-osseous

muscles, and anastomosing with the digital branches of the ulnar

artery.

2 l2
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r. perforates.—These are small ramuli, usually three in num-

ber, which pass backwards through the metacarpal spaces at their

posterior extremities, and inosculate with the dorsal inter-osseous

branches.

Varieties.—The distribution of the arteries in the hand presents,

in very many instances, deviations from the arrangement here

indicated. We occasionally find the superficial palmar arch

formed by the ulnar artery alone, tbe superficialis volae branch

being too small to extend farther than the muscles of the thumb,

upon which it is expended. In such cases the digital branches

of the thumb, as well as those of the other fingers, are derived

from the ulnar artery, which is necessarily a little larger than

usual.

In other instances the ulnar artery forms but half the palmar

arch. In these the superficialis volae is larger than usual, and on

reaching the palm, inclines inwards, so as to meet the ulnar artery

about the middle line. The digital branches of the fingers are

derived from the arch thus formed, and those of the thumb gene-

rally from the superficialis volae by means of a short vessel which

it gives off previously to its junction.

The ulnar artery is sometimes found to incline very little to-

wards the radial side of the hand, and to supply no more than the

little finger, the ring finger, and one side of the middle finger
;

the rest of the digital branches being derived from the superfi-

cialis volae ; here there is in strictness no palmar arch, and there

is no direct connexion between the superficialis volae and the

ulnar artery. The ulnar artery has been observed to incline

obliquely across the palm, being directed from the pisiform bone

to the root of the fore-finger, supplying the usual number of

digital branches. In some of these cases a connexion is formed
between it and the superficialis volae, if the latter be large, by a

small transverse branch passing from the one to the other a little

before the annular ligament.

The ulnar artery on reaching the palm has been found so dimi-

nutive as to terminate in a few offsets upon the muscles of the

little finger, being incapable of supplying any digital branches.

It may perhaps give one branch to the inner border of the little

finger. Here all the collateral branches of the fingers are derived
from the deep palmar arch of the radial artery. The inter-osseous

branches of the latter, on reaching the cleft of the fingers, divide
and run along their margins, occupying the position of the
branches ordinarily supplied by the superficial palmar arch.
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A superficial inter-osseous artery has been observed to run

along the fore-arm in the course of the median nerve, and after

passing into the palm of the hand, to join the palmar arch formed

in the usual way. But, in some rare instances of this sort, the ulnar

artery was found smaller than it generally is, and the thumb, and

the fore-finger, and one side of the middle finger, were supplied

by the inter-osseous branch. The ulnar artery passed obliquely

forwards and gave off the remaining digital branches.

The deep palmar arch varies much in its size. The radial

artery may in this part be larger than usual, and may give off, as

above stated, the collateral branches to the fingers, or it may be

smaller, and form only half the deep arch, the rest being made up

by the communicating branch of the ulnar artery.

Finally, the greater part of the arch may be formed by the ulnar

artery, the radial being so small when it reaches the palm of the

hand that it opens into the ulnar at the root of the thumb. Here

the size of the vessel which forms the arch diminishes as it runs

from the ulnar towards the radial side of the metacarpus.

THORACIC AORTA.

544. Thoracic aorta:— {its straight portion).—The aorta

having completed its curve or arch at the lower border of the

third dorsal vertebra, descends along the spine to the fourth

lumbar vertebra, where it divides into the common iliac arte-

ries. Its direction is not vertically downwards, for as its course

is influenced by the spine, upon which it rests, it is neces-

sarily concave forwards in the dorsal region, and convex

forwards in the lumbar. Again, its commencement is at the

left side of the spine, its termination also inclines a little to

the left, whilst about the last dorsal vertebra it is nearly

upon the median line. From this arises another curve, the

convexity of which is to the right side, and the concavity to

the left. Within the thorax it diminishes little in size ; in

the abdomen the diminution is considerable, in consequence

of its giving off large branches soon after its entrance into

that cavity.

The thoracic aorta lies in the posterior mediastinum, being

before the spine, and behind the root of the left lung and the

pericardium ; its left side is in contact with the correspond-

ing pleura, the right with the vena azygos major, the tho-

racic duct, and oesophagus. The latter tube, however, as it
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descends, inclines in front of the artery, and near the

diaphragm gets to its left side.

The branches which it gives are numerous but small.

rami pericordiaci are some very small and irregular vessels

which pass forwards and ramify on the pericardium.

r. Bronchioles are the proper nutritious arteries of the substance

of the lung
;
they accompany the bronchial tubes in their ramifi-

cations through the organ. They vary much in their mode of

origin, and also in their number : in some instances there being

two, in others three, four, or even five. Thus, two small vessels

arise from the aorta, about an inch below the arch, which diverge,

inclining forwards and outwards, each being directed to the corre-

sponding bronchus, whose course it takes, dividing and subdi-

viding with the minuter bronchi into the substance of the lung.

These are the superior bronchial arteries ; they occasionally issue

from a small common trunk. Lower down, two others (r. bron-

chioles inferiores) come off, which apply themselves to the bronchi

and take a similar course. The right bronchial artery often arises

from the first aortic intercostal. The left has been seen to arise

from the subclavian, and, in a few rare instances, from the inferior

thyroid.

r. CEsophageales are also variable in size and number ; there are

usually four or five, which arise from the fore part or right side of

the aorta, and run obliquely downwards upon the oesophagus,

freely supplying its substance. The lower branches of these

vessels anastomose with the ascending offsets of the coronary

artery of the stomach, whilst the upper ones communicate in a

similar way with branches of the inferior thyroid.

r. Intercostales (inferiores) arise from the posterior part of the

aorta, and run at first outwards and upwards upon the bodies of

the vertebra;, after which they lie along the intercostal spaces.

Their number varies ; there are usually eight or nine at the right

side, for the two or three first intercostal spaces are supplied by
the superior intercostal artery, derived from the subclavian; on
the left side there are generally ten. Owing to the position of

the aorta with regard to the spine, the right aortic intercostals

are a little longer than the left. As these vessels pass outwards,
they are covered by the pleura, and crossed by the sympathetic
nerve; those of the right side also pass behind the oesophagus, the
thoracic duct, and the vena azygos major. When arrived in the
intercostal space, the corresponding vein being above it and the
nerve below it, the artery gives off its posterior branch, which
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passes directly backwards, and is ultimately distributed to the

muscles of the back which are lodged in the vertebral groove
;

previously to which, it gives ramusculi to the body of the vertebra

upon which it passed, and also one which enters the interverte-

bral foramen and ramifies upon the membranes of the spinal cord.

The continuation of the vessel is placed at first between the

pleura and the external intercostal muscle, and then between the

two planes of muscles of that name. It divides into two branches,

which diverge at an acute angle and then run along parallel to

one another, taking the course of the margins of the ribs between

which they lie. The inferior or smaller branch inclines down-

ward, and approaches the border of the rib which lies below its

intercostal space, and after giving small twigs to the bone and

the intercostal muscles, anastomoses with some of the superficial

vessels. The superior or larger branch inclines towards the

border of the rib which lies above its intercostal space, and, after

giving branches to the intercostal muscles and communicating

with the preceding branch, anastomoses with the anterior inter-

costal branches derived from the internal mammary artery, and

with the thoracic branches of the axillary artery. The first aortic

intercostal artery has an anastomosis with the vessel of that

name, which comes from the subclavian artery, and the three

last are prolonged amongst the abdominal muscles, where they

communicate with the epigastric artery in front, the phrenic

internally, and the lumbar branches of the abdominal aorta in-

feriorly.

ABDOMINAL AORTA.

545. The Aorta, after having passed between the crura of

the diaphragm, rests on the bodies of the lumbar vertebrae as

far as the fourth, where its division takes place. Its anterior

surface is successively in apposition with the liver, the pan-

creas, duodenum, and mesentery. The vena cava accompa-

nies it, lying at its right side, and it is surrounded by a

mesh of nerves derived from the sympathetic.

The branches of the abdominal aorta are divided into two

sets—1. Those which arise from its fore part and singly,

viz. the cceliac, and the superior and inferior mesenteric.

2. Those which pass off in pairs, viz. the phrenic, capsular,

renal, spermatic, and lumbar.
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CCELIAC ARTERY OR AXIS.

546. arteria Caliaca arises from the aorta whilst between

the crura of the diaphragm, and as soon as it becomes appa-

rent in the cavity of the abdomen. In the erect position of

the body its direction is nearly horizontally forwards, but it

is not more than half an inch long. It is concealed by the

small omentum, and lies close to the left side of the lobulus

Spigelii, and above the pancreas, the two semi-lunar ganglia

being in apposition with it on either side. It gives off three

remarkable branches ; viz. the coronary artery of the sto-

mach, the hepatic, and splenic.

CORONARY ARTERY OF THE STOMACH.

547.— 1. a. Coronaria ventriculi, the smallest of the three,

inclines upwards, and to the left side, to reach the cardiac

orifice of the stomach. At this point some ramuli are sent

upwards on the cesophagus, which communicate with the

aortic cesophagean branches ; others pass before and behind

the cardiac extremity of the stomach, which they coil round.

The continuation of the vessel inclines from left to right

along the upper curvature of the stomach, gives branches to

its coats, and inosculates with the pyloric branch of the hepa-

tic artery.

HEPATIC ARTERY.

548.— 2. a. Hepatica, intermediate in size, at least in the

adult, between the coronary and the splenic, passes upwards,

and to the right side, to reach the transverse fissure of the

liver, in which course it lies in front of the vena portae and

to the left of the hepatic duct. Previously to reaching the

liver, it gives the following branches :

—

arteria pylorica descends to reach the pyloric end of the

stomach, and then turns along its upper curvature, about the

middle of which it inosculates with the coronary artery : it is

sometimes a branch of the following:

—

a. Gastro-duodenalis descends behind the duodenum near the

pylorus, and on reaching the lower border of the stomach, changes

both its name and direction. It runs from right to left along the

great curvature of the stomach, between the lamella? of the great

epiploon (omentum), assuming the name of gastro-epiploica dextra,
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and inosculates with the gastro-epiploica sinistra derived from the

splenic artery. It gives several branches to the duodenum and

pancreas
;
one, larger than the rest, is called a. pancreatico-duode-

nalis; it runs downwards and to the left in forming a curve in its

course along the inner margin of the duodenum, distributing

branches to it and the pancreas, and communicating with some

small branches of the superior mesenteric artery.

Near the transverse fissure of the liver, the hepatic artery di-

vides into its right and left branches, which are intended for the

supply of the corresponding lobes of that organ. The left, or

smaller division, lying in front of the vena portae, diverges at an

acute angle from the other branch, and turns outwards to reach

the left extremity of the transverse fissure of the liver, where it

enters its substance, divides and subdivides into minute ramus*

culi, ramifying in the intimate texture of the organ.

The right or larger branch inclines outwards to the right

extremity of the transverse fissure. When crossing behind the

cystic duct, it gives off a branch (ramusculus cysticus), which turns

upwards and forwards upon the neck of the gall-bladder, and

divides into two ramusculi, of which one ramifies between its

coats at its depending surface, the other between it and the liver.

The right hepatic artery then divides into two or three branches,

which enter the liver by its transverse fissure, and ramify in its

substance, accompanying the divisions of the vena portae and

hepatic ducts.

SPLENIC ARTERY.

549-—3. a. Splenica, in the adult, is the largest branch

of the cceliac axis, from which it runs outwards, backwards,

and to the left side. This artery will be found waving and

tortuous in its course, as it passes along the upper border of

the pancreas, to which it gives ramuli, and near the spleen

divides into several branches. Some of these enter the fissure

in that organ, and are distributed to its substance ; three or

four are reflected towards the bulging end of the stomach, in

which they ramify. Its branches are the following:

—

rami pancreatici are variable in size and number
; they are

given off whilst the artery is passing along the pancreas, in the

substance of which they ramify. One of larger size not unfre-

quently runs from left to right, in the direction of the pancreatic

duct, and is called r. pancreaticus magnus.
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r. Splenici are the proper terminal branches of the artery
;
they

are five or six in number, and vary in length and size ;
they enter

the spleen by the hilus or fissure in its concave surface, and divide

within the organ until they become capillary.

The other branches of the splenic artery are reflected from it,

and run a retrograde course.

r. Gastrici (rasa brevia) vary from five to seven in number; they

run from left to right, some issuing from the trunk of the splenic

artery, others from its terminal branches. Enclosed within the

splenic omentum, they reach the left extremity of the stomach,

where they divide and spread out between its coats, communicat-

ing with the coronary and epiploic arteries.

r. Gastro-epiploicus sinister turns forwards and downwards from

the splenic, being at the same time reflected from left to right

along the great curvature of the stomach, where it inosculates

with the right gastro-epiploic branch. In its course, this vessel

lies between the layers of the great omentum, to which it gives

several long branches
;
many also pass upwards from it to both

surfaces of the stomach, where they communicate with the other

gastric arteries.

SUPERIOR MESENTERIC ARTERY.

550. a. Mesenterica superior arises from the fore part of

the aorta, a little below the cceliac. Its root lies beneath the

pancreas, and above the transverse part of the duodenum

;

and its continuation is enclosed between the lamellae of the

mesentery. This vessel at first inclines downwards, and to

the left side, but afterwards changes its direction, running

transversely towards the right iliac fossa, opposite to which it

inosculates with the ilio-colic branch. It thus describes a

curve, whose concavity looks to the right side, so that its

branches may be divided into two sets, viz. those which arise

from its convexity and those from its concavity. Those
which spring from the convex side of the vessel {rami intes-

tini tenuis) are all intended for the supply of the jejunum

and ilium. They are usually from sixteen to twenty in num-
ber. They run parallel to one another for some way, and
then divide into two branches, each of which forms an arch,

with a similar offset from the neighbouring branch. From
the summit of the first set of arches branches issue, which
divide, and re-communicate in the same way, until, finally,
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after forming four or five such tiers of arches, each smaller

than the other, the ultimate ramusculi proceed directly to the

intestines, and ramify in their coats. The branches from the

right side of the mesenteric artery are given to the large

intestine, arteries, colicce, rather rami colici.

ramus ilio- Colicus, which is the first of these, (taking them in

their order from below upwards,) inclines downwards, and to the

right side, towards the ilio-colic valve, near which it divides into

two branches; of which one arches down, to inosculate with the

termination of the mesenteric artery itself, and from the convexity

of the arch branches go off towards the junction of the small with

the large intestines, particularly to the valve ; the other division

ascends, and inosculates with the following branch :

—

r. Colicus dexter passes transversely to the middle of the ascend-

ing colon, opposite to which it resolves itself into two branches, of

which one descends to communicate with the preceding vessel,

whilst the other ascends to join in an arch with the succeeding :

—

r. Colicus medius passes upwards to the transverse colon, and

divides in a manner exactly similar to the vessels just noticed.

One of its branches inclines to the right, where it inosculates with

the preceding vessel ; the other descends to the left side, and

maintains a similar communication with the left colic branch,

derived from the inferior mesenteric artery. From the arches of

inosculation thus formed ramusculi pass to the intestine, for the

supply of its coats.

INFERIOR MESENTERIC ARTERY.

551. a. Mesenterica inferior arises from the aorta, about

an inch above its termination. It inclines downwards to the

left iliac fossa to reach the sigmoid flexure of the colon, from

which it descends into the pelvis, and, under the name of

" superior hemorrhoidal" artery, runs down behind the

rectum. Its branches are :
—

ramus Colicus sinister, which, close by the descending colon,

divides into two branches, similar to those of the colic vessels of

the opposite side. One of these branches passes upwards along

the colon, and inosculates with the descending branch of the

middle colic ; whilst the descending branch passes along the sig-

moid flexure, to which it sends ramusculi. It anastomoses with

the sigmoid branch.

r. Sigmoidcus runs obliquely outwards to the sigmoid flexure of
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the colon ; it divides into branches, some of which incline upwards

and form arches with the preceding vessel, others turn downwards

to the top of the rectum. From both, ramuli pass into the coats

of the intestine.

r. Hcemorrhoidalis superior.— The continuation of the vessel

having assumed the name of the superior haemorrhoidal artery,

lies in the fold of the meso-rectum, and ramifies in the coats of

the intestine communicating with the middle and inferior haemor-

rhoidal arteries.

We shall find, on even a slight inspection, a continued chain of

anastomosis from one end of the alimentary canal to the other.

The colic arteries form a vascular circle along the great intestine.

The branches from the convex side of the mesenteric artery

establish another range of arches along the small intestine, which

is connected to the former by the ilio-colic artery. The superior

mesenteric again anastomoses by some branches near its root with

the pancreatico-duodenalis ; the latter, at its commencement, is

in a manner continuous with the pyloric artery ; and so on, through

the coronary and its ascending branches, a similar connexion is

formed with the oesophageal branches, even up to the pharynx.

The middle sacral artery is the last of the single branches.

MIDDLE SACRAL ARTERY.

552. a. Sacra media (r. sacer medius) is a small vessel

about the size of a crow-quill, which arises from the extre-

mity of the aorta, just at its bifurcation. From this point

the artery proceeds downwards upon the last lumbar ver-

tebra, and over the middle of the sacrum, as far as the coc-

cyx, where it forms small arches of anastomosis with the

lateral sacral arteries. From its anterior surface some ramus-

culi come forwards within the folds of the meso-rectum, and
ramify upon the posterior surface of the intestine, and on

each side others spread out upon the sacrum, and anastomose

with the lateral sacral arteries, occasionally sending small

twigs into the anterior sacral foramina.

The branches of the abdominal aorta, which arise in pairs,

are, the phrenic, capsular, renal, spermatic, and lumbar.

PHRENIC ARTERIES.

553. a. phrenica are two small vessels which usually arise

from the aorta, on a level with the inferior surface of the
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diaphragm. They are very close at their origin from the

fore part of the aorta, but instantly diverge, cross the crura

of the diaphragm, and proceed upwards and outwards upon

its central tendon and broad muscle. That of the left side

having passed behind the oesophagus, runs up to the left of

the oesophageal opening, whilst the right phrenic artery, after

having passed behind the liver and the vena cava, lies to the

right side of the opening in the diaphragm which transmits

the latter. Each of these arteries divides into two branches

before it reaches the central tendon of the diaphragm, of

which one runs forwards towards the anterior margin of the

thorax, distributing branches to the diaphragm, and finally

anastomosing with the musculo-phrenic branch of the internal

mammary artery. The other pursues a transverse direction

towards the lateral margin of the thorax, and communicates

with the termination of the intercostal arteries. Each phrenic

artery gives small branches to the supra-renal capsule of its

own side, and to the crus of the diaphragm, the left sends

some to the oesophagus, and the right to the termination of

the cava.

CAPSULAR OR SUPRA-RENAL ARTERIES.

554. a. capmlares are two very small vessels which arise

from the aorta, on a level with the superior mesenteric artery,

and incline obliquely outwards upon the crura of the dia-

phragm to the supra-renal capsules to which they are distri-

buted, anastomosing at the same time with the branches

derived from the phrenic artery.

RENAL OR EMULGENT ARTERIES.

555. a. Renales arise from the sides of the aorta, a little

below the superior mesenteric artery, that of the right side

being somewhat lower down than the left. The direction of

each is outwards transversely, so as to form nearly a right

angle with the aorta, but it has at the same time an inclina-

tion backwards and downwards. In consequence of the

position of the aorta upon the spine, the right renal artery

has to run a somewhat longer course than the left to reach

the kidney ; in most cases it crosses behind the vena cava,

and is overlapped by its accompanying vein. Previously to
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reaching the concave border of the kidney, each artery divides

into four or five branches, the greater number of which

usually lie intermediate between the vein and the pelvis of

the kidney, the latter being posterior, the former anterior.

These branches, after having passed deeply into the fissure of

the kidney, divide into ramusculi, which diverge, and mu-

tually anastomose, forming a vascular interlacement round

the conical masses into which the tubuli uriniferi are aggre-

gated; and so, when reduced to the size of capillaries, they

constitute, with the ultimate radicles of the renal veins, the

proper cortical or secreting structure of the kidney.

SPERMATIC ARTERIES.

556. a. Spermaticce are two very small vessels which

arise from the fore part of the aorta, a little below the renal

arteries. In the foetus they are very short, as the testes are

placed immediately beneath the kidneys ; but the arteries

acquire a proportional elongation as these organs remove

from the lumbar region down into the scrotum. The direction

of each spermatic artery is outwards and downwards, cross-

ing the ureter, resting on the psoas muscle, and after passing

over the external iliac artery, turns forwards to the internal

abdominal ring, where it comes into contact with the vas

deferens, with which it descends through the canal, forming

part of the spermatic cord as far as the testis, to the tubular

structure of which it is distributed.

In the female these arteries do not pass out of the cavity.

Their origin, direction, and relations, in the first part of their

course conform to what obtains in the male, but at the

margin of the pelvis they incline inwards and backwards, so

as to get between the layers of the broad ligaments of the

uterus, by which they are guided to the ovaries, to whose
structure they are finally distributed. Some of their ra-

musculi can also be traced along the round ligament into the

inguinal canal, and others as far as the uterus, to which
they are conducted by the Fallopian tubes.

LUMBAR ARTERIES.

557. r. Lumbales are analogous to the intercostal arteries,

for they are not only similar in their mode of origin, direction,
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and size, but also, like them, are intended for the supply of

the lateral parts of the trunk. Moreover, as the intercostals,

by communicating with the internal mammary arteries, form

a vascular ring round the thorax, the lumbar arteries, by
anastomosing with the epigastric, bear a similar relation to

the walls of the abdomen. The lumbar arteries, when they

arise singly from the aorta, which is not always the case, are

five in number ; the first three pass outwards under the crus

of the diaphragm, the sympathetic nerve, and the psoas

muscle, the two last under the latter. Those of the right

side pass behind the vena cava. In the first part of their

course, they rest on the bodies of the vertebrae as they run

towards the intervertebral spaces, where they give off two

sets of branches, which take different directions; one being

posterior, the other internal.

r. Mvscularis.— The posterior branch of each artery turns

directly backwards, between the transverse processes of the ver-

tebrae, and is distributed to the deep-seated lumbar muscles.

r. Spinales.— The internal branches, usually two, or one which

soon divides into two, enter the intervertebral foramina, and ter-

minate in ramuli, of which some ramify upon the spinal cord and

its membranes, communicating with the other spinal arteries;

others supply the osseous structure, entering some of the foramina

observable upon the surface of the bone, and may be called its

nutritious branches (r. nutritii).

The artery itself, after giving off these branches, runs outwards

transversely, maintaining its original direction, and after having

passed first between the psoas and quadratus lumborum muscles,

it gets between the layers of abdominal muscles and divides into

branches, which supply these muscles, and also maintain various

anastomoses ; for they communicate with the branches of the epi-

gastric and mammary arteries in front, with the terminal branches

of the intercostals superiorly, and with those of the ilio-lumbar

and circumflex ilii inferiorly.

Varieties in the distribution, mode of origin, and relative

size of the branches of the abdominal aorta, are of frequent

occurrence.

The phrenic arteries, in some instances, arise not separately,

but by a common trunk, from the fore part of the aorta; in

others, whilst one comes off as usual from that vessel, the other
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issues from the cceliac, the coronary, the renal, or conjointly with

the capsular. These variations, however, seem to exert little in-

fluence on their course and distribution.

The hepatic artery, instead of arising from the cceliac, has, in a

few instances, been seen to come from the aorta, and in one case

from the superior mesenteric. It is much more usual to find two

arteries entering the liver in the ordinary way, which, instead of

arising by a common trunk come off separately, one from the

coronary, the other from the cceliac or mesenteric. Dr. Green

cites a case in which he found three hepatic arteries, " the left

from the cceliac, in common with the coronaria ventriculi ; another

in the middle from the cceliac, also in common with the gastro-

epiploica dextra ; and a left (qu. right ?) hepatic from the superior

mesenteric, which gave off the cystic artery."

We frequently find the kidney at one or both sides receiving

more arteries than one, but their size is diminished, from which it

would appear that the deviation has gone merely a degree beyond

that in which the single artery becomes divided into branches soon

after its origin. The additional arteries in these cases come from

the lower part of the aorta, or from the common iliac. When a

kidney is placed lower than usual, for instance when situated in

the pelvis, its artery is derived from the internal iliac or hypogas-

tric. Meckel found in one case the two renal arteries of opposite

sides arising by a common trunk from the fore part of the aorta.

The spermatic arteries occasionally arise by a common trunk,

somewhat as the phrenics do ; not unfrequently one of them is a

branch of the renal.

The lumbar arteries of opposite sides, instead of arising sepa-

rately from the aorta, may occasionally commence by a common
trunk, whose branches pass out laterally, and continue their course

in the ordinary way. The first lumbar not unfrequently arises

conjointly with the last intercostal, and, in some instances, the last

is a branch of the common iliac, or of the middle sacral.

The middle sacral artery represents the caudal prolongation of

the aorta, but is necessarily diminutive in man, as the coccygeal

vertebrae are merely rudimentary or atrophied. It sometimes de-

viates a little to the side, and proceeds, not from the bifurcation of

the aorta, but from one of the common iliac arteries, usually from
that of the left side.

558. The abdominal aorta terminates by dividing into two
trunks, called the common iliac arteries, which diverge at

an acute angle. This bifurcation usually takes place on the
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body of the fourth lumbar vertebra, a little to the left of the

middle line. The point here indicated will be found on a

level with a line drawn from one crista ilii to the other, and
may be transfixed by another passed horizontally backwards
from the left margin of the umbilicus to the vertebral column,

in the erect position of the body. It should, however, be ob-

served, that the division not unfrequently takes place higher

up or lower down by about the breadth of half a vertebra.

COMMON ILIAC ARTERIES.

559- Artericc Iliactc communes commence at the bifurcation

of the aorta, and diverge as they pass downwards and out-

wards to the sacro-iliac symphysis, where each of them di-

vides into two primary branches,— the internal and external

iliac arteries, the former being distributed to the viscera of the

pelvis, and the soft parts on its external surface, as well as

to the perinaeum, whilst the latter is prolonged into the lower

extremity, after having sent two important branches to the

parietes of the abdomen.

The common iliac arteries of opposite sides present some

differences in their direction, length, and relations to contigu-

ous parts, which deserve notice. The vessel on the right side

passes off more abruptly than the left, and is somewhat longer,

as the division of the aorta occurs to the left of the middle

line. The right one also lies obliquely on the last lumbar

vertebra, from which it is separated by both the common

iliac veins, as they terminate in the vena cava. Both these

vessels are covered by the peritonaeum, and crossed by the

ureters just at their point of division ; the right being

also crossed by the intestine ilium, where it is about to pass

into the large intestine ; whilst the left lies behind the sig-

moid flexure of the colon. To the inner side of the left iliac

artery, and supported on the last lumbar vertebra, lies its ac-

companying vein ; on the right side the vein lies nearly be-

hind the artery.

No branch that has received a name or deserves notice

is given off by the common iliac trunks ; but on reaching the

sacro-iliac symphysis, as has been observed, each divides into

the internal and external iliac arteries. We shall commence

with the description of the internal iliac artery, chiefly be-

2 M
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cause the parts which its branches supply, viz. the pelvic

viscera and the perineum, require to be examined at an early

period.

Dissection.-In order to trace the branches of the internal iliac

artery, it is necessary to obtain a lateral view of the parts within

the pelvis. Previously to taking measures for this purpose, the

perinaeum should be dissected, and the pudic artery examined at

the same time (see sect. 404). When this has been done, saw

through the os pubis a little outside the symphysis, also the sacro-

iliac symphysis of the same side ; detach the peritonaeum and

viscera from that side, and push them to the opposite :
by these

means the whole limb, and the lateral part of the pelvis, can be

removed, leaving the contained organs with their vessels, and one

side of the cavity, undisturbed. When the parts are sponged, the

arteries can be easily traced by commencing with the trunk and

proceeding along the branches. In order to expose the branches

of the gluteal and ischiadic arteries outside the pelvis, the gluteus

maximus muscle must be dissected, detached from its origin, and

reflected downwards.

INTERNAL ILIAC ARTERY.

560. a. Iliaca interna (hypogastrica ; pelvica) in the foetus,

both from its direction and size, appears to be the continua-

tion of the common iliac trunk. It is nearly double the size

of the external iliac artery, but in the adult the relation in

this particular is reversed, the external iliac being larger.

As the vessel in the foetal state differs from that in the adult

subject so materially, in length, relations, size, &c, it be-

comes necessary to describe its condition in the former, pre-

viously to considering its course and distribution in the

latter.

Internal iliac artery in the fatus.—When the vessels in

the foetus are injected (part or the whole of the umbilical

cord remaining attached), it will be found that the internal

iliac artery proceeds from the point at which the common
trunk divides (sacro-iliac symphysis) forwards and a little

downwards, to reach the side of the bladder. In this course

the artery descends very little, as the body and fundus of the

bladder project into the abdomen in early life. Guided by
the side and fundus of the bladder, it reaches the inner sur-
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face of the parietes of the abdomen, along which it ascends to

the umbilicus, converging to the vessel of the opposite side.

When arrived at that aperture, the two arteries come into

contact with the umbilical vein, round which they coil in a

peculiar manner, until they reach the placenta, in the spongy

texture of which their branches ramify until they become

capillary. To that part of the vessel which intervenes be-

tween the sacro-iliac symphysis and the side of the bladder,

the term hypogastric can in strictness be applied ; the re-

mainder thence onward through the umbilicus to the placenta,

being the proper -umbilical artery, which performs an im-

portant part in carrying on the foetal circulation. In the first

part of its course the vessel lies along the margin and side of

the pelvis, covered by the peritonaeum, then between that

membrane and the side of the bladder, to which it gives

branches {superior vesical), and finally, between the peri-

tonaeum and the fascia transversalis, which separates it from

the rectus muscle and its sheath. After birth, when the

placental circulation is no longer carried on, the umbilical

arteries gradually contract, become impervious, and reduced

to the form of mere ligamentous cords, extending from the

side of the bladder to the umbilicus. The remaining part,

which still continues pervious, presents a diminution in size

proportioned to the decrease in the quantity of blood circu-

lated through it.

561. The internal iliac artery in the adult is a short stunted

trunk, extending from the sacro-iliac symphysis to the sacro-

sciatic notch, opposite to which it may be said to terminate by

dividing into branches. The external side of the artery, j ust

at its origin, is in contact with the inner border of the psoas

muscle ; lower down it rests against part of the sacral plexus.

Behind it, is situated the internal iliac vein, and the communi-

cating branch which passes from the lumbar to the sacral

plexus ; in front it is crossed by the ureter which separates it

from the peritonaeum. When the depth at which this vessel

is situated is duly considered, as well as its close connexion

with the different parts here enumerated, we can form some

idea of the difficulty of passing a ligature round it in the living

subject, without including the nerve, or injuring the vein.

Its branches, though constant and regular in their existence

2 m 2
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and general distribution, still vary much in their origin.

Some, which are rather small and variable, are distributed

to the parts or organs within the pelvis, viz. the surface of

the sacrum, the rectum, bladder, uterus, and vagina, whilst

others of larger size are sent for the most part to the muscles

within the cavity of the pelvis, and upon its outside. View-

ing the internal iliac artery as we usually do after making a

lateral section of the pelvis, it will be observed in most cases

to present two primary branches at its point of division, one

anterior, the other posterior : the latter gives off the ilio-

lumbar, obturator, gluteal, and lateral sacral arteries ; whilst

from the anterior branch arise the umbilical (being originally

its proper continuation), the ischiadic, and the pudic, which

usually furnishes the vesical, uterine, and middle hemor-

rhoidal arteries.

ILIO-LUMBAR ARTERY.

562. r. Ilio-lumbalis (iliaco-muscularis) resembles the lum-

bar branches of the aorta in direction and distribution. It

passes outwards beneath the psoas muscle and external iliac

vessels, to reach the margin of the iliac fossa, where it divides

into two sets of branches. Of these, one passes upwards, rami-

fying in the psoas and quadratus muscles, where some of them

communicate with those of the last lumbar arteries, whilst

others enter the inter-vertebral foramina, and supply the

parts lodged in the vertebral canal. The rest of its branches

turn downwards and outwards, either in the substance of the

iliacus muscle, or between it and the surface of the ilium.

Some of these reach the crista and spine of that bone, where

they anastomose with the circumflex ilii, and, if followed with

attention, some can be traced forwards through the abdominal

muscles, which they supply, and in which they communicate

with the external branches of the epigastric artery.

OBTURATOR ARTERY.

563. r. Obturatorius (sub-pubio femoralis), usually arises

from the posterior branch of the internal iliac, but not

unfrequently from the epigastric. The course and length

of the internal or pelvic portion of the vessel will vary mate-
rially in these cases; the external or femoral is generally
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uniform. According to J. Cloquet,* who noted its distribu-

tion in more than two hundred instances, the number in which

it arises from the iliac, as compared with that from the epi-

gastric, may be stated as three to one. When the obturator

artery arises from the internal iliac, it passes forwards close

to the obturator internus muscle, and a little beneath the

nerve of the same name, with which it gradually comes into

contact. Both pierce the pelvic fascia, pass through a cellu-

lar interval between the pubic and ischiatic portions of the

obturator muscle, and finally appear at the top of the thigh,

after having made their way through the oval aperture in the

thyroid or obturator membrane. In this course the nerve

lies above the artery, both being placed between the pelvic

fascia and peritonaeum, as they run along the inner side of

the pelvis. But when it arises from the epigastric artery, it

has to pass downwards and inwards into the pelvis, in order

to reach the thyroid foramen ; and in doing so its course

must lie along the margin of the crural ring, and must be

placed close to some part of the neck of the hernial sac,

should a portion of intestine be protruded through that aper-

ture. If the obturator artery arises near the origin of the

epigastric, or by a short trunk common to it and that vessel,

it will be placed across the external side of the crural ring

;

but if it starts from a point higher up, as it has to incline

inwards whilst descending into the pelvis, it will be found

along the superior and internal border of the ring, and there-

fore almost surrounding the neck of the sac. This, however,

is rather an unusual occurrence ;
Breschetf appears to have

met only a single instance of it. When the obturator artery

has reached the thigh, it is supported on the external obtura-

tor muscle, and covered by the pectineus ; it soon divides into

two branches, one external, the other internal. The external

branch inclines backwards and outwards, sending off branches,

some for the supply of the obturator and quadratus muscles,

whilst one or two, in some instances, reach the notch in the

acetabulum, through which they pass, and are distributed to

the hip-joint. The internal branch passes downwards be-

* Recherches Anatomiques sur les Hernies.

t Theses pr6sent6es et soutenues publiquement devant les Juges du Concours.

Paris, 1819.
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tween the adductors, supplies them as well as the pectineus

and gracilis, and communicates with branches of the internal

circumflex artery.

GLUTEAL ARTERY.

564. r. Gluteus (la fessiere, Chauss.) is the largest branch

of the internal iliac artery ; it inclines downwards and out-

wards, so as to reach the border of the great sciatic notch,

beneath which it turns in order to appear on the dorsum of

the pelvis. Its trunk will be found, accompanied by the

gluteal vein and nerve, in the interval between the contiguous

borders of the gluteus medius and pyriformis muscles ; but

it instantly divides into branches, one of which runs between

the gluteus maximus and medius, and is superficial relatively

to the other, which is placed between the latter muscle and

the gluteus minimus. The first or superficial branch sends off

in its course several ramusculi, which are distributed, some

inwards (after piercing the tendinous origin of the gluteus

maximus) to the side of the sacrum, anastomosing with the

posterior branches of the sacral arteries ; others, of consider-

able size, pass outwards between the gluteal muscles which

they supply. The second or deep branch, situated between

the gluteus medius and minimus, runs in an arched direction

forwards, and may be said to divide into two branches. The
superior one, holding the course of the vessel from which it

arises, proceeds beneath the gluteus medius and tensor vaginas

femoris, towards the anterior spine of the ilium, and anas-

tomoses with the circumflex ilii and the ascending branches

of the external circumflex artery, after having freely supplied

the muscles between which it passes. The other branch de-

scends towards the great trochanter, supplies the gluteal

muscles, and anastomoses with the external circumflex.

SACRAL ARTERY (LATERAL).

565. r. Sacro-lateralis is generally a small single vessel

;

sometimes there are two, running parallel in the usual direc-

tion, which is downwards and inwards, in front of the ante-
rior sacral foramina, resting upon the origin of the pyriformis
muscle and the primary branches of the sacral nerves. It lies
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about an inch outside the middle sacral artery, having between
them the sympathetic nerve, and runs as far as the coccyx,

where it arches inwards to anastomose with the middle sacral

and the lateral sacral of the opposite side. Sometimes it

enters the third or fourth sacral foramen, and ramifies in

the interior of the canal. Branches pass off anteriorly from
this artery to the back part of the rectum and bladder;

others, more considerable, incline backwards, and after giving

ramusculi to the pyriformis and sacral nerves, enter the fora-

mina, and are distributed to the nerves within the canal,

some being prolonged backwards through the posterior sacral

foramina, so as to terminate upon the dorsal surface of the

sacrum.

ISCHIADIC ARTERY.

566. r. Ischiadicus is smaller than the gluteal, and arises

somewhat lower down. It occasionally forms a common
trunk with the pudic artery, in other instances it gives off

that vessel when it is about to leave the pelvis. Placed for

some way upon the pelvic surface of the pyriformis muscle

and the sciatic plexus of nerves, it soon turns backwards

beneath the border of that vessel, passing between it and

the superior gemellus. In this situation it lies in the interval

between the tuber ischii and great trochanter, covered by the

gluteus maximus. It gives off several muscular branches, to

supply the external rotators on which it lies, as well as the

gluteus which conceals it. Two only of its numerous branches

have received names, or require a particular notice. An
internal branch, the coccygeal (ramus coccygeus) inclines

inwards, and pierces the great sacro-sciatic ligament, and so

reaches the posterior surface of the coccyx, and supplies the

coccygeus and levator ani muscles. A descending branch

(comes nervi ischiadic^ Murray, Harrison,) runs downwards,

accompanying the sciatic nerve, and sends a long branch

into its interior, which passes some way along with it in its

course through the thigh. Besides these, some branches,

after supplying the upper part of the flexor muscles, anasto-

mose with the gluteal, the circumflex, and superior perforat-

ing arteries.
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PUDIC ARTERY.

567. r. Pudicus internus (artere honteuse interne). The

parts contained in the perinaeum are supplied with blood

from the internal pudic artery. This vessel usually arises as

a distinct branch from the internal iliac artery, but occasion-

ally is derived from a trunk common to it and the ischiadic.

It inclines downwards and outwards to reach the spine of the

ischium, lying at first on the sacral plexus, but afterwards

passes between the pyriformis and coccygeus muscles, to gain

the point just referred to. Having thus passed out of the

pelvic cavity, it rests upon the external surface of the spine

of the ischium, beneath which it turns inwards through the

lesser sciatic notch, and proceeds towards the inner surface

of the tuber ischii. In this situation it lies on the obturator

internus muscle, to which it is bound down by the obturator

fascia, between which structures it lies, in its course for-

wards and upwards, along the rami of the pubes and ischi-

um, towards the pubic arch. On approaching the latter,

the artery pierces the fascia, and becomes placed between

the crus penis and the bone, where it divides into its two

ultimate branches, viz. ramus dorsalis penis and r. corporis

cavernosi. In the first part of its course, whilst within the

pelvis, the artery lies behind the bladder and vesiculae semi-

nales, and is supported by the pyriformis muscle and the

sacral nerves ; whilst outside the cavity it is placed between

the sciatic ligaments, and rests upon the spine of the ischium.

With these parts of the vessel we have nothing to do, in a

practical point of view ; but as soon as it reaches the perinseal

space, it enters into new and important relations. Its direc-

tion is forwards, upwards, and inwards, taking the direction

of the rami of the os pubis and of the ischium. It rests

against the obturator internus muscle, which separates it from
the bone, being at first about an inch, or somewhat more,
higher up than the margin of the tuber ischii, in which situa-

tion it is concealed and bound down by the obturator fascia.

In the rest of its course, where it corresponds with the rami,
it has the bone to its outside, the falciform process of the o-reat

sciatic ligament beneath, and the obturator fascia internally.
In the course of the artery numerous branches are given off:
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we may divide them into three sets, viz. the pelvic, the peri-

naeal, and the terminal. The pelvic branches consist, in the

first place, of some small unnamed ramusculi given to the

coccygeus, pyriformis, and obturator muscles ; and, secondly,

of some which pass inwards to the rectum, prostate, and blad-

der, and are named from the parts which they supply, viz.

vesical, vaginal, uterine, and middle hemorrhoidal. But as

these sometimes come from the ischiadic, or internal iliac

arteries, we must notice them separately, and not merely as

branches of the pudic. The perinaeal branches are the fol-

lowing:

—

rami hamorrhoidales extend, two or three in number, in-

cline inwards from the pudic artery, when it has reached the

tuber ischii, and must necessarily pierce the fascia which binds

it down, in order to reach the perinaeum. They lie embedded

in a quantity of adipose substance, lodged in the interval be-

tween the ischium and the sphincter ani, and soon branch out

into ramusculi, which are distributed to the parts about the

margin of the anus.

r. Perinai superjicialis is a long, small, but still regular

artery, which supplies the scrotum and upper part of the peri-

naeum ; it pierces the fascia a little higher up than the pre-

ceding, and then turns upwards close by, and parallel with,

the rami of the ischium and pubes: it crosses the transversus

perinaei muscle, and finally lies in a groove between the

erector penis and accelerator urinae. In this course, it gra-

dually becomes superficial as it ascends, and in the male is

distributed to the scrotum, in females to the labium. It not

unfrequently gives off the following artery :

—

r. Transversus perinai arises either from the pudic artery,

or from the preceding branch, when on a level with the trans-

versus perinaei muscle. As its name implies, it runs across

the perinaeum, and terminates in small twigs, which are dis-

tributed to the parts between the anus and bulb. Its size is

very small.

r. Corporis bulbosi passes horizontally inwards from the

pudic artery when it is on a level with the bulb of the urethra,

on reaching which it divides into ramusculi, that soon become

capillary, and spread out into the erectile tissue constituting

the bulb and corpus spongiosum.
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r. Corporis cavernosi is one of the terminal branches of the

internal pudic. It turns forwards, and enters the body of

the corpus cavernosum, in which it ramifies somewhat in the

same way as the preceding vessel does in the corpus spongio-

sum and bulb.

r. Dorsaiis penis passes upwards between the crus penis

and the pubic symphysis, and, having pierced the suspen-

sory ligament, runs forward parallel with its fellow of the

opposite side, freely supplying the integument in its course.

Near the corona glandis, each of these arteries branches out

into ramusculi, some of which pierce the glans, whilst others

supply the prepuce.

568. The pudic artery sometimes takes a different course

from that here described. Instead of passing out by the sciatic

notch, it inclines inwards to the side of the bladder, runs along

by the prostate gland, and escapes from the pelvis beneath

the pubic arch ; it thus gains the upper surface of the penis,

and in the rest of its course represents the dorsal artery.

Tiedemann gives a drawing of this variety : Burns met four

cases of it. Mr. Harrison, after alluding to one which he had

dissected, observes,* " should such a variety exist in one who
was to become the subject for the lateral operation of lithoto-

my, I fear this artery must be wounded ; and, judging from its

size and situation in those cases in which I have seen it take

this course, I should apprehend very serious consequences

from its division. It is not improbable but that some of those

alarming and fatal cases of haemorrhage which have occurred

even to the best operators, may have depended on this

variety.''
1

The dorsal artery of the penis has been observed to arise

not from the pudic, but from the a. profunda femoris, from
which it passed obliquely upwards and inwards to reach the

root of the penis. Tiedemann gives a drawing of this variety.

569. a. Hamorrhoidalis media is usually a small long ves-

sel derived from the pudic artery ; but it may come from the

ischiadic or internal iliac. It inclines inwards as it descends,

and at the same time comes forwards to gain the side and
fore part of the rectum, to which it gives ramusculi, some

* Surgical Anatomy of Arteries, vol. ii. p. 124.
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being prolonged under the peritonaeum to the base of the

bladder and the vesiculae seminales. The branches of this

vessel form a link of connexion between the external haemor-

rhoidal artery derived from the pudic artery, and the supe-

rior one, which comes from the inferior mesenteric.

570. a. Vesicates, two or three in number, are derived from

the pudic, from the middle haemorrhoidal, or the ischiadic.

They diverge as they pass forwards, one being directed down-

wards to the base of the bladder, upon which its ramusculi

are lost ; the other a little upwards to the side of that viscus.

The latter may be called middle vesical, to distinguish it

from those of the preceding vessel, as well as from some small

branches which are situated higher up, and are derived from

the internal iliac artery itself, or from the umbilical.

571. a. Uterina is usually a branch of the pudic, or of the

middle haemorrhoidal, sometimes of the internal iliac. It is

very small, and becomes tortuous as it approaches the uterus,

to which it is guided by the fold of the broad ligament within

which it lies. Its ramusculi ramify in the proper structure of

the uterus, some being continued upwards to the ovarium.

572 a. Vaginalis arises not unfrequently in common with

the uterine, or may come singly from the pudic or middle

haemorrhoidal. It runs forwards and inwards to reach the

side of the vagina, and then inclines to its upper surface,

to which it gives several ramusculi, some extending to the

bladder.

EXTERNAL ILIAC ARTERY.

573. a. Iliaca externa (arteria cruralis in pelvi, Scemm.)

Previously to entering on its description, we may observe,

that the vessel whose branches supply the lower extremity

continues an undivided trunk from the point already indi-

cated {sacro iliac symphysis) as far as the lower border of the

popliteus muscle, where it divides into the anterior and pos-

terior tibial arteries; but though it continues thus undivided,

different parts of it have received different names, taken from

the anatomical regions through which it passes. Whilst

within the pelvis, and running along the iliac region, it is

named iliac; in the upper two-thirds of the thigh, femoral ;

from thence to the lower boundary of the ham, popliteal.
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Each of these divisions (which are really artificial, being in-

tended merely to facilitate the description of the vessel) is

marked by some change in direction, in relation to contigu-

ous parts, and also by a diminution in size, proportioned to

the decrease in the quantity of contained fluid consequent on

the giving off branches of supply at different intervals.

Dissection.—As the external iliac artery and its branches are

usually studied immediately after the abdominal viscera have been

examined, very little dissection is required to expose them in their

entire extent. If the lower part of the parietes of the abdomen be

turned down on the thigh, after the viscera have been removed,

nothing more is necessary than to gently elevate the peritonaeum

from the iliac fossa, and draw it inwards towards the pelvis. The

trunk of the vessel will then be observed resting on a smooth dense

membrane {fascia iliaca) which is placed behind it, separating it

from the psoas muscle ; it is, however, bound down to the fascia by

the sub-serous cellular tissue, which adheres firmly to it on each

side of the vessel. The epigastric artery, if injected, may also be

exposed in the lower and more important part of its course in the

same way, namely, by removing the peritonaeum from the fascia

transversalis, which at once shows its relation to the cord and in-

ternal ring ; to trace it higher up, the sheath of the rectus must be

opened. If the abdomen be not opened, it will be necessary to

cut through the three layers of abdominal muscles, in order to

reach the epigastric artery. The direction of the vessel may be

indicated by drawing a line a little from the pubic side of the

middle point, between the superior spine of the ilium and the

symphysis pubis, upwards to the side of the ensiform cartilage.

574. The external iliac artery extends from the sacro-iliac

symphysis to Poupart's ligament, its direction being obliquely

downwards and outwards, so as to reach the middle point be-

tween the anterior superior spinous process of the ilium and
the symphysis pubis. In this course the vessel presents a
slight curve, being at first depressed a little backwards into the

pelvic cavity ; but lower down, where it passes over the brim
of the pelvis and is supported by the psoas muscle, it comes
a little forwards. It gives no branch of any consequence
until it arrives within a few lines of its termination. It at

first rests somewhat on the external iliac vein ; as it descends
it receives some support from the psoas muscle being closely
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applied to its inner margin, and finally rests upon it for some
way, the fascia iliaca interposing. To its external side lies

the psoas muscle in its whole course, which separates it from

the anterior crural (femoral) nerve ; the internal branch of

the genito-crural nerve, as it passes inwards to its destination,

runs in front of the artery. Anteriorly, the external iliac

artery is covered by the peritonaeum; internally, it is accom-

panied by the vein of the same name, which at first is placed

rather behind it, but gradually comes forward, so as to lie on

the same plane when they have reached Poupart's ligament.

The artery at this point is supported by the inner side of the

psoas muscle, the vein by the os pubis, where a small part of

its upper surface remains uncovered by muscular fibre, be-

tween the contiguous borders of the psoas and pectineus, but

between the vessels and the bone and muscle just named, the

prolonged part of the fascia iliaca is interposed. (Sect. 492.)

Just before its termination the artery gives its two branches,

viz. the epigastric and circumflex ilii.

EPIGASTRIC ARTERY.

575. r. Epigastricus is situated obliquely at the inferior

and anterior part of the abdominal parietes. It arises from

the external iliac artery, usually about two or three lines

above the margin of Poupart's ligament ; in some instances it

comes off on a level with it, or even lower down. In the first

case, it inclines downwards and inwards, so as to get on a

level with the ligament, after which it changes its direction,

passing obliquely upwards and inwards, being placed between

the fascia transversalis and the peritonaeum, until it reaches

midway between the umbilicus and pubes, where it enters

the sheath of the rectus, in which it ascends above the umbi-

licus, and terminates in several small branches that anasto-

mose with the terminal branches of the internal mammary

and inferior intercostal arteries ; in its course it has commu-

nication also with some of the lumbar arteries. The epigas-

tric artery is accompanied by one or two veins. In the male

it is crossed by the vas deferens, in the female by the round

ligament of the uterus. At first the duct lies in front of the

artery, then turns round its external side as it descends to-

wards the pelvis. The vessel is therefore placed at the inner
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side of the internal abdominal ring, through which the sper-

matic cord passes. Its branches are the following :
—

r. cremastermis.—A small branch descends along the sperma-

tic cord beneath the cremaster muscle, passes through the ex-

ternal abdominal ring, and after supplying the parts in the cord,

anastomoses with the proper spermatic artery.

r. musculares.—Several muscular branches pass from its inner

and outer sides to the parts along which it runs ; some of the latter

communicate with the branches of the lumbar arteries and of the

circumflex ilii.

r. anteriores.—Some small ramuli come forwards through the

muscle, become sub-cutaneous, and communicate with the super-

ficial epigastric artery.

r. terminates.—The terminal branches ascend in the substance

of the rectus muscle, and anastomose with the internal mammary
and inferior intercostal arteries.

CIRCUMFLEX ILII ARTERY.

576. r. Circumflexus ilii, smaller than the preceding, is

placed obliquely along the lower border of the abdomen,

lying at first within its parietes, and then between the mus-

cular layers which form them. It arises from the external

side of the iliac artery, on a level with Pouparfs ligament,

whose direction it takes as it runs upwards and outwards to

the anterior superior spine of the ilium, where it turns along

its crista, and divides into several branches, which are distri-

buted to the abdominal muscles. About an inch after its

origin, this artery pierces the fascia iliaca, and runs for some

way between it and Poupart's ligament (corresponding with

the line of insertion of that membrane) ; but opposite the

superior spinous process of the ilium it gets between the

transversalis and internal oblique muscles, to which it is

finally distributed. It sends off"

:

Some slight twigs, which pierce the muscles, and along the

groin anastomose with the superficial circumflex ilii, which comes
from the femoral artery, and, farther on, with the branches of the

gluteal artery; several smaller branches pass inwards to the iliacus

muscle, and anastomose with the ilio-lumbar artery ; its terminal

branches communicate in the substance of the abdominal muscles
with the lumbar arteries on the one hand, and the epigastric on
the other.
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Operations—In order to expose and tie the external iliac artery

in the living subject, it becomes necessary to divide the muscular

parietes of the abdomen without injuring the peritonaeum, after

which this membrane must be pushed upwards from the iliac fossa.

For this purpose, Mr. Abernethy made an incision about four

inches long over the course of the artery. As the aorta divides

on the fourth lumbar vertebra, and as the external iliac artery

terminates midway between the anterior spine of the ilium and

the pubic symphysis, it would at first sight appear that a line

drawn from the umbilicus to the latter point would sufficiently

indicate the course of the vessel, which in this, as in all other

operations, it is a matter of great consequence to determine accu-

rately. But this line would fall to the inner side of the vessel,

more particularly at the right side, in consequence of the trans-

verse direction of the common iliac artery. Hence the sacro-iliac

symphysis, being the commencement of the external iliac artery,

is the point over which the line must pass, in order that it may
coincide with the direction of the vessel. If then, from midway

between the anterior superior spine of the ilium and the symphysis

pubis, a line be drawn upwards to about an inch to the outside of

the umbilicus, it will mark the course of the external iliac artery.

The incision through the integuments (the patient being placed

in the horizontal position) should begin four inches and a half

above Poupart's ligament, and end within half an inch of that line.

This exposes the aponeurosis of the obliquus externus, which is to

be divided in the same direction and extent. The fore-finger of

the left hand should in the next place be insinuated beneath the

lower border of the obliquus internus and transversalis muscles,

in order to detach them from the peritonaeum ; but some difficulty

will be experienced in effecting this, as it is necessary to tear

through the fascia transversalis, which is rather firm in this situa-

tion. When the muscles have been elevated for some way, they

are to be cautiously divided by a probe-pointed bistoury, carried

along the finger. It then only remains, in order to obtain a view

of the artery, to push the bag of the peritonaeum from below up-

wards and inwards, towards the margin of the pelvis. It should,

however, be recollected, that as the artery is in some measure

bound down to the fascia iliaca by the sub-serous cellular tissue,

which adheres rather firmly to that membrane, it becomes neces-

sary to free it from this connexion, by carefully scraping, with

the extremity of a probe or with the nail, before the needle can

be passed round it. As the vein lies close to the artery on its
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inner side, the needle must be insinuated between them, and

passed from within outwards. No nerve, except a small branch

of the genito-crural, is implicated in this operation, the anterior

crural being separated from the artery by the breadth of the psoas

muscle.

The mode of incision here pointed out, by cutting across the

fibres of the abdominal muscles, necessarily weakens them where

they most require to be strong. Its chief recommendation is,

that it enables the operator to place the ligature higher up on the

vessel than he could do otherwise, on which account it may be

the only operation admissible in certain cases, for instance, where

an aneurismal tumour has extended as far as Poupart's ligament,

or a little above it. It may be farther observed, that whilst the

operation is being performed in this way, much difficulty is expe-

rienced in keeping the vessel exposed after the peritonaeum and

intestines have been pushed up, as they are continually forced

down by the descent of the diaphragm ; and as the sides of the

wound are held apart by two retractors, it is difficult to apply

a third at its superior angle, so as to bear off the peritonaeum and

viscera.

Sir Astley Cooper adopts quite a different method of operation ;

his incision is somewhat transverse with regard to the course of

the artery. Commencing about half an inch above, and to the

pubic side of the spine of the ilium, he divides the skin in a direc-

tion parallel with that of Poupart's ligament, the incision being

prolonged somewhat farther than midway between the spine of

the ilium and symphysis pubis. The point specified is the inner

margin of the abdominal ring ; but this is not a good point of re-

ference, as it is not perceptible or tangible before the incision is

made. The fibres of the external oblique muscle are in the next

place to be divided to the same extent ; and when the lunated

flap thus formed is elevated, the lower border of the obliquus in-

ternus and transversalis is exposed, as well as the spermatic cord,

as it passes beneath them. The cord will then serve as a guide

to the epigastric artery, in front of which it lies, and this vessel to

the iliac artery, which can be detached from its connexions with-

out any further dissection. With this view the finger is passed

along the cord, and through the fascia transversalis, or rather

through the opening in it, which transmits the cord ; the artery

is then felt pulsating, and may be secured in the way recom-
mended in the other mode of operation.
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FEMORAL ARTERY.

577. a. Femoralis (femoralis communis; f. superficialis)

is placed along the anterior and inner side of the thigh, ex-

tending- from Poupart's ligament, where it is continuous with

the external iliac, as far as the junction of the middle with the

inferior third of the thigh, at which point the vessel changes

its name and relation to the bone, becoming popliteal.

To expose the artery in the upper third of the thigh.— In the first

place, let the knee be slightly bent and the limb rotated outwards.

And as in this position the course of the femoral artery is indi-

cated by a line extended from midway between the anterior su-

perior spine of the ilium and the pubic symphysis, to the lower

border of die patella, the first incision through the skin should be

made to the same extent, and in the same direction. In order to

reflect the integuments with facility, a second incision may be

made transversely at the junction of die upper with the middle

third of the thigh ; and finally, another in the same direction op-

posite the termination of the femoral artery. The flaps of skin

thus formed are to be dissected back, so as to expose the fascia

lata. Whilst doing this, you will observe the superficial epigastric

artery running upwards over Poupart's ligament upon the external

oblique muscle and the superficial pudic branch, inclining inwards

to the pubes. In the next place, the fascia may be divided to the

same extent as the skin, so as to expose the muscles, which are

to be dissected carefully. A pudic branch will be found running

inwards on the pectineus, and the circumflex ilii outwards in the

direction of Poupart's ligament. These are all small branches.

Lower down you will see a much larger vessel derived from the

arteria profunda, viz. the external circumflex, which runs outwards

beneath the sartorius and rectus, its trunk affording a clue to its

different branches, which can be traced without any difficulty after

the vessel has once passed the crural nerves. The dissection of

the femoral artery in the upper part of the thigh requires some

care, as it is imbedded in a quantity of cellular tissue, and gives

off its more important branches. The profunda and femoral veins

also, which here lie close to it, together with their different

branches, pour out blood when divided, which embarrasses the

young dissector. Hence it often becomes necessary to divide the

veins and remove them, after which the parts may be sponged and

the dissection proceeded with. Before this measure is resorted

2 N
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to, the sheath of the vessels should be laid open, and the relative

position of the vein and artery considered attentively.

To expose the artery in the middle third of the thigh.— In the

middle third of the thigh, little more is necessary in order to ex-

hibit the vessel, after the fascia has been removed, than to turn

the sartorius outwards ; the course of the artery is then readily

perceived, though it is bound down by the firm fascia already

noticed, as passing across it from the adductors to the vastus.

The relation of the saphenous nerve and vein to the femoral

artery should be noted carefully, and its depth from the surface

considered, which will at once point out the difficulty of cutting

down upon and tying it in this situation, and the comparative

facility with which it can be reached in the upper third of the

thigh.

To expose the deep-seated artery (a. profunda).— When the

femoral artery has been sufficiently examined, attention should be

directed altogether to the deep-seated artery (a. profunda) and its

branches. To expedite the dissection, the femoral artery and

vein, and also the deep veins, had better be removed ; and if,

after this, the adductor longus be detached from its origin, and

reflected outwards over the vastus, the deep-seated artery will be

fully exposed. Little difficulty can occur in tracing the external

circumflex branch ; but as the internal one sinks deeply between

the muscles, it becomes necessary to divide the pectineus at its

origin, and turn it outwards on the thigh, after which the artery

can be traced as far as the neck of the femur ; its terminating

branches can be seen only when the posterior part of the thigh

has been dissected. In this dissection the crural nerve and its

branches should be attended to. They will be observed spreading

out into a lash of filaments, which are distributed to the different

muscles on the front and inner side of the thigh, whilst a few

descend along the course of the artery.

To expose the perforating branches at the back of the thigh.

When the subject is turned on its face, in order to dissect the

posterior part of the limb, an incision may be -carried through the

skin from midway between the tuber ischii and trochanter major

to the middle of the popliteal space. This may be met by two
transverse incisions, similar to those made on the fore part of the
thigh. When the flaps of integument are reflected, and the fascia

examined, the latter may be divided to the same extent, which
will expose the flexor muscles. These may be easily separated
and drawn aside, after which the distribution of the perforating
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branches can be readily examined, as they lie on the adductor

niagnus, before their final termination. The anastomoses of the

circumflex branches shall be considered after we have described

the gluteal and sciatic arteries. As the incision through the in-

tegument here indicated corresponds with the course of the great

sciatic nerve, it may be well to observe its relation and connexions

whilst prosecuting the dissection of the arteries.

578. Resuming our description of the femoral artery, we
remark in limine, that if the knee be semi-flexed, and the

limb rotated outwards so as to turn the flat or inner side of

the thigh somewhat forwards, the course of the vessel may
be marked out by a line drawn, or a cord extended from

midway between the anterior superior spine of the ilium and

the symphysis pubis, to the lower border of the patella. In

this position of the limb, the vessel cannot be said to incline

inwards ; but if the subject be laid on the back, and both

legs be placed closely together, the arteries of opposite sides

will be nearer to one another, and therefore to the median

line, in the popliteal space, than when under Pouparfs liga-

ment, which indicates a slight inclination inwards. A cur-

sory inspection would, however, lead us to suppose the incli-

nation to be greater than it really is, which is owing to the

oblique direction of the femur. This is by no means a mat-

ter of indifference in a practical point of view. The super-

ficial vein (vena saphena) has been wounded in a few instances

during the operation for tying the femoral artery. This ac-

cident may happen to any individual who, from supposing

that the artery inclines inwards as it descends, makes his first

incision oblique, so as to correspond with such a direction of

the vessel. It has been said,* that if a line be drawn from

midway between the spine of the ilium and the symphysis

pubis, down to the middle of the popliteal space, it will indi-

cate the course of the vessel. This is nearly correct; but

as this line runs along the inner surface of the thigh, its

course is rendered much more oblique than that of the vessel,

which is placed so much nearer the shaft of the femur. In

the skeleton, whilst the femur hangs freely, a plummet line

suspended from midway between the pubic symphysis and

spine of the ilium, will drop exactly between the condyles of

* Boyer, Trait<j d'Anatomie, torn. iii.

2 N 2
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the femur, and mark out the general direction of the artery.

In the upper third of the thigh it is directly downwards;

some slight deviation inwards may occur in the middle third,

where the vessel is borne off from the bone by the vastus

muscle; but this cannot be so great as to require any obli-

quity in the direction of an incision made with the view of

exposing it.

579. The direction of the vessel may then be said to be

downwards, along the anterior and inner side of the thigh,

becoming gradually deeper as it descends ; and in its course

it lies first on the psoas muscle (supported on its inner

border), which separates it successively from the os pubis,

the brim of the acetabulum, and the hip-joint. Below this,

the vessel rests on some branches of the arteria profunda and

its accompanying vein, embedded in cellular tissue ; these

separate it from the pectineus and adductor brevis ; it then

passes over the adductor longus, and finally over the con-

joined tendons of the latter and adductor magnus. Internally,

it is in contact with the femoral vein, both vessels lying on

the same plane in the first instance, where they are supported

by the os pubis; but when the vein sinks behind the artery,

the latter comes into contact with the adductor longus

and sartorius muscles. Externally, it at first rests against

the psoas muscle, which separates it from the anterior crural

nerve; but after that muscle has passed backwards to its

insertion, it rests against the vastus internus ; three or four

branches of nerves will here be observed in contact with the

sheath of the vessels.

580. The anterior surface of the artery in the upper third

of the thigh is covered only by the common integument, the

superficial fascia, the inguinal glands, and the fascia lata ; so

that it is comparatively superficial, and may be easily com-
pressed against the os pubis or the brim of the acetabulum.
In the middle third of the limb the vessel is more deeply
seated, as, in addition to the parts already mentioned, it is

covered by the sartorius muscle, beneath which may be ob-
served a fascia, composed of oblique fibres, passing from the
adductor muscles to the vastus internus. This is thin supe-
riorly, beginning where the sartorius overlaps the vessels, but
gradually becomes dense and firm as it approaches the point
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at which the vessel passes through the opening in the ad-

ductor magnus. At Pouparts ligament the femoral vein lies

close to the inner side of the artery, and on the same plane

with it ; it rests on that part of the brim of the pelvis which

corresponds with the interval between the contiguous borders

of the psoas and pectineus muscles, separated from the bone

by the prolonged part of the fascia iliaca, which passes down
behind the vessels ; when distended, it overlays some of the

outer fibres of the pectineus. As the vein descends it gra-

dually inclines backwards, coiling round the artery, so that

on reaching the popliteal space it is situated to the outer side

and behind that vessel. The anterior crural nerve, at its

exit from the abdomen, lies about three quarters of an inch

to the outside of the artery, being separated from it by the

breadth of the psoas muscle ; but when the muscle sinks back-

wards towards the trochanter minor, two or three branches of

the nerve incline towards the artery, and accompany its sheath

for some way ; of these, the largest, which from its ultimate

distribution is called nervus saphenus, is found at the supe-

rior and external side of the artery during the middle part of

its course, whilst the vein is situated posteriorly and internally

for the same extent. This nerve does not accompany the

artery and vein as they pass backwards through the adductor

magnus ; it continues directly downwards to the inner condyle

of the femur, and may be found between the tendons of the

gracilis and sartorius muscles.

Branches of the Femoral Artery.

581. The femoral artery gives off its chief branches in the

superior part of its course, whilst it is yet uncovered by

muscle. Some of these, small and unimportant, are dis-

tributed to the inguinal glands and adjacent muscles; others,

though small, have received names, and require a separate

notice, viz. the external pudic (superior and inferior), the

superficial epigastric, the superficial circumflex ilii, and,

finally, a branch of considerable size— a. profunda femoris.

Rami pudencli externi arise, either separately or by a common

origin, from the internal side of the femoral artery. The superior,

or more superficial one, passes upwards and inwards to the spine

of the os pubis, crosses the situation of the external abdominal
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ring, and is distributed to the integuments at the lower part of the

abdomen, and the external parts of generation. The inferior and

deeper-seated one passes inwards, resting on the pectineus, and

covered by the fascia lata, which it pierces on reaching the ramus

of the os pubis, and is distributed to the scrotum in the male, or

labium in the female, its branches inosculating with those of the

superficial perinaeal artery. The superior branch is necessarily

cut across whilst the integuments are being divided in the opera-

tion for inguinal hernia.

r. Epigastricus svperficialis is larger than the preceding branch

;

it arises from the femoral artery, about half an inch below Pou-

part's ligament, passes forwards through the saphenous opening

in the fascia lata ; after which it changes its direction, and runs

perpendicularly upwards on the abdomen, in the superficial fascia

covering the obliquus externus. Its terminal branches, ascending

as high as the umbilicus, anastomose with those of the proper or

deep epigastric and internal mammary arteries. The rest of its

branches ramify in the cellular tissue and superficial fascia, on the

lower part of the abdomen. This vessel must be divided by the

transverse incision made through integuments in the operation for

femoral hernia.

r. Circumflexus ilii superfidalis runs outwards and a little upwards,

taking the direction of Poupart's ligament, to the spine of the

ilium, across the psoas and iliacus muscles, to which it gives some

branches. It terminates in several small twigs, which pierce the

fascia lata, and anastomose with similar branches from the deep

circumflex ilii, the external circumflex, and gluteal arteries.

DEEP-SEATED FEMORAL ARTERY.

582. a. Profunda femoris may be considered as the proper

nutritious vessel of the thigh, its branches being distributed

to it exclusively, whereas the femoral artery passes onwards
to supply the leg and foot, giving off very few (and these

insignificant) branches whilst it corresponds with the femur.

In this view of the destination of these vessels, the terms

applied to them by Murray seem sufficiently appropriate.

The short trunk intervening between Poupart's ligament and
the origin of the profunda, he names a. Femoralis communis ;

the continuation of the vessel as it passes along the thigh,

a. Femoralis superficialis ; and its deep-seated branch, a.

Femoralis profunda. The profunda artery arises from the
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external and posterior surface of the femoral, usually from an

inch and a half to two inches below Poupart's ligament. It at

first inclines outwards in front of the iliacus muscle, but soon

changes its direction, running downwards and backwards be-

hind the femoral artery. Opposite the junction of the upper

with the middle third of the femur, the profunda passes

beneath the adductor longus muscle, and inclining outwards

to the linea aspera of the femur, soon divides into its terminal

branches, which pass between that ridge of bone and the

adductor magnus, to reach the posterior part of the thigh,

where they are distributed to the long flexor muscles. The
trunk of the profunda in this course lies at first on the psoas

and iliacus muscles after their junction, then on the pectineus

and adductor brevis, finally on the adductor magnus. In

the first part of its course it is separated from the femoral

artery by the profunda and femoral veins, and by a quantity

of cellular tissue, in which all these vessels lie embedded ;

lower down, the adductor longus is interposed between them.

In addition to a number of small and nameless branches, the

profunda gives off the following, which deserve particular

notice :
—

583. Ramus circumflexus extemus arises from the profunda whilst

it rests on the iliacus muscle, and after passing outwards for a

short way beneath the sartorius and rectus muscles, and through

the divisions of the anterior crural nerve, it gives off branches,

which may be divided into three sets, from the directions which

they take. The first continue transversely outwards in the course

of the vessel, and after passing over the crureus, pierce the vastus

extemus, so as to get between it and the bone just below the tro-

chanter major, and so reach the posterior side of the thigh, where

they anastomose with the internal circumflex branch, also with

the gluteal and ischiadic. The ascending branches pass upwards

beneath the sartorius and rectus, and finally under the tensor

vaginae femoris, where they communicate with the terminal

branches of the gluteal, and with some of the external descending

branches of the circumflex ilii. The descending set pass outwards

and downwards upon the extensor muscles, covered by the rectus.

These are usually three or four in number, some being of a con-

siderable size; most of them are distributed to the muscles on

the fore part of the thigh, but one or two can be traced as far

as the knee, where they anastomose with the superior articular
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branches (internal and external) of the popliteal, and with the

anastomotic branch of the femoral.

584. r. Circumfiexus interims arises from the inner and pos-

terior side of the profunda, and turns directly backwards between

the pectineus and psoas muscles, so that only a small part of it can

be seen without disturbing these muscles. On reaching the tendon

of the obturator externus muscle, which in a manner guides it to

the posterior part of the thigh, it divides into two branches, or

rather sets of branches. One of these ascends, and is distributed

partly to the adductor brevis and gracilis, and partly to the

external obturator muscle, where it anastomoses with the obturator

artery ; the other branch passes backwards above the trochanter

minor, and appears on the posterior aspect of the limb, between

the quadratus femoris and adductor magnus, where it anastomoses

with the sciatic and superior perforating branches. When this

transverse branch of the internal circumflex arrives opposite the

hip-joint, it sends into it, through the notch in the acetabulum, an

articular vessel, which passes beneath the transverse ligament, and

after supplying the adipose substance in the depth of the articu-

lation, is guided to the head of the femur by the round ligament.

In some instances this vessel is derived from the obturator artery,

sometimes the joint receives one from both.

585. r. Perforantes, so called from piercing the adductor muscles

are three or four in number. The first passes backwards between

the pectineus and adductor brevis, sometimes through the fibres of

the latter, and finally through the adductor magnus, after which it

immediately divides into branches, which are distributed to the ad-

ductor magnus, the biceps, and gluteus maximus, communicating
with the ischiadic and internal circumflex arteries. The second,

considerably larger than the first, passes through the adductor

brevis and magnus, after which it divides into an ascending and
descending branch ; the former, passing up on the adductor, sup-

plies the posterior muscles, and anastomoses, towards the great

trochanter, with the circumflex and ischiadic arteries; the latter

descends, and is distributed to the flexor muscles, where it com-
municates with the terminal branches of the profunda. A branch
of this vessel usually enters the medullary foramen of the femur.
The third perforating artery passes back from the profunda, when it

has got under cover of the adductor longus, pierces the adductor
magnus, and, like the others, is distributed to the long flexor muscles.

586. The profunda, after having given off these different

vessels, becomes considerably diminished in size, and passes
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backwards close to the linea aspera, where it divides into

branches, some of which are distributed to the short head of

the biceps, the rest to the other hamstring muscles. These

terminal branches do not pass to their destination exactly in

the same way as the perforating set do : the latter pierce

through the fibres of the adductors about an inch, or a little

less, from their insertion ; the former pass close to the linea

aspera, between it and some tendinous fibres which arch over

the vessels, and protect them from compression by the muscle.

At these points the muscle is attached, not to the bone, but

to the tendinous fibres just referred to. A similar provision

will be found in several other parts of the body, for instance,

where the r. profundus humeri passes beneath the triceps

muscle, &c.

The femoral artery in its course along the thigh gives

branches to the contiguous muscles, but none of them merit

a particular name or description. Close, to its termination a

small but regular branch arises from it,

—

587. Ramus anastomoticus descends from the femoral, as it is

about to pass into the popliteal space, in a line continuous with

that of the trunk, from which it arises. It pierces the tendinous

fascia which binds down the femoral artery, and gives off two or

three branches, whilst the vessel itself passes down to the inner

condyle, guided by the prolonged tendon of the adductor mag-

nus, and there anastomoses with the internal articular artery. Its

branches pass obliquely outwards through the substance of the

vastus internus, and communicate with the long descending

branches of the external circumflex artery.

Varieties.—It may be observed, that considerable variety obtains

in the mode of origin of the branches of arteries here described.

Meckel justly observes, that the varieties in the arterial system

are not less numerous than those of the venous, which is not gene-

rally supposed to be the case. But as these branches are intended

to carry on the collateral circulation after the main vessel has been

obliterated, their course and distribution are usually regular and

uniform. The profunda artery very seldom comes off lower down

than two inches from Poupart's ligament. Whenever it deviates

from this rule, it, in the great majority of cases, separates from

the femoral higher up, either close under the ligament, or even

within the pelvis. In an individual who was the subject of popli-

teal aneurism, for which the usual operation was performed, it was
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found that the ligature when tied did not control the pulsation in

the tumour ; still a coagulum formed ; but the patient died of an-

other disease ; and when the limb was dissected, two arteries, of

nearly equal size, appeared, occupying the situation of the femoral.

A division had taken place high up, and a reunion in the popliteal

space just above the tumour. The preparation is preserved in the

anatomical museum of the University of London. A similar con-

formation of the brachial artery has been already indicated. Meckel

cites a case in which the femoral artery divided into the anterior

and posterior tibial arteries at the top of the thigh at one side, '\e

division being in its regular situation at the other.

Operations.—The femoral artery may be tied in the upper or

middle third of the thigh ; the former situation is now universally

preferred, because the operation in the latter is considerably more

difficult of execution, without securing any equivalent advantage.

The limb being placed in the position pointed out at the com-

mencement of section 578, an incision is made through the

integuments, beginning two inches below the middle point of

Poupart's ligament, and carried perpendicuary downwards for

three inches, or a little more, in a muscular fat subject. Previously

to commencing this incision, it may not be amiss to place a scalpel,

or a probe, along Poupart's ligament, and mark upon it the middle

point ; if the external end of the instrument be depressed, so that

it should lie horizontally across the thigh, the incision through the

integument should be made so as to form with the instrument thus

placed a right angle. This suggestion is intended only for those

who are about to perform the operation on the dead subject, or

who may be planning the execution of it. The fascia lata being

exposed, a small part of it should be pinched up with the forceps,

and cut across, so as to form a small opening, into which a director

is to be passed, in order that the fascia may be safely divided upon
it. The sheath of the vessels is thus brought into view, a small

part of which should be raised by the forceps and divided, the
knife being held in the horizontal position. The vein in this

situation will be found behind, and a little to the inner side of the
artery

; on which account, in carrying the needle round the latter,

its point is to be directed from within outwards, and cautiously
insinuated between them, its surface being held close to the artery.

Some difficulty is generally experienced in effecting this step of
the operation. The point of the needle is said to be hitched on
some tough cellular membrane, which is pushed onwards, and
requires to be divided before the needle can be fairly protruded.
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This resistance is owing to the sheath of the vessels, now loose

after its division, and readily caught into a fold by the point of the

instrument. In operating on the dead subject, this impediment

is readily removed, by pinching up the external flap of the sheath,

and holding it tight with the forceps, whilst the needle is passed

round the artery. The nerves which here lie external to the

sheath, will by the same expedient be held out of the way. The
ligature of the carotid artery is facilitated by the same means.

Would such a measure be advisable in operating on the living? It

is not altogether undeserving of attention.

POPLITEAL ARTERY.

588. a. PopUtea is that part of the arterial trunk which

extends from the opening in the adductor magnus to the

lower border of the popliteus muscle, being continuous supe-

riorly with the femoral, and inferiorly with the anterior and

posterior tibial arteries, into which it divides.

Dissection.— The subject being turned on its face, an incision

should be made through the skin, along the middle of the popliteal

space, extending from the lower third of the thigh as far as the

upper fourth of the leg, which corresponds with the length of the

popliteal artery. A transverse incision should be made right across

this at each extremity ; the flaps thus marked out being reflected,

and the fascia exposed, this membrane is to be divided and reflected

in the same manner. By these means the muscles bounding the

popliteal space are exposed. The interval which they enclose is

of a quadrilateral figure, two sides being formed by the hamstring

muscles diverging to their insertions, and two by the heads of the

gastrocnemius converging to their point of union. Through the

centre of this space, from its superior to its inferior angle, runs the

popliteal artery ; but to expose it fully, the mass of adipose matter

by which it is concealed must be dissected away, in order that its

relation to the vein and nerve may be clearly discerned. To follow

it up in the superior part of its course nothing more is necessary

than to draw aside the flexor, or hamstring muscles, as they are

merely connected by some cellular tissue, which retains them in

apposition with one another. But as the lower part of the vessel

is covered by the gastrocnemius, it will answer all purposes to

divide the inner head of that muscle near the condyle, and then

reflect and carry it outwards, which will expose it as far as its

bifurcation.
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The direction of the artery is downwards and a little out-

wards, running through the centre of the popliteal space. In

this course the vessel rests on, or corresponds for some way

to, the flat surface of the femur (a quantity of adipose sub-

stance interposing), then on the posterior surface of the knee-

joint, and finally on the popliteus muscle. Its posterior

surface is covered for some way by the semi-membranosus

muscle; in the ham it is covered only by the skin, fascia

lata, and a quantity of adipose matter in which it is embed-

ded, but lower down it is concealed by the gastrocnemius.

On either side of it lie the hamstring muscles above, and the

heads of the gastrocnemius below. The artery is accompa-

nied by the popliteal vein and the sciatic nerve, the vein being-

posterior and a little external to it, the nerve still more pos-

terior and external, that is to say, lying nearer to the skin

and to the head of the fibula. The popliteal artery gives off

five articular branches, two above and two below the joint,

and one which passes into it,— also some large muscular

branches to the gastrocnemius, hamstrings, &c.

589. Rami musculares are superficial, and come distinctly into

view when the fascia is removed. Some of them are small, and

are seen passing out at the point of divergence of the ham-string

muscles
;
others, of considerable size, and three or four in number,

will be observed between the heads of the gastrocnemius, two or

three being distributed to its fleshy substance, and one rather

long, and tapering in many cases, descends vertically in the middle

line, resting on its posterior surface.

Rami articulates.— Two of these pass away nearly at right

angles from the popliteal artery above the flexure of the joint, and

two below it ; hence they are named internal and external.

Of the superiorpair:— the internal branch turns round the inner

side of the femur just above the condyle : and, passing under the

tendon of the adductor magnus and vastus internus, divides into

branches, of which one, comparatively superficial, enters the sub-

stance of the vastus, which it supplies, at the same time anasto-

mosing with the r. anastomoticus, and with the inferior internal

articular artery. The other branch runs close to the femur, gives

ramusculi to it, also to the structures in the knee-joint, and keeps
up a communication with the superior external articular artery

The external branch passes outwards, a little above the external
condyle of the femur, crossing under cover of the biceps muscle,
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and divides into a superficial and deep branch ; the latter keeps

close to the femur, and, after giving rarnusculi to it and to the arti-

culation, anastomoses with the preceding and with the inferior

articular branch ; the former descends through the vastus to the

patella.

Of the inferior pair :— The internal branch passes downwards

and inwards below the corresponding tuberosity of the tibia, lying

between the bone and the internal lateral ligament; its branches

ramify on the anterior and inner part of the joint, as far as the

patella and its ligament : — The external one takes its course

outwards under cover of the external head of the gastrocnemius

in the first instance, and afterwards under the external lateral

ligament of the knee, and the tendon of the biceps muscle ; it thus

reaches the fore part of the joint, and near the border of the

patella divides into branches, of which one descends along the

ligament of the patella to communicate with the inferior articular

artery of the opposite side, and with the recurrent branch from

the anterior tibial ; the other ascends, and anastomoses with the

superior articular arteries.

In a well-injected limb, the four articular branches form at the

front and sides of the joint a complete mesh by their ramifications,

all of which freely communicate with one another; and several of

them may be traced into the substance of the bones through the

foramina on their surface.

The middle or azygos branch passes from the anterior surface

of the popliteal artery, opposite the flexure of the joint, and about

midway between the superior and inferior articular arteries; it

pierces the posterior ligament of the joint, and divides into minute

ramifications for the supply of the crucial ligaments and the other

structures within the articulation.

POSTERIOR TIBIAL ARTERY.

590. a. Tibialis postica is situated along the posterior part

of the leg, between the superficial and deep muscles, being

firmly bound down to the latter by the deep fascia.

Dissection.—When describing the method of exposing the pop-

liteal artery, it was stated that this could be effected by merely

dividing the inner head of the gastrocnemius, and turning the cor-

responding venter of it somewhat outwards. A small part of the

posterior tibial artery, which is the continuation of the popliteal,

is at the same time brought into view; but as the rest of it lies
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deeply beneath the soleus, this muscle must be detached wholly

or in part, in order to trace the course of the vessel. As the ves-

sels are here bound down to the deep-seated muscles by the deep

fascia, and as that membrane exerts an important influence on the

progress of operations executed on these arteries, it is advisable to

leave it untouched whilst the superficial muscles (those of the calf

of the leg) are being removed. This end can only be attained

with facility by proceeding with the dissection of the muscles from

below upwards. An incision may with this view be made through

the strong external fascia of the leg, along the borders of the tendo

Achillis. If the tendon be then drawn backwards, and held on

the stretch, the deep fascia will be readily exposed, from the ankle,

as far as the belly of the soleus muscle. When this is effected,

there can be no difficulty in detaching the muscular fibres from

the tibia and fibula, as the fascia serves as a guide, indicating the

line of separation between the superficial set of muscles which are

to be removed, and the vessels and deep-seated muscles that are

to be left untouched.

The posterior tibial artery extends from the lower border

of the popliteus muscle, where it is continuous with the pop-

liteal artery (of which it may be regarded as the continuation

from its direction and course), as far as the inner border of

the calcaneum, where it terminates, by dividing into the plan-

tar arteries. The course of the vessel is obliquely downwards
and inwards, being placed above, midway between the bones

of the leg, and below, between the inner ankle and the promi-

nence of the heel. Its anterior surface rests successively on

the tibialis posticus, the flexor longus digitorum, and infe-

riorly, for about two inches, on the tibia, separated from it

by some cellular tissue; posteriorly, it is covered by the gas-

trocnemius and soleus (the deep fascia being interposed), and,

farther down, by the fascia of the leg, as it is stretched from

the tendo Achillis to the inner border of the tibia. On each

side lie its accompanying veins, and along its external or

fibular side runs the posterior tibial nerve. It will be recol-

lected, that in the hollow between the internal malleolus and
the calcaneum run three tendons, as well as the posterior tibial

vessels. Their relative position may be stated as follows

:

the tibialis posticus and flexor longus digitorum run close to

the inner malleolus ; a quarter of an inch behind these is the
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tibial artery, the nerve being a little posterior to it ; and
finally, about half an inch further back towards the heel, is

the tendon of the flexor longus pollicis. It gives off' many
branches :—

r. Musculares.—In its course along the leg, this artery gives seve-

ral unnamed branches to the contiguous muscles, particularly to

the tibialis posticus and the long flexors.

Ramus nutritms tibia.— In the upper third of its extent, a con-

siderable branch passes forwards to the tibia, and then, by an

oblique course through the nutritious foramen in that bone, reaches

the medullary membrane, on which its branches ramify.

The chief branch of the posterior tibial is the following :

—

PERONEAL ARTERY.

591. a. Peronea is situated deeply along the posterior part

of the leg, taking the direction of the fibula ; hence it is some-

times called fibular. It arises from the posterior tibial, from

an inch to two inches below the lower border of the popliteus

muscle, and descends almost perpendicularly towards the ex-

ternal ankle. Running for a while parallel and on the same

plane with the posterior tibial artery, it lies on the tibialis

posticus muscle, and is covered for the same distance by the

soleus ; as it descends, it inclines outwards to the fibula, and

corresponds with the angle of union between it and the inter-

osseous ligament. In this part of its course it is concealed

from view by the flexor longus pollicis, to which it gives

branches, as well as to the adjacent muscles, and also one to

the substance of the fibula (ramus nutritius Jibulcc). On
reaching the lower extremity of the inter-osseous ligament,

which is about two inches, or a little more, above the external

ankle, the artery usually divides into two branches, named,

from their situation, anterior and posterior peroneal.

Ramus peroneus anterior passes forwards through the aperture

in the inter-osseous ligament, and so reaches the fore part of the

leg; it then descends along the border of the peroneus muscle, and

sends branches outwards to the external ankle, which there anas-

tomose with the external malleolar branch of the anterior tibial,

and some forwards on the dorsum of the foot, to communicate

with the r. dorsalis pedis of the same artery. Some of its ra-

mifications also extend to the outer border of the foot, where they
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communicate with the external plantar and posterior peroneal

arteries.

r. Posterior continues in the original course of the artery, run-

ning downwards behind the external ankle, to reach the outer sur-

face of the calcaneum. On arriving at the latter situation, it di-

vides into ramusculi, some of which pass backwards to anastomose

with the posterior tibial artery, others downwards to the border

of the foot, and terminate in the muscles of the little toe, the rest

forwards on the tarsus, communicating with the anterior peroneal

branch, and with the tarsal branches of the anterior tibial artery.

592. Varieties.—The size and distribution of the fibular artery

vary considerably in different instances ; in some the posterior

tibial is wanting, the popliteal appearing to divide into anterior

tibial and fibular, the latter being double its usual size. In such

cases, when the vessel reaches the lower part of the leg, it sends

inwards a considerable branch, which, taking the course of the

posterior tibial artery round the inner ankle, terminates in the

plantar branches. In other instances, the anterior tibial artery is

very small, and its dorsal branch necessarily too diminutive to

carry on the circulation on the foot. The anterior fibular branch

is then of considerable size, and supplies its place.

593. Operations.—The posterior tibial artery, in the lower part

of its course, where it runs in the depression between the inner

ankle and the heel, can be exposed and secured without much
difficulty. Towards the middle of this interval, but nearer the

prominence of the inner ankle than that of the heel by a finger's

breadth, the vessel may be observed to pulsate, if the foot be ex-

tended so as to relax the fascia and integuments. An incision

should be made about two inches and a half in length, beginning

near the inner border of the tendo Achillis, and extended down-

wards and forwards over the point just indicated. The integu-

ments being thus divided, and the strong fascia of the leg ex-

posed, it is in the next place to be laid open to the same extent,

after which a deep fascia comes into view, being a continuation of

that above described as binding down the deep muscles and ves-

sels. A small piece of this being pinched up by the points of the

forceps, it is cut through so as to allow a director to be inserted

beneath it, on which it is to be divided. The vessels are thus laid

bare ; so that the artery, after having been separated from the

nerve and veins with the same precautions as in other situations,

may be readily tied, the point of the needle being directed from
below upwards and inwards towards the ankle, to avoid the nerve.
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In the interval between the lower part of the calf of the leg and

the inner ankle, the artery may be exposed in the following way

:

an incision should be made parallel with the inner border of the

tendo Achillis for about the same length, and through the same

structures (the skin and two layers of fascia) as in the preceding

operation. This will bring the artery into view.

Few operations on arteries, probably none, present more diffi-

culties than that of tying the posterior tibial while it is under cover

of the soleus and gastrocnemius. The tibial origin of the former

must be detached from the bone ; and if, during this step of the

operation, the deep fascia be torn, or the muscles rendered in any

way confused, there remains no guide to the situation of the artery.

In order to relax the muscles as much as possible, the knee must

be slightly bent, and the foot extended so as to elevate the heel.

If the limb be then placed on its outer side, and the knee sup-

ported, the seat of operation will be fairly brought into view. The

incision through the skin must be very long, as the vessel lies so

deeply ; it may vary from four to five inches, according to the

thickness of the muscles. It is usually directed to be made along

the inner border of the tibia, so as to expose the margin of the gas-

trocnemius. In doing this the saphena vein can be easily avoided,

as its course is quite apparent. When the soleus is exposed, its

border is to be detached from the tibia, proceeding from below

upwards, so as, if possible, to get a clear view of the deep fascia.

If this be once obtained towards the lower part of the incision, a

director can, without much difficulty, be insinuated between the

membrane and the muscle, preparatory to the division of the fibres

of the latter. When, by means of a retractor, the muscles are

drawn back, so as to open the wound, its breadth will be found

diminished by the posterior border of the incision in the integu-

ment ; for it will be recollected that its direction coincided, in the

first instance, with that of the border of the muscle where it is

attached to the bone; but it will no longer do so when the muscle

is drawn backwards. In other situations, where deep incisions are

required, both margins of the wound can be held aside by the re-

tractors, but here the posterior one only admits of their applica-

tion, as the other coincides with the tibia. The necessity of some

change in the line of the first incision is obviously suggested by

these facts ; and we believe that M. Lisfranc makes his incision

rather obliquely, its direction being from above downwards and

backwards, so that when the muscles are retracted, their border

may coincide with that of the skin.

2o
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PLANTAR ARTERIES.

594. When the posterior tibial artery readies the hollow

of the calcaneum, and gets under cover of the internal annu-

lar ligament, and of the origin of the abductor pollicis, it

divides into the plantar arteries, which, from their position,

are named internal and external.

The dissection of the plantar arteries includes that of the sole of

the foot. When the thick skin and cellular texture are removed,

and the plantar fascia fully exposed, the external plantar artery

may be readily brought into view by cutting through a few fibres

of the fascia, along the depression which separates the middle from

the external portion of it ; for when it has got on a line with the

head of the fifth metatarsal bone, the vessel is almost superficial,

though in the rest of its extent it is covered deeply by the mus-

cles. The internal plantar artery can be laid bare merely by

dividing the thin membrane which covers the abductor pollicis,

and turning aside the external border of that muscle. When
the plantar fascia and flexor brevis are detached and reflected

from the calcaneum, the vessels can be easily traced in the rest

of their extent.

595. a. Plantaris interna, much smaller than the other,

turns directly forwards, so as to form, when the body is in the

erect position, a right angle with the vessel from which it

arises. Placed at first above the abductor pollicis, and after-

wards between it and the short flexor, it gives branches to

both, and also some which incline towards the inner border of

the foot, and communicate with branches of the dorsal arteries.

On reaching the extremity of the first metatarsal bone, the

internal plantar artery, considerably diminished in size, ter-

minates by running along the inner border of the great toe,

anastomosing with its digital branches. The direction of the

artery corresponds with that of the line which separates the

internal from the middle set of plantar muscles.

596. a. Plantaris externa, in size and direction, appears

to be the continuation of the posterior tibial. In its course it

at first inclines outwards and forwards, to reach the base of

the fifth metatarsal bone, where it changes its direction, arch-

ing inwards across the foot, to gain the interval between the

first and second metatarsal bones, where it receives the com-



PLANTAR ARTERIES. 563

municating branch from the dorsal artery, which completes

the plantar arch. The vessel first passes between the cal-

caneum and the abductor pollicis, then between the flexor

brevis digitorum and flexor accessorius ; as it turns forwards

it lies in the interval between the former muscle and the

abductor of the little toe, corresponding with the line sepa-

rating the middle from the external portion of the plantar

fascia ; but its transverse part is deeply covered by the

flexors of the toes and the lumbricales. The convexity of

the arch is directed forwards and outwards, the concavity

in the opposite way, and from it are given off numerous

branches, varying in size and importance. Of these some

pass outwards over the border of the foot, and anastomose

with the dorsal arteries ; others go back to supply the parts

in the hollow of the foot, and several down to the fascia,

integument, and subcutaneous cellular substance ; these are

too irregular to admit of being named or described ; but

from its superior and anterior surfaces branches are given off

which deserve notice

:

Rami perforantes (perforating branches), three in number, pass

upwards between the metatarsal bones, through the posterior

extremities of the dorsal inter-osseous muscles, and, on reaching

the dorsum of the foot, inosculate with the metatarsal arteries.

Rami digitales (digital branches) are four in number, and from

the order in which they arise from the arch, counting from with-

out inwards, they are commonly named, first, second, &c, ; but we

shall name them from their relations to the metatarsal bones. The

fourth digital branch curves outwards, to gain the external border

of the fifth metatarsal bone ; for it will be recollected that the

most external part of the plantar arch corresponds with the fourth

metatarsal space. In its course this vessel crosses under the ab-

ductor of the little toe, and then runs along the border of its

phalanges, on the last of which it terminates; the third digital

branch passes forwards along the fourth metatarsal space, and at

the cleft between the toes divides into two twigs, which take the

contiguous borders of the fifth and fourth toes, and end on the

last phalanges ; the second digital branch is similarly disposed of

on the fourth and third toes ; and the first on the third and

second. Near the point of bifurcation, each digital artery sends

upwards through the corresponding metatarsal space a small

branch, which communicates with the digital branches of the

2 0 2
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metatarsal artery. These are called the anterior perforating

branches, to distinguish them from those which come from the

arch itself, and pass upwards between the posterior extremities of

the metatarsal bones, to inosculate with the dorsal inter-osseous

branches. The digital arteries, which, from their relation to the

phalanges, are sometimes called collateral, at their final termina-

tion incline towards one another, and form arches by inosculation,

from the convexity of which minute vessels pass forwards to the

extremities of the toes. It will be observed, that in this way both

sides of the three outer toes, and one side of the second toe, are

supplied by branches derived from the plantar arch, in the ordi-

nary distribution of the vessels ; whilst both collateral branches of

the great toe, and the inner one of the second, are furnished by

the dorsal artery.

ANTERIOR TIBIAL ARTERY.

597. a. Tibialis antica is placed along the fore part of the

leg in the inter-osseous space, at first deeply seated, but as it

descends it gradually becomes comparatively superficial ; it

extends from the division of the popliteal artery to the bend of

the ankle, from which it is prolonged to the interval between

the first and second metatarsal bones, under the name of

dorsal artery.

Dissection.—The course of the anterior tibial artery, and that of

its continuation, the a. dorsalis pedis, may be marked out by a line

drawn from the inner border of the head of the fibula to the middle

of the bend of the ankle, and thence continued onwards to the first

metatarsal space*! To expose the vessel, an incision should be made
through the skin, corresponding with this line. Its commencement
may, in the next place, be crossed by another, extending from the

head of the fibula to the inner tuberosity of the tibia ; a similar

transverse incision is to be made at the ankle, and, to evert the

skin conveniently, a third will be found necessary about midway.
The flaps of integument being reflected, the one inwards on the

tibia, the other outwards over the fibula, and the fascia exposed,

the intervals between the muscles at once become apparent, where
their tendons shine through the fascia. This membrane should

now be divided in the same extent and direction as the skin, and
the artery will be brought into view by separating the muscles,

which can be done without the least difficulty by proceeding from
below upwards.

The dorsal artery, being placed between the tendon of the ex-
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tensor proprius pollicis and that of the extensor communis, and

uncovered by any structure except the skin and fascia, may be

laid bare by an incision carried along the external or fibular

border of the tendon of the extensor proprius, for about an inch

and a half, or two inches. Above the bend of the ankle the in-

cision must be somewhat longer, say two inches and a half, and

the vessel will be found on the tibia, lying under the inner border

of the extensor proprius.

598. The anterior tibial artery, at starting, turns horizon-

tally forwards to reach the anterior surface of the inter-os-

seous ligament. In doing so, it necessarily passes between

the heads of the tibialis posticus muscle, and through the

interval between the bones left unclosed by the ligament.

In its course it rests for two-thirds of its extent on the inter-

osseous ligament, and for the rest on the anterior surface of

the tibia. In the upper part of its extent it is deeply seated,

and is overlapped and concealed by the tibialis anticus and

extensor longus digitorum ; the former being on its tibial,

the latter on its fibular side. Lower down, it lies between

the extensor pollicis and tibialis anticus; but as towards the

ankle these muscles incline inwards, the one to the tarsus,

the other to the first metatarsal bone, whilst the artery con-

tinues directly onwards, it necessarily passes beneath the

extensor pollicis, and is placed between the tendon of this

muscle and that of the extensor communis digitorum. In

this situation it is covered only by the skin and fascia of the

leg. The anterior tibial artery is accompanied by two veins

(vena comites) ; the anterior tibial nerve lies to its fibular side

for some way, as being derived from the peroneal nerve, it

inclines inwards, so as to get in front of the artery in the

middle of the leg, but turns outwards again as it descends

lower down. Its branches are the following :

r. Musculares.—Small muscular branches are given to the tibi-

alis posticus, as it passes between its heads, and as it runs down

the leg several branches pass off to the tibialis anticus, extensor

communis digitorum and extensor pollicis.

Ramus recurrens.—On reaching the front of the leg, it sends

upwards a pretty large and regular branch called " recurrent," be-

cause it is reflected up towards the knee from the point where the

artery is turning downwards. This branch passes through the fibres
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of the tibialis anticus, and soon divides into several ramifications,

which on the lateral and fore parts of the knee-joint anastomose

with the inferior articular branches of the popliteal artery ;
and in

its progress downwards between the extensor muscles, it gives on

each side several muscular branches.

r. Malleolares.—Near the ankle-joint two malleolar arteries are

given off; the internal one having passed beneath the tendon of

the tibialis anticus, reaches the inner ankle, and ramifies upon

it, supplying the surrounding textures, and communicating with

branches of the posterior tibial artery ; the external malleolar

branch bears a similar relation to the outer ankle ; having passed

under the tendon of the common extensor, it anastomoses with the

posterior peroneal artery, and also with some ascending or re-

flected branches from the tarsal artery.

DORSAL ARTERY OF THE FOOT.

599- a. Dorsalis pedis is the continuation of the anterior

tibial artery, extending from its termination at the bend of

the ankle to the posterior extremity of the first metatarsal

space, where it divides into two branches, of which one pro-

ceeds forwards in the first inter-osseous space, whilst the

other dips into the sole of the foot, and terminates by inos-

culating with the plantar arch. Its course is forwards and

inwards, running over the astragalus, the scaphoid, and in-

ternal cuneiform bones ; it is covered by the skin and fascia,

its line of direction corresponding with the interval between

the tendons of the extensor proprius pollicis and extensor

communis. The principal branches of the dorsal artery are

directed outwards and forwards upon the tarsus and meta-

tarsus, and are named accordingly. Some small vessels also

run obliquely inwards upon the inner side of the foot, where
they terminate in minute ramusculi.

Ramus tarseus arises from the artery usually where it crosses the

scaphoid bone, but its point of origin varies in different instances.

It inclines forwards and outwards, describing a slight curve as it

runs upon the tarsal bones covered by the extensor brevis muscle,
to which it gives ramusculi ; some also, of small size, sink deeply
into the tarsal articulations, for the nutrition of the different struc-

tures which compose them. The artery, having curved backwards
to the cuboid bone, divides into branches which take different

directions
; some forwards, to anastomose with the divisions of the

metatarsal artery; others outwards, to communicate at the border
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of the foot with branches of the external plantar artery ; whilst a

third set anastomoses with branches of the external malleolar, and

with those which the fibular gives to the outside of the calcaneum.

r. MetcUarseus is usually smaller than the preceding, and comes

off farther forward. Its direction is also outwards and forward

under the extensor brevis. Sometimes there are two metatarsal

arteries, the second being of smaller size, and not unfrequently,

when there is but a single vessel of this name, it arises in com-

mon with the tarsal artery. Its direction is necessarily influenced

by these circumstances, being oblique when it arises far back, and

almost transverse when its origin is situated farther forwards than

usual. Ramusculi pass off in different directions for the supply of

the surrounding structures ; and some curve backwards, to form

anastomoses with those of the tarsal artery ; the inter-ossei only

deserve notice.

?•. Inter-ossei.— These branches are named "inter-osseous," from

their position between the metatarsal bones. These are small

straight vessels which pass forwards, resting each upon one of the

dorsal inter-osseous muscles, and at the cleft between the toes

each divides into two ramusculi which run along the contiguous

borders of the toes, forming their dorsal collateral branches.

From the external inter- osseous artery, a small branch is given

off, which inclines outwards to gain the external border of the

little toe, upon which it lies, forming its first collateral branch.

In this way we find that the inter-osseous branches derived

from the metatarsal supply the dorsal surfaces of the three

outer toes, and one side of the second. Now each of these ves-

sels at its point of bifurcation communicates with the plantar

artery by means of the anterior perforating branches ; and again,

at the posterior extremity of the inter-osseous spaces, they re-

ceive the posterior perforating branches. These are usually small

branches of communication ; but sometimes they are of larger size,

and on reaching the upper surface of the foot, form the inter-osse-

ous arteries, the metatarsal branches being reduced to small ra-

musculi, which terminate in them.

600. When the dorsal artery of the foot has reached the

posterior extremity of the first metatarsal space, it gives off a

branch which runs along the outer surface of the first meta-

tarsal bone, and which, from its analogy to the inter-osseous

branches derived from the metatarsal artery, may be called

the first inter-osseous branch, but is commonly called r. dor-

salis poliicis, for on reaching the fissure between the toes, it
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divides so as to form a collateral branch for the inner side of

the second, and for the outer side of the great toe.

The artery, after giving off this branch, dips into the first

inter-osseous space, and divides into its two ultimate branches.

One of these, about two or three lines in length, inclines

outwards, and terminates by inosculating with the external

plantar artery, so as to complete its arch ; the other passes

forwards beneath the outer border of the first metatarsal

bone, towards the fore part of which it sends inwards a

branch which becomes the internal collateral branch of the

great toe ; after which, on reaching the anterior extremity of

the first metatarsal space, it divides into branches which run

alono; the contiguous borders of the first and second toes.

The arteries of the foot are subject to several variations,

and none so much so as those of the great toe. When the

dorsal artery is small, the digital branches at the plantar sur-

face of the great toe are derived from the vessels in the sole

of the foot. When the inter-osseous branches of the meta-

tarsal artery are small, their place is supplied by the poste-

rior perforating arteries.

601. Anastomoses. — \V e have made frequent mention of the

anastomoses between the different branches of the arteries in the

lower extremity. It now becomes necessary to take a general

view of them, in order that we may understand the important

influence they exert in maintaining the circulation in the limb,

when the principal artery is obliterated by an operation, or by

disease. It will be recollected, that branches from different direc-

tions converge towards the posterior part of the hip-joint. The

circumflex arteries (internal and external) turn round the shaft of

the femur, one from within, the other from without; the gluteal

and ischiadic arteries run from above downwards, and the superior

perforating branches from below upwards, towards the same point.

So that if the supply from one quarter be diminished or cut off",

the loss is speedily made up from some other, the vessels taking

on an increase of size and action proportioned to the increased

demand upon them. This may be termed the ilio-femoral anasto-

mosis. At the anterior and upper part of the limb, a similar mode of

connexion occurs, but by no means so extensive, between the ilio-

lumbar artery and the circumflex ilii, and again between the latter

and the external circumflex on the one hand, and the epigastric

on the other.

Round the knee-joint a very free communication exists between
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the four articular arteries (converging to its fore part) and the

recurrent tibial from below, and the descending branches of the

external circumflex, from the opposite direction. This may be
named the femoro-tibial anastomosis ; and if we examine the

condition of the vessels in a well-injected limb, we shall find it

connected with the ilio-femoral anastomosis by the descending

branches of the external circumflex artery in front, and by the

series of perforating branches behind.

602. The ankle-joint is surrounded by a corresponding distri-

bution of vessels. The posterior tibial artery and the peroneal

communicate before they proceed to their final destination. In

front of the joint, the anterior peroneal branch anastomoses with

the tarsal and external malleolar arteries ; the latter communi-
cating again with the posterior fibular, whilst the internal malleo-

lar maintains a similar relation with the posterior tibial, or its

branches. This forms the tibio-tarsal anastomosis.

This freedom of anastomosis between the capillary terminations

of different vessels, may be considered as a provision against the

consequences that must otherwise follow the obliteration of any of

the main vessels of a limb by an injury or by operation. If the

external iliac artery is tied for an aneurism high up in the thigh,

an increased quantity of blood is at once thrown on the internal

iliac artery and its branches, which thus become distended and

enlarged. Whilst this is taking place, the femoral artery and its

branches empty themselves of their blood, forcing it on into the

veins by their contractile power, at the same time that they re-

ceive none in their natural course. But after a while they become

filled again, and circulate blood, though in a direction exactly op-

posite to that in which it had previously flowed in them. The

capillary terminations of the circumflex arteries receive from those

of the gluteal, sciatic, and obturator, the increased current, which

is thrown upon them, and convey it thus into the femoral artery

below the tumour for which the operation was performed ; and so,

in the new order of things, the blood flows from branch to trunk,

conducted through the devious route of the collateral vessels, and

maintaining the vitality of the limb by what is termed the colla-

teral circulation. The anterior and lateral parts of the abdominal

parietes, it will be recollected, are supplied by the epigastric and

circumflex ilii arteries. When the regular source of their supply

is cut off by the obstruction in the iliac artery, gangrene would

speedily supervene if the circulation were not restored from some

other quarter. A recurrence to the anastomoses of these vessels

at once reminds us, that the circumflex ilii artery communicates
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with the epigastric on the one hand, and the ilio-lumbar on the

other, and forms a ready medium of communication between them,

when the latter, after the application of the ligature, receives part

of the increased current propelled into the internal iliac artery,

from which it arises. We need not extend these remarks farther

for the present. The anastomoses round the knee and ankle must

be sufficiently obvious from what has been already stated. As,

however, the subject is one, not only of deep interest, but of great

consequence in a practical point of view, we can scarcely refrain

from raising this question, What is the condition of the vessels

of a limb which has been the subject of an operation for aneu-

rism ? We reply, in the words of an eminent authority— "In

twelve or fourteen months after a ligature has been applied on

the femoral artery, it becomes completely obliterated, as far up

as the profunda, and down to the origin of the anterior tibial ar-

tery, the remnant of the vessel being a mere cord. The circum-

flex vessels become enlarged, and convey blood to the rectus,

sartorius, and vasti, which had previously been supplied by the

femoral. The articular arteries round the knee are also enlarged

and tortuous
;
they receive blood, not from the popliteal, but from

the communicating vessels of the profunda." After some general

remarks on the effect of ligatures, the description of the limb,

which formed the subject of the memoir here referred to, proceeds

as follows :
" The profunda, which formed the new channel for the

blood, was considerably enlarged in diameter, and sent branches

larger than usual to the flexor muscles. Just midway on the

back part of the thigh, it gave off those branches which became
the chief support of the new circulation. The first of the newly-

established vessels went down to communicate with the superior

articular artery, on the inner side of the articulation. Another,

guided by the biceps muscle, opened into a muscular branch on

the gastrocnemius. Between these, a third vessel, passing along

in the course of the sciatic nerve, divided into several branches,

communicating with the inferior articular vessels, with the origin

of the anterior and posterior tibial arteries, and with some of

their muscular branches, in such a way as to form a vascular

plexus in the popliteal space. The external circumflex artery was
considerably enlarged, and freely supplied the muscles on the

fore part of the thigh. The obturator artery did not appear larger

than usual, nor could any enlarged communicating branches be
traced between the ischiadic and profunda arteries." *

* Dissection of an Aneurisinal Limb, by Sir Astley Cooper. Med. Chir.
Trans, vol. ii.
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CHAPTER VII.

OF THE VEINS.

603. Though the veins diffused throughout the body form

one system, and serve for one especial purpose— that of re-

turning the effete or residual blood to one common recipient

(the right auricle) by means of their great trunks (venae

cava?), still, they admit of a division into compartments, in

consideration of certain peculiarities which they present. The
veins within the cavity of the cranium and spine form a

group, in a manner apart from the others ; so does the vena

portarum, which ramifies in the liver; and perhaps the

pulmonary veins may be admitted as a third, from the cir-

cumstance of their conveying red blood. Even before the

announcement of Harvey's discoveries, anatomists perceived

how objectionable it was to classify these vessels with other

veins, and sought to mark the distinction between them, by

calling them artericc venosa ; and for the like reason, the

pulmonary artery was named vena arteriosa.

We shall commence our description of the veins with those

which form the superior vena cava, or more properly, with

those which, commencing by minute ramusculi in the head,

neck, the upper extremities, and the walls of the thorax,

form so many tributary streams, gradually increasing in size

as they diminish in number, until they are finally united into

one current, that of the superior vena cava. The cerebro-

spinal veins may be considered an off-set connected with this

part of the venous system, as their contents are, for the most

part, poured into it. The venous ramifications, which termi-

nate in the inferior vena cava, come next in order ; to this

the vena portarum is an adjunct. The veins of the heart

open directly into the right auricle itself, and so cannot

be said to belong to either venous trunk ; the vena azygos

(major and minor) is a tributary to the superior vena cava,

at the same time that it serves as a substitute for both these
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vessels within the thorax, and also as a medium of connexion

between them.

The veins of the head are divided, like the arteries, into

two sets,— those which ramify on its exterior, and those

placed in its interior ; and a sufficient correspondence exists

between the ramifications of both orders of vessels to warrant

us in saying generally, that the one returns the residue of

the blood circulated by the external carotid artery, the other

by the internal. The veins on the exterior of the head con-

verge and unite, so as to form two trunks, the facial and the

temporal.

FACIAL VEIN.

604. The facial vein (vena facialis) lies obliquely along

the side of the face, extending from the inner margin of the

orbit downwards and backwards to the anterior edge of the

masseter muscle. Resting on the same plane as the facial

artery, but farther back, and less tortuous, it still maintains

very nearly the same relations. It may be said to commence

at the side of the root of the nose by a vein formed by the

conflux of branches from the forehead, the eye-brow, and

nose, and to increase by receiving others at each step of its

course.

The frontal vein (vena frontalis) commences on the roof of

the skull by ramusculi, which pass obliquely downwards
and forwards upon the forehead, maintaining communica-
tions in their course with the anterior branches of the tem-

poral vein. By gradually converging, these branches form a

vein of some size, which descends vertically, parallel with the

corresponding vessel of the opposite side, with which it is

connected by transverse branches. In some instances both
unite and form a short trunk, which again divides at the root

of the nose, its branches diverging as they descend, so as to

become continuous with the angular vein. When descending
from the forehead it receives a branch from the eye-brow, and
some, of smaller size, from the nose and upper eye-lid.

The supra-orbital vein (vena supra-orbitalis ; v. supercilii)

runs transversely inwards in the direction of the eye-brow,
covered by the occipito-frontalis muscle. Its radicles are
connected externally with those of the external palpebral and
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superficial temporal veins ; in its course it receives branches

from the contiguous muscles and tegument, and at the inner

angle of the orbit it inclines downwards, to terminate in the

frontal vein. The supra-orbital and frontal veins, by their

junction, form the angular vein {vena angularis), which is

perceptible beneath the skin as it runs obliquely downwards

and outwards by the inner margin of the orbit, resting

against the side of the root of the nose. This small vessel

receives by its inner side the nasal veins, which pass upwards

obliquely to join it from the side and ridge of the nose
;

whilst some small palpebral veins open into it from the oppo-

site direction. When arrived on a level with the lower margin

of the orbit, the angular vein may be said to terminate by

becoming continuous with the facial vein.

The facial vein, commencing as has been just stated, gra-

dually increases, by receiving ramusculi from the lower eye-

lid and from the ala of the nose ; also from the upper lip

branches arise which, after a short course, open into it.

By its outer side it receives a vein (v. palpebralis inferior,

externa), which is formed by small branches derived from

the lower eye-lid, from the external side of the orbit, and

the prominence of the cheek. The direction of this vessel

is obliquely inwards above the zygomaticus muscle, beneath

which it turns previously to its termination. When on a

level with the angle of the mouth, the facial vein is further

increased by branches from the lips, which perhaps may be

called coronary veins, and from the cheek (vena buccales),

and still lower down from the masseter muscle on the one

hand, and the chin on the other. When arrived at the

lower border of the jaw, the vein inclines outwards and

backwards, covered by the cervical fascia and the platisma

muscle, and soon unites with a large branch of communi-

cation derived from the temporal vein, to form a vessel of

considerable size, which opens, at an acute angle, into the

trunk of the internal jugular vein.

Previously to its termination, the facial vein receives the

following veins:— viz. vena ranina, a small vessel which lies

along the under surface of the tongue, close by the frsenum

lingua?, in apposition with the artery of the same name ; its

course is backwards and outwards, between the mylo-hyoideus
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and hyo-glossus muscles, to open into the facial vein, or some-

times into the lingual :

—

vena submentaUs; this vessel, larger

than the preceding, commences by radicles derived from the

sublingual gland, from which it passes backwards in the

course of the duct ; it receives branches from the submaxil-

lary gland, and from the mylo-hyoideus muscles, and, keeping

close under cover of the margin of the jaw-bone, it joins the

facial vein ; but in some instances it pours its contents into

the lingual or superior thyroid vein. Vena palatina returns

the blood from the amygdala and soft palate ; it passes down-

wards, deeply seated by the side of the pharynx, to join one

of the preceding veins, or terminate in the facial separately.

TEMPORAL VEIN.

605. The temporal vein {vena temporalis) is a vessel of

considerable size, whose trunk passes almost perpendicularly

downwards before the external auditory tube, extending from

the zygoma, upon which it rests, to the angle of the jaw,

whilst its branches spread out upon the side of the head,

some being superficial, others deeply seated. The superficial

branches commence by minute ramifications upon the arch

of the skull, where they communicate with the radicles of

the frontal and occipital veins, as well as with those of the

corresponding vein of the opposite side. Those from the fore

part incline downwards and a little backwards, those seated

posteriorly run forwards over the ear, all being placed be-

tween the skin and the temporal fascia. Converging in this

way, they unite at an angle above the zygoma, and at their

junction commences the trunk of the temporal vein. To this

same point also passes a large branch, which may be called

the middle temporal vein, to distinguish it from those which

are still deeper seated, and open into the internal maxillary

vein. This vessel arises in the substance of the temporal

muscle, from which the branches emerge, and form a vessel

of some size upon its surface ; the vessel pierces the fascia at

the upper border of the zygoma, and opens into the com-
mencement of the common trunk, formed as has been above
stated. The temporal vein gradually sinks into the sub-

stance of the parotid gland as it descends behind the ramus
of the jaw. When undercover of its angle, it divides into
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two vessels, of which one, ordinarily the larger, inclines

inwards to join with the facial vein, whilst the other turns

backwards, and becomes continuous with the external jugular

vein. The branches which open into the temporal vein in

its course are numerous:— from the parotid gland several

ramusculi {vena parotidece), from the articulation of the jaw

{vena articnlaru), from the external ear {vence. auriculares),

from the side of the face a vein of some size {vena transver-

salis faciei). This vessel corresponds with the artery of the

same name, by receiving branches from the parts it supplies.

Its direction is transversely outwards from the side of the

face to the temporal vein. From the opposite direction is

received the vena auricularis posterior, which is increased by

the stylo-mastoid vein. Besides these, a vein of considerable

size joins the temporal whilst embedded in the parotid gland,

viz. the internal maxillary vein :
—

INTERNAL MAXILLARY VEIN.

Vena maxillaris interna corresponds in direction, position,

and relations, with the artery of the same name. Three or

four temporal branches descend from the fossa, deeply seated,

others come from the pterygoid muscles, some from the sur-

face of the upper jaw, and one, of large size, from the lower

one, emerging from the dental foramen {vena dentalis infe-

rior). All these unite to form a short trunk, which joins

nearly at right angles with the temporal vein.

EXTERNAL JUGULAR VEIN.

606. Vena jugularis externa (trachelo-subcutanea).—This

vein commences on a level with the angle of the jaw by the

junction of two branches, one the communicating branch re-

ceived from the termination of the temporal vein, the other

derived from the mastoid region. The latter passes down-

wards and forwards obliquely to the point above stated, from

behind the ear, resting on the mastoid muscle. The external

jugular vein assumes at once the perpendicular direction,

lying between the platisma and sterno-mastoid. In conse-

quence of the obliquity of the muscle last named, the vein

gets to its outer border, close by which it descends to the

lower part of the neck, where it inclines inwards behind the
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muscle, to terminate (either as a single trunk, or by two or

three branches) in the subclavian vein near its junction with

the internal jugular. In this course it receives one or two

large branches from the back of the neck ; one of them, lying

at first between the splenitis and trapezius, passes down at

the outside of the jugular vein, and about the middle of the

neck opens into it. Some superficial branches also join it

from the fore part of the neck (vena cutanea). Some of these

commence over the submaxillary gland, some under the

chin ; by converging, they form a vein, often of considerable

size, which lies along the inner border of the sterno-mastoid

muscle, receive some cutaneous branches lower down, and

then incline outwards to terminate in the external jugular

vein. Previously to its termination two large veins open

into it, derived from the region of the scapula (vena supra-

scapularis, et vena posterior scapula). Their direction is

transverse from without inwards, lying parallel with the

arteries of the same.

INTERNAL JUGULAR VEIN.

607- Vena jugularis interna.— The blood from the brain

and cranial cavity is received by the internal jugular veins,

which are continuous at their upper extremities with the la-

teral sinuses ; whilst inferiorly, they terminate in the brachio-

cephalic veins. The junction of the vein with the sinus is

at the broad part of the foramen lacerum (fossa jugularis),

beneath which it is supported by the rectus lateralis muscle,

and lies close at the outer side of the internal carotid artery,

as far as the cornu of the os hyoides. Now, as the part of

the vessel which extends from the skull to this point corre-

sponds with the internal carotid artery, and receives its resi-

dual blood, it may with much propriety (and also with ad-

vantage, as tending to render the nomenclature uniform) be

called vena carotis interna. Some confusion would arise from
calling it " cephalica,'

1

as the external superficial vein of the

arm has, without any proper reason, received that name.
Again, the short vessel which extends downwards from the

junction of the facial and temporal veins and joins the pre-

ceding, may, for the like reason, be called vena carotis ex-

terna; and finally, the trunk which results from the conflux
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of these vessels, and which extends thence down to the inner

end of the clavicle, should be called vena carotis communis
At present, the entire length of the vessel included between

the point just named and the base of the skull, is known as

the internal "jugular
1

" vein, as if it belonged to the throat,

and had no correspondence in its divisions and distribution

with the artery which it accompanies. However, we must
defer to usage, and continue for the present so to name it.

The internal jugular vein having passed down to a level

with the os hyoides, receives the common trunk formed by
the facial and temporal veins, and then becomes considerably

enlarged. It descends parallel with the common carotid

artery, lying at its outside enclosed in the same sheath, toge-

ther with the vagus nerve, and at the root of the neck joins

nearly at a right angle with the subclavian vein, and so forms

the innominata, or brachiocephalic. Previously to its junc-

tion with the facial vein, the internal jugular receives branches

from the tongue, pharynx, and occiput:

—

Vena lingualis

commences at the side and upper surface of the tongue,

passes backwards, receiving branches from the sublingual

gland ; occasionally the ranine vein joins it, sometimes also

the pharyngeal. In either case it passes backwards between

the mylo-hyoideus and hyo-glossus muscles, to open into the

jugular vein. Vena p/iarj/ngea commences at the back and

sides of the pharynx, and terminates in the lingual, or sepa-

rately in the jugular vein. Vena occipitalis corresponds in

its course, and in the distribution of its branches, with the

artery of the same name. It communicates with a plexus of

veins on the outside of the occiput, and terminates occasion-

ally in the external jugular vein, but more frequently in the

internal.

Vena laryngea is a small vessel whose branches come out

of the larynx through the thyro-hyoid membrane ; they unite

and form one vein, which opens into the internal jugular (its

anterior or facial division) : sometimes it terminates in the

superior thyroid vein.

Vena thyroidea superior arises by ramusculi, which ramify

in the thyroid gland, in company with the branches of the

superior thyroid artery. These unite and form a single

vessel, which runs transversely outwards, and open into the

2p
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jugular vein (its common trunk). Lower down we find ano-

ther branch coming from the same source (vena thyroidea

media).

Veins of the Upper Extremities.

608. The veins of the upper extremity are divisible into

two sets, one being superficial, the other deep-seated. The

superficial veins are much larger, and lie between the skin

and fascia. They commence on the dorsal surface of the

fingers, and as they converge and communicate with one

another on the back of the hand, they form a sort of venous

plexus, from which issue two chief veins, that take, one the

radial, the other the ulnar border of the fore-arm.

609- Vena radialis cutanea, v. cephalica.—The radial cuta-

neous vein commences by ramusculi placed on the dorsal sur-

face of the thumb and fore-finger. These ascend upon the

outer border of the wrist, and form by their union a pretty

large vessel, which passes along the radial border of the fore-

arm, receiving numerous branches from its anterior and pos-

terior surfaces. At the bend of the arm it receives a division

of the median vein, and then continues its course at the outer

side of the upper arm, and is named the cephalic vein. The
cephalic vein thus formed ascends along the external border

of the biceps muscle, and then in the interval between the

pectoralis major and deltoid, and finally terminates in the

axillary vein, between the coracoid process and the clavicle.

610. Vena ulnaris cutanea, anterior et posterior.— There
are two ulnar cutaneous veins, one on the anterior, the other

on the posterior surface of the fore-arm. The posterior one
begins on the back of the hand by some ramusculi, which
unite to form a vein placed over the fourth metacarpal space,

and called by some of the older anatomists " salvatella." This
proceeds along the ulnar border of the fore-arm, at its pos-

terior aspect, and somewhat below the bend of the elbow, and
turns forwards to join with the anterior ulnar cutaneous vein.

The vein last named commences upon the anterior surface of
the wrist, and thence ascends along the fore-arm, communi-
cating by branches with the median vein on the one hand,
and the posterior ulnar cutaneous on the other. At the bend
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of the elbow it unites with the posterior ulnar cutaneous

vein, and assumes the name of "basilic vein.
1 '

611. Vena basilica is usually of considerable size ; it receives

at its origin a division of the median vein (median basilic),

and ascending along the inner border of the biceps muscle, in

front of the brachial artery, terminates in one of the vena?

comites of that vessel, or in the axillary vein. The position

and relations of the veins here described are sufficiently ex-

pressed by calling them radial and ulnar cutaneous whilst in

the fore-arm, and internal and external brachial in the upper

arm. The terms " basilic " and " cephalic" serve no useful

purpose.

612. Vena mediana.— The median vein results from the

union, on the anterior part of the fore-arm, of several branches.

It is a short trunk, which serves as a means of communica-

tion between the ulnar and radial veins on each side, as well

as between the superficial and deep veins of the arm. Its

length is subject to many varieties ; it terminates by dividing

into two branches, which diverge at an angle ; one inclining

inwards to join the basilic vein, and thence named median-

basilic, passes in front of the brachial artery, from which it

is separated by the fibrous off-set given by the tendon of

the biceps muscle to the fascia covering the flexor muscles

;

it is crossed by twigs of the internal cutaneous nerve : the

other division (median-cephalic), directed outwards, unites

with the cephalic vein ; this is crossed by branches of the ex-

ternal cutaneous nerve. The termination of the median vein

is also connected with the deep veins by a short branch,

which sinks between the muscles, to the veins accompanying

the brachial artery. The nomenclature may be simplified by

considering these three as communicating branches, and so

naming them internal, external, and middle.

Of the deep-seated veins.—The brachial artery, its branches,

and their several divisions, are each accompanied by two

veins, hence named vena comites.

613. The deep ulnar veins (venae comites arterias ulnaris).

—On the palmar surface of the hand the incipient ramusculi

disposed along the borders of the digital phalanges become

united at the cleft between the fingers into one small vessel,

2p2
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which, with one similarly formed from the contiguous border

of the next finger, run along the inter-osseous spaces, and

terminate in the superficial palmar arch of veins, from which

two branches proceed at each side of the wrist, the external

following the course of the superficialis vola? artery, whilst

those on the inner side accompany the ulnar artery. The

deep ulnar veins, commencing thus at the inner side of the

superficial palmar arch, pass in front of the wrist, where they

communicate with the inter-osseous and the superficial veins;

then proceeding upwards along the inner side of the fore-

arm, in apposition with the ulnar artery, they receive several

branches from the neighbouring muscles ; and lastly, being

joined by the vessels which accompany the inter-osseous and

ulnar recurrent arteries, unite with the deep radial veins to

form the venae comites of the brachial artery.

614. The inter-osseous veins (v. com. art. inter-oss.) con-

sist of two sets (anterior and posterior), corresponding to the

arteries with which they are associated. The anterior take

their rise in front of the wrist-joint, where they communicate

freely with the deep radial and ulnar veins. In their course

upwards they are joined by several small branches, and are

connected at the lower part of the fore-arm with veins situ-

ated posteriorly, by means of branches which pass through

the inter-osseous membrane near the elbow-joint, after being

joined by the posterior inter-osseous veins, they open into the

venae comites of the ulnar artery. The veins which accom-

pany the posterior inter-osseous artery, previously to pass-

ing from behind to join with the anterior, communicate by
their incipient radicles with the ulnar cutaneous veins, and,

through branches accompanying the recurrent inter-osseous

artery, with the cephalic vein.

615. The small radicles which give rise to the deep radial

veins {vena comites art. radialis) run upon the inter-osssous

muscles of the hand; they are united in front with the digital

veins previously described, and at each end of the space sepa-

rating the metacarpal bones, are connected by perforating
branches with small vessels situated on the back of the hand ;

by uniting across the carpal end of the metacarpus, they form
an arch corresponding with that formed by the radial artery.
This deep venous arch communicates on its inner side with
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the superficial palmar arch, and from its radial side proceed

what may be considered properly the vena? comites of the

radial artery. These vessels when passing upwards to the

fore-arm, receive at the wrist a dorsal branch, and one which

passes over the small muscles of the thumb, with the super-

ficialis volae artery ; then pursuing the course of the radial

artery, they are joined by small veins from the surrounding-

parts, and end in the venae comites of the upper arm.

616. The accompanying veins of the brachial artery {vena

comites arteticc brachialis), resulting from the union of the

deep ulnar and radial veins just described, follow, like the

several vessels of the same class, the course of the artery with

which they are associated. They are joined in their pro-

gress, from the bend of the elbow upwards on the arm, by

the veins which are distributed with the branches of the

brachial artery, namely, the anastomotic and the two deep or

collateral arteries of the arm. At the lower margin of the

axillary muscles, the brachial veins unite to form the axil-

lary; not unfrequently, however, one of them will be found

to come forward and unite with the basilic, which soon

becomes continuous with the axillary vein.

Between the several veins of the upper extremity hitherto

described, numerous connexions exist in their whole course.

Thus, those placed immediately under the integument are

connected by branches arching in different directions from

one to the other over the hand and fore-arm ; each pair of

venae comites are united by short transverse vessels crossing

the artery which they accompany, whilst between those at-

tending the different arteries frequent communications exist

;

moreover, as has been in many instances specially indicated,

the different series of vessels, namely, those situated super-

ficially and more deeply, communicate freely, especially in

the neighbourhood of joints. This disposition prevents the

occurrence of any impediment to the course of the circula-

tion, by reason of muscular action, or the frequent and

varied motions of the joints.

AXILLARY VEIN.

617. Vena axillaris.—The axillary vein arches like the

corresponding artery, from the margin of the axillary muscles



582 VEINS OF THE UPPER EXTREMITIES.

to the lower border of the first rib; it is covered by the pec-

toral muscles and the costo-coracoid membrane, and is placed

anterior to the axillary artery. The branches which open

into the axillary vein are very numerous. It results, as

above stated, from the union of the venae comites of the

brachial artery ; it receives the veins of the arm (the basilic

at its commencement, the cephalic towards its termination) ;

it is also joined by the several veins corresponding with the

branches of the axillary artery, viz. the two circumflex and

the subscapular from the shoulder, the alar from the axilla,

and the inferior, the superior, and acromial thoracic veins

from the side of the chest. The axillary vein, therefore, re-

turns all the blood from the superior extremity ; its size is

very considerable.

SUBCLAVIAN VEIN.

618. Vena subclavian (dextra et sinistra).—The subclavian

veins are the continuation of the axillary. Each extends

from the lower margin of the first rib to the inner end of the

clavicle, behind which it is joined by the internal jugular

vein, the union forming the vena innominata, or brachio-

cephalica. The subclavian vein arches over the first rib ; it

is covered by the clavicle, the subclavius, and the sterno-

mastoid muscles, and lies on a plane anterior to the cor-

responding artery, from which, while resting on the rib, it

is separated by the scalenus anticus muscle and the phrenic

nerve. On the outer side of the last-named muscle it re-

ceives the external jugular vein, and on its inner side becomes

united with the internal jugular ; in their course to join it,

both these veins pass in front of the subclavian artery, and

add to the difficulty of placing a ligature on that vessel.

The subclavian vein also receives the following as so many
branches :

—

619- Vena vertebralis.—The vertebral vein takes its rise

from several ramusculi proceeding from the pericranium and
the deep muscles lying behind the foramen magnum of the

occipital bone; having passed from thence outwards and
downwards to reach the foramen in the transverse process of

the atlas, it comes into relation with the vertebral artery,

with which it descends through the canal formed by the



BRACHIOCEPHALIC VEIN. 583

corresponding foramina of the other cervical vertebras as far as

the sixth. Here it emerges and joins the subclavian vein ; a

small branch or division sometimes passes through the fora-

men in the seventh vertebra, and opens separately into the

same vein. It is joined in its course by several branches

proceeding from the neighbouring muscles, also immediately

before its termination by a vein corresponding to the ramus

profundus of the subclavian artery, and in the same situation

by another of considerable size, which runs longitudinally on

the vertebrae. It communicates frequently with the vein last

indicated, and through it with the lateral sinus, by means of

an emissary vein passing through the foramen in the mastoid

portion of the temporal bone ; a connexion is established

between the vertebral vein and the occipital sinus through

the condyloid foramen, and through the intervertebral fora-

mina it maintains free communication with the following :
—

620. The superior intercostal vein (vena intercostalis supe-

rior'). It sometimes happens that at the right side the veins

corresponding with the superior intercostal artery pass down-

wards separately, to open into the vena azygos, as that vessel

arches forwards to join the superior vena cava. When they

unite to form a single vein, its size is much inferior to that

on the left side. The left superior intercostal vein varies in

length in different individuals, being small when the vena

azygos minor is large, and vice versa; usually the fifth inter-

costal branch turns upwards, and joins with or receives the

fourth, third, second, and first, as it passes by the heads of

the ribs. At the second vertebra it inclines forwards, and

opens into the left brachio cephalic vein. It receives in its

course the left bronchial vein. The sixth intercostal vein

generally crosses the spine, and opens separately into the

azygos major; it communicates by a small branch with the

azygos minor, and also with the left superior intercostal vein.

BRACHIOCEPHALIC VEIN (VENA INNOMINATA).

621. The blood returned from the superior extremities

through the subclavian veins, and from the head and neck

by the jugular veins, is poured into two trunks, which may

therefore be named brachio-cephalic. These vessels (vencc

innominate, v. brachio-cephaUca) ,
resulting from the union
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of the subclavian with the internal jugular vein at each

side, extend from the inner extremities of both clavicles to

beneath the cartilage of the first rib on the right side, where,

by uniting, they form the superior vena cava. In consequence

of the situation of the point at which they meet, the brachio-

cephalic veins differ considerably in direction, length, and

relations ; that of the right side is very short and nearly

vertical in its direction. The vein of the left side, about three

times longer than the preceding, is directed transversely to

the right, at the same time inclining downwards : it crosses

behind the first bone of the sternum, separated from it by the

sterno-hyoid and sterno-thyroid muscles, and by the thymus,

when it exists, or some cellular tissue : it lies in front of the

three primary branches given off from the transverse portion

of the arch of the aorta.

622. The inferior thyroid veins {vena, thyroids inferiores)

emerge from a sort of venous plexus on the thyroid body—
those of opposite sides communicate by small branches across

the trachea. The vein of the left side descends in front of

the trachea, behind the sterno-thyroid muscles, and ends in

the left brachio-cephalic or innominata vein : that of the right

side inclines outwards in some degree, and opens into the

corresponding brachio-cephalic vein, or into the angle of union

between it and the vessel of the opposite side.

623. Vena mammaria interna.— The internal mammary
veins follow exactly the course of the arteries of the same
name. They arise by small branches, derived from the fore

part of the walls of the abdomen, where they anastomose with

the epigastric veins ; from thence proceeding upwards behind

the cartilages of the ribs between them and the pleura, they

receive the veins which correspond with the anterior inter-

costal branches of the internal mammary artery {v. intercos-

tales anteriores), together with some small diaphragmatic,

thymic, and mediastinal ramusculi, and finally terminate

that of the left side in the left brachio-cephalic vein, that of

the right side usually in the vena cava.

VENA CAVA SUPERIOR.

624. The vena cava superior conveys to the heart the
blood which is returned from the head, the neck, the upper
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extremities, and the thorax. It extends in nearly a vertical

direction from opposite the cartilage of the first rib on the

right side of the sternum to the base of the heart, where it

opens into the right auricle : at about an inch and a half

above its termination, it is invested by the fibrous layer of

the pericardium, the serous membrane being reflected over it.

The superior cava lies immediately in front of the right pul-

monary vessels, and between the right lung and the aorta,

which partly overlap it. It receives several small veins from

the pericardium and the mediastinum, and lastly is joined

from behind by the vena azygos.

VENA AZYGOS.

625. Vena azygos (v. sine pari).—The name given to this

vein signifies that it has no fellow or corresponding vessel

(a priv. Zpvyvzvf/ji) ; but it cannot be applied with propriety,

inasmuch as there is a similar vessel on the opposite side,

though of smaller size (azygos minor). The incipient radi-

cles of the vena azygos issue either from the inferior cava,

where that vessel turns forward to reach the opening in the

diaphragm, but much more frequently from one of the lum-

bar veins of the right side, sometimes from the renal vein.

The vein passes from the abdomen into the thorax, through the

aortic opening in the diaphragm, or more externally through

the fibres of that muscle, and ascends on the bodies of the

dorsal vertebras, until it arrives opposite the root of the right

lung : here it arches forward above the bronchus, and opens

into the superior vena cava, immediately above the point at

which that vessel is invested by the pericardium. When
passing through the diaphragm, this vein is in company with

the thoracic duct, and both are situated on the right side

of the aorta : in the thorax, maintaining the same position

with respect to the duct and the oesophagus, it crosses in

front of the intercostal arteries, and is covered by the pleura.

It receives the several veins which accompany the aortic inter-

costal arteries of the right side (v. intercostales posteriores),

and, at about the seventh dorsal vertebra, the v. azygos minor :

it is also joined by several oesophageal and other small veins,

and near its termination by the bronchial vein of the right

lung. It is connected with the commencement of the left
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superior intercostal vein ; and as it communicates with the

inferior vena cava, while it terminates in the superior, it forms

a connexion between both these vessels. Meckel in one in-

stance found the azygos terminating in the subclavian vein.

626. Vena azygos minor commences from one of the lum-

bar veins, or from the left renal vein, and having entered the

thorax with the aorta, or through the crus of the diaphragm,

runs on the spine, and opens into the preceding vein, opposite

the sixth or seventh dorsal vertebra. It receives the lower in-

tercostal veins of the left side.

627. The bronchial veins {vena, bronchioles) return the

residue of the blood employed in the nutrition of the lungs.

They commence in the minute texture of these organs by

radicles corresponding with those of the bronchial arteries.

Their course is determined by that of the bronchi, which in

a manner support them, as they pass towards the back part

of the lungs. That of the right side opens into the vena

azygos major near its termination, that of the opposite side

ends in the superior intercostal vein.

Veins of the Spine and Cranium.

628. The part of the venous system contained within the

skull and spinal canal, presents certain peculiarities deserving

especial notice. In the skull we find a series of sinuses, repre-

senting at once reservoirs and canals, interposed between the

small veins which directly receive the blood from the arteries,

and the large trunks (jugular veins) which transmit it to-

wards the heart. The sinuses in the skull are formed within

the layers of the dura mater, their cavities being lined by a

continuation of the inner coat or membrane of the veins : they

are very numerous, and vary considerably in form and size.

In the spinal canal a chain of venous tubes runs along its

whole length, which present some analogy to the cranial

sinuses, but still differ in such a way that we may consider

them as a transition-link between the veins diffused throuo-h-

out the body and the sinuses.

The veins within and upon the spinal column may be
arranged under the following heads :— viz. 1. Those placed

deeply in the vertebral grooves, having close relation to the

spines and arches of the vertebrae ; 2. The veins of the spinal
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cord itself; 3. Two long veins, or rather chains of veins,

extended the whole length of the canal; 4. Veins lodged

within the bodies of the vertebrae ; 5. Branches of communi-
cation which connect all these together; and, finally, another

set, by which they are brought into connexion with the

general venous system.

Preparation and Dissection.— The long spinal veins were first

described by Chaussier ; the veins of the cranial and spinal bones,

as well as of the osseous system generally, were subsequently ex-

amined with great care by Dupuytren, and demonstrated in his

lectures on anatomy. Breschet subsequently took up the subject,*

and still continues his researches upon it.f In order to inject

these vessels, an old and emaciated subject should be chosen, as

the venous system becomes more developed in advanced age ; it

should be placed in a warm-bath in the usual way, and thoroughly

warmed previous to injection. As the vessels cannot be filled

from any single vessel, advantage must be taken of their numerous

connexions to inject them from different points. With this view,

an injecting pipe must be inserted into the superior longitudinal

sinus, another into the vena azygos major, also into the superior

and inferior cava. Through all these vessels the injecting fluid

should be conveyed, and through at least two or three of them, if

possible, at the same time. The posterior and external veins (if

the injection has succeeded) are to be traced through the mass of

dorsal muscles; those within the spine are best seen by making a

vertical section of it and of the skull, dividing it into two lateral

halves; or the arches may be cut out, and the cavity exposed.

629- Vena dorsi-spinales (Dupuytren, Breschet). The

blood is received and returned from the muscles and tegu-

ment placed along the back part of the spine, by a series of

short veins, which run horizontally forwards and terminate

in some of the larger veins within the spine ; hence they are

named as above. Commencing by small ramusculi, they

gradually increase as they run forwards, close by the spinous

processes ; and on reaching the interval between the arches of

the vertebras, they pierce the ligamenta subflava, to terminate

in a venous plexus within the canal. Towards the external

part of the intervertebral grooves another set of veins arise,

which pass obliquely inwards, through the inter-transverse

* Essai sur les Veines du Rachis. 4to.

t Tiaite Anatomique sur le Systeme Vcineux. Fol. avec planches.
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spaces, in company with the posterior branches of the lumbar

and intercostal arteries, and open into the veins which accom-

pany these vessels.

G30. Vena medulli-spinales (Breschet).— These appertain

solely to the spinal cord and its nerves, upon which they are

placed, enclosed within the tube of the dura mater. Though

they communicate by branches with the other spinal veins,

they are not injected concurrently with them, even when the

injecting- process above described is most successful. Bres-

chet gives the following as the best method of demonstrating

them :
—

Preparation.— Let the injection consist of a strong solution of

isinglass, coloured with indigo or Prussian blue, open the spinal

canal in the lumbar region, slit up the dura mater, and search for

one of the largest of the veins which rest upon the cord ; into

this pass the point of a very small syringe—a silver injecting pipe

would answer better—then cautiously introduce the injection, for

the coats of the veins are exceedingly thin and weak.

The medulli-spinal veins are very small, long, and tortu-

ous; they run upon both surfaces of the cord, where they

form a diffused plexus or net-work, by mutually giving and

receiving branches. The general direction of these vessels

is from below upwards, but still they do not increase as they

approach the base of the skull, on the contrary their size

is smaller than in the lumbar region. This arises from the

fact, that the blood brought into these superficial vessels, by
the small veins which open into them from the substance of

the cord, is sent outwards directly by the branches which

accompany the nerves towards the intervertebral foramina,

where they pour it into the great spinal veins. Near the base

of the skull the medulli-spinal veins unite, and form two or

three small trunks, which maintain, by transverse branches,

communications with the vertebral veins, after which they

terminate in the inferior cerebellar veins, or in the petrosal

sinuses.

631. Vena basis vertebra,.— The large apertures observ-

able in the bodies of the vertebrae lodge veins of correspond-
ing size ; any arterial branches which may enter by them are

very small. In the posterior flat surface of these bones, and
equi-distant from their upper and under margins, we find
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a large foramen leading into a canal, which, running for-

wards for two or three lines, divides into two similar tubes of

smaller size. Each of the latter turns inwards and unites

with its fellow, forming an arch, from the convexity of which

small branches pass obliquely forwards. Some of these ter-

minate in the cancelli of the bone, others are prolonged to its

convex surface, where they anastomose with some of the su-

perficial veins. Whilst the final ramifications of these venous

canals terminate, as has been just stated, or rather (taking it

in the course of the current) commence, the trunk of each

when it reaches the spinal canal divides into two branches,

which diverge and terminate in the large spinal veins.

632. The blood collected by the different vessels here

described is poured by them into two large veins, or rather

tortuous venous canals, which extend the whole length of the

spine lodged in its interior. These vessels may be named the

great spinal veins ; Chaussier and Breschet call them veines

meui/igo-rachidie/ines ; but they are not enclosed within, or

formed by, the dura mater (^v/y?), therefore the name is not

well chosen. They do not present the appearance of con-

tinuous tubes: for, from space to space, they are alternately

constricted and enlarged, so as to resemble a series of links,

the constricted points corresponding with the intervertebral

foramina, where they are drawn forwards, and in a manner

secured by the branches of communication which pass out-

wards. They lie behind the bodies of the vertebras, occupy-

ing the interval at each side between the intervertebral fora-

mina and those in the centre of the bodies of these bones.

In some parts the links of the chain which they form are

double, or even triple, and occasionally detached from any

connexion with the link above or that below, which shows

that each portion is, as it were, a separate trunk by itself,

receiving the blood on the one hand, and propelling into the

general circulation on the other, and that the current there-

fore does not ascend or descend along the column which the

series of veins forms. Each of these venous trunks is as

long as the interval between two intervertebral foramina.

In the thoracic region their communicating branches open

into the intercostal veins, in the loins into the lumbar veins,

in the neck for the most part into the vertebral.
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633. A complex interlacement of tortuous veins is esta-

blished along: the inner surface of the arches of the vertebras.

In the lower part of the canal the interlacement is not so

close as in the upper portion, where it usually conceals (if

the injection has run minutely) the whole surface of the dura

mater. These veins also converge to the intervertebral fora-

mina, and open by rather narrow channels into the intercostal

veins. From a consideration of the connexion and arrange-

ment of the different parts of this complex apparatus, it

would appear that the blood at each stage flows through

them from behind forwards horizontally. The dorsi-spinal

veins pour their blood into the plexus inside the arches of the

vertebrae, from which it is collected by two or three small

branches that converge to the intervertebral foramina, and

open into some of the prae-vertebral veins (lumbar, azygos,

or cervical). Into these also the contents of the great spinal

veins are conveyed by the short communicating branches

already noticed.

This adjustment of the venous tubes necessarily deter-

mines the course of the current ; but it will naturally be

asked, what is the agency which propels it, seeing how many
obstacles tend to retard its flow ? The " vis a tergo

11
could

not be sufficient of itself, where everything seems to favour

stagnation. The chief, if not the sole propelling power
seems to be the physico-mechanical influence exerted by the

expansion of the thorax ; by means of which the pressure on
the venous trunks within the chest is diminished, whilst that

on all other parts remains undiminished, and so the current

is made to flow towards that point where it meets the least

resistance.

634. Cerebral veins.—The part of the venous system con-

tained within the skull consists of veins, properly so called,

and sinuses, which resemble so many recipients or reservoirs.

The veins which return the blood from the cerebral mass
are divisible into two sets, one being superficial, the other

deeply seated. The superficial veins of the brain branch out
upon every part of its surface, their ultimate radicles dipping
into its substance, whilst their large extremities terminate in

the different sinuses. Upon the upper surface of the hemi-
spheres the veins will be seen lodged in the sulci, between
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the convolutions, which give them a waving direction. They
are not, however, confined to the sulci ; for some of the

branches will be observed to pass over the convexity of the

convolutions. On reaching the margin of the great fissure

between the hemispheres, (their general direction being for

the most part transversely inwards,) they receive the branches

which come up from the inner flat surface of the hemisphere,

become invested by a tubular sheath of the arachnoid mem-
brane, and turn forwards in such a way as to open obliquely

into the superior longitudinal sinus.

The veins at the sides, and under the surface of the brain,

are similarly placed ; but their direction is outwards, to open

into the lateral sinuses at each side.

The deep-seated or internal veins commence within the

ventricles of the brain. Upon the surface of the corpus stri-

atum several minute venous branches are seen, after having

emerged from its interior. Most of these converge, and form

a slender vein {vena corporis striati), which runs along the

groove between the corpus striatum and optic thalamus, to

open into one of the veins of the choroid plexus. The minute

veins spread out in the choroid plexus pass backwards, and

incline towards the middle line from each side, so as to form,

by their union, two veins (vena Galeni). These, lying pa-

rallel, run directly backwards, enclosed within the velum in-

terpositum, and escape from the ventricle by passing through

the great fissure between the under surface of the corpus cal-

losum and the tubercula quadrigemina. In this way they

reach the anterior margin of the tentorium cerebelli, at its

angle of union with the falx, where they terminate by open-

ing into the straight sinus.

635. The veins of the cerebellum (vena, cerebelli) are dis-

posed in two sets, not merely from a reference to their posi-

tion, but also from a consideration of their direction and ter-

mination. Those of the upper surface incline inwards and

forwards for the most part, and so will be found to run upon

the superior vermiform process, over which they ascend a

little to reach the straight sinus, in which they terminate ;

some, farther forward, open into the vena? Galeni. Those at

the under surface run transversely outwards, and pour their

contents into the lateral sinus.
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CEREBRAL SINUSES.

636. The sinuses placed within the cranial cavity, and

which are interposed between the veins above noticed and

the internal jugular veins which receive the blood from them,

are numerous; and, by reason of a difference in their position,

admit of being divided into two sets, viz. those placed in the

prominent folds of the dura mater, and those disposed at the

base of the skull. The form and size of these reservoirs are

various ; but all are lined by a continuation of the inner

membrane of the veins, the dura mater serving as a substi-

tute for their fibrous coat, which extends no farther than the

base of the skull.

The sinuses which are formed in the prominent processes

of the dura mater converge to a common point, which corre-

sponds with the internal occipital protuberance, and is called

the conflux of the sinuses, or torcular Herophili : its form is

verv irregular. If a square piece of bone be removed, and

the dura mater laid open at the point above referred to, the

apertures of the following sinuses will be observed opening

into it :

—

637. Sinus longitudinalis (s. falciformis superior).—The
superior longitudinal sinus, commencing at the crista galli,

extends from before backwards, in the upper border of the

falx, gradually increasing in size as it proceeds. Across its

cavity, which is triangular, several bands (chorda Willis//)

extend obliquely. The veins from the cerebral surface open

into this sinus in such a way that the apertures of the greater

number of them are directed from behind forwards, contrary

to the direction of the current within it ; so that though re-

gurgitation may take place into the sinus, it does not follow

that it shall extend into the brain, as the blood in the sinus,

by its pressure, will close the mouths of the veins, by reason

of the peculiar arrangement just noticed.

638. Sinus longitudinalis inferior (s. falciformis inferior).

—The inferior longitudinal sinus is very small, and circular

in its form ; its diameter is inconsiderable. Placed in the

inferior concave border of the falx, it runs from before back-

wards, and opens into the straight sinus on reaching the ante-

rior margin of the tentorium.
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C>39. Sinus rectus (s. quartus, s. tentorii).—The straight

sinus may be considered as the continuation of the inferior lon-

gitudinal sinus ; it runs backwards in the direction of the base

of the falx cerebri, gradually widening as it approaches the

conflux, where it terminates. Its form is triangular ; some
transverse bands cross its interior. Besides the inferior lon-

gitudinal sinus, the venae Galeni and the superior veins of the

cerebellum open into it.

640. Sinus laterales (s. transversi).— The lateral sinuses

are of considerable capacity. Their direction conforms to

that of the groove marked along the interior of the occipital

bone, from opposite the internal occipital protuberance to the

foramen lacerum posterius. The sinus of the right side is

usually larger than that of the left ; both commence at the

conflux, and terminate at the outlet just noticed, where they

are continuous with the jugular veins. In addition to the

blood transmitted from both the longitudinal sinuses, from

the straight and occipital sinuses, they also receive that of

the veins which arise from the sides and base of the brain,

and also from the under surface of the cerebellum.

641. Sinus occipitalis posterior.—The posterior occipital

sinus is sometimes a single canal, not unfrequently double, as

if composed of two compartments. It lies along the attached

border of the falx cerebelli, extending from the posterior

margin of the foramen magnum to the conflux.

The sinuses placed at the base of the skull are as follows,

taking them in their order from before backwards:

642. Sinus circularis (s. coronoideus ; s. Ridlei).—The

name expresses its form ; its position is round the margin of

the pituitary fossa. It is not always a complete ring, as it

represents sometimes a semicircle, placed usually before the

gland, sometimes behind it. This little reservoir takes up

the blood from the pituitary body by minute veins. It com-

municates at each side with the cavernous sinus.

643. Sinus cavernosi are two in number, placed at the

sides of the body of the sphenoid bone, and of a very irregu-

lar form, but of considerable size. Each receives the oph-

thalmic vein at its fore part, communicates internally with

the circular sinus, and posteriorly with the petrosal sinuses.

The name given to this sinus seems to have been adopted

2Q
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from the winding complex appearance which its interior pre-

sents. The dura mater at the side of the body of the sphe-

noid bone divides into two layers; one of these rests on the

bone, whilst the other is stretched from the margin of the

sphenoidal fissure backwards, to the upper border of the pars

petrosa ; so that they leave an interval between them, con-

stituting the sinus. The membrane which lines the ophthal-

mic vein and the circular sinus, when prolonged into the

cavity now under consideration, is considerably dilated ; it is

intimately connected with that layer of the dura mater which

forms the inner wall of the sinus, but is separated from the

outer one by an interval which lodges the carotid artery, with

the third, fourth, ophthalmic division of the fifth, and the

sixth nerves.

644. Sinus pefrosus superior represents a narrow canal,

running along the upper angle of the pars petrosa. Com-

mencing at the posterior part of the cavernous sinus, its

direction is outwards and backwards in the attached margin

of the tentorium cerebelli ; it descends a little, and ends in

the curved part of the lateral sinus, where it lies upon the

temporal bone.

645. Si?ius petrosus inferior at its inner extremity is near

to the preceding ; it passes outwards, and a little downwards,

taking the direction of the inferior angle of the pars petrosa,

where it is in apposition with the basilar process of the occi-

pital bone ; it opens into the lateral sinus near its termi-

nation.

646. Sinus occipitalis anterior (s. basilaris).— This is

placed at the fore part of the basilar process of the occipital

bone, extended transversely, so as to establish a communi-
cation between the sinuses just described ; for its extremities

are connected with both the petrosal and the cavernous

sinuses of each side.

OPHTHALMIC VEIN.

647. Vena ophthalmica— This vessel may be placed in con-

nexion with those of the cranial cavity, as it opens into the

cavernous sinus. Its branches and radicles ramify in the

different structures contained within the orbit, in company
with the branches of the ophthalmic artery. Minute ramifi-
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cations arise from the palpebrae, where they communicate
with those of the angular vein ; those which accompany the

supra-orbital artery have similar connexions with the external

veins of the forehead. These pass backwards, converging to

form others of larger size. The branches arising from the

lachrymal gland, from the different muscles, from the eth-

moidal cells, those from the globe of the eye itself, all taking

the names of the arterial branches which they accompany,

join to form a short single trunk, which leaves the orbit by
the inner part of the sphenoidal fissure, and terminates in the

cavernous sinus.

VEINS OF THE DIPLOE.

648. Vena ossium cranii. — In order to demonstrate the

position and direction of the veins of the diploe, detach the

pericranium, and remove the external table of the skull by

carefully filing it away ; the vessels thus named will then be

brought into view. Lodged in grooves hollowed in the bone,

their ramifications form a series of irregular areolae, from

which a few larger vessels issue. These are directed down-

wards at different parts of the circumference of the cranium,

and terminate, partly in the veins on the outer surface of the

bones, partly in the lateral sinuses of the dura mater.

Of the Veins which form the Inferior Vena Cava.

649- These consist of the vessels which return the blood

from the lower extremity, from the viscera of the pelvis and

of the abdomen. The veins of the lower extremity, as in

other parts of the body, are divisible into two sets, of which

one is deeply seated, whilst the other runs superficially be-

tween the common integument and fascia. Immediately

under the integuments on the dorsum of the foot there exists

a series of small veins disposed in meshes ; from these issue

two principal trunks (saphenous), which are named, from

their relative position, internal and external, or, from their

relative length, the greater and smaller.

650. Vena saphena major, vel interna, extends from the

ankle to within an inch and a half of Pouparfs ligament

;

in this course it lies superficially between the integument and

fascia. Taking rise from the plexus previously indicated, it

2q2
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passes upwards in front of the inner malleolus, and thence

along the corresponding border of the tibia, accompanied by

the internal saphenous nerve. At the knee, the vein inclines

a little backwards, as it passes by the internal condyle, after

which it ascends along the inner and anterior side of the

thigh, and terminates in the femoral vein, after passing through

an aperture in the fascia lata, which, from this circumstance,

has been termed the saphenous opening. It is joined in this

long course by numerous cutaneous branches, and near its

termination receives the superficial epigastric and pudic

veins ; the former passing down from the abdomen between

the lamellae of the superficial fascia, the latter from the groin

and pubes.

651. Vena saphena externa, vel minor, proceeds from

the outer side of the dorsum of the foot, and passes behind

the outer ankle, gradually inclining backwards to the tendo

Achillis. Passing along the border of the tendon, it gets on

the belly of the gastrocnemius muscle, on which it ascends,

accompanied by the external saphenous nerve, with which it

runs between the heads of the gastrocnemius, and pours its

contents into the popliteal vein.

The deep veins of the lower extremity accompany the

arteries and their branches, following exactly their distribu-

tion. Those below the knee being for the most part disposed

in pairs, and presenting the disposition described in the cor-

responding veins of the upper extremity, are named the vena

comites of the vessels with which they are associated. The
venae comites of the arteries of the leg, namely, the anterior

and posterior tibial veins (the latter having previously received

the peroneal), unite near the lower border of the popliteus

muscle, and form by their junction the popliteal vein.

652. Vena poplitea.—The popliteal vein, thus formed,

receives branches corresponding with the articular vessels

;

but its chief branch is the external saphenous vein. In its

course through the ham, the popliteal vein is placed poste-

rior and exterior to the artery, that is to say, between it and

the nerve. Thus situated, it passes up through the aperture

in the adductor magnus, and becomes continuous with the

femoral vein.
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FEMORAL VEIN.

653. The femoral vein {vena femoralis) extends, like the

artery which it accompanies, through the upper two-thirds of

the thigh. Placed at first behind that vessel, it gradually

inclines inwards and forwards, so that on reaching Poupart's

ligament (where it terminates in the iliac vein), it lies on the

inner side, and on the same plane as the artery, being sepa-

rated from it only by a slight lamella that passes from before

backwards, across the membranous tube which invests them.

In the lower part of its course, the vein receives all the venous

branches which accompany the ramifications of the arteries.

In the upper part, the profunda vein opens into it, which

returns the blood from all that part of the muscular structure

of the thigh supplied by the profunda artery ; and near its

termination it is joined by the internal saphenous vein.

EXTERNAL ILIAC VEIN.

The femoral vein, placed at the inner side of the artery,

enters the abdomen through the femoral ring, and assumes the

name of external iliac vein. This vessel, lying at first on the

inner side, and on the same plane with the artery of the same

name, gradually inclines somewhat behind it as it approaches

the sacro-iliac symphysis, where it joins the internal iliac vein,

to form with it the common iliac vein. Near its commence-

ment at Poupart's ligament, the external iliac receives the

circumflex ilii and epigastric veins.

INTERNAL ILIAC VEIN.

654. Vena iliaca interna.—All the branches of the internal

iliac artery are accompanied by veins except the umbilical,

whose corresponding vein passes in the foetus upwards to the

liver ; these several veins give rise to the internal iliac. The

vessel thus formed lies behind the corresponding artery in

front of the sacro-iliac symphysis, and, after a very short

course upwards to the margin of the pelvis, joins with the

external iliac vein. It returns the blood from the organs con-

tained within the pelvis, and from the large mass of muscles

which occupy its outer surface. The branches of this vein

being remarkable for their size and their frequent interfacings

one with the other, they have been described as forming a
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series of plexuses, severally named from the organs on whose

surface the interlacement occurs: thus the vesical, hemor-

rhoidal, or uterine plexus, are not unfrequently mentioned.

The only branch which requires more detailed notice is that

named vena dorsalis penis in the male. This vessel is of con-

siderable size. Commencing by a series of ramusculi which

issue from the glans penis, we find in the first instance one at

each side of the median line, in the dorsal groove of the penis:

here they communicate with branches which accompany the

internal and external pudic arteries. Proceeding backwards,

they unite and form a short trunk which passes under the

compressor muscle, and enters the pelvis beneath the sub-

pubic ligament. Here it divides, its branches from thence

passing obliquely downwards and backwards over the prostate

and neck of the bladder, where it anastomoses with branches

of the vesical veins, forming a sort of plexus, and finally

opens into the internal iliac vein.

COMMON ILIAC VEIN.

655. The common iliac vein (vena iliaca communis), formed

by the confluence of the two iliac veins, passes upwards, con-

verging towards the corresponding vessel of the opposite side,

and both unite at the junction of the fourth with the fifth

lumbar vertebra, a little to the right of the middle line, where

they terminate in the inferior or ascending cava. The right

is shorter, and nearly vertical in its direction, and both pass

under the right common iliac artery.

INFERIOR VENA CAVA.

656. The inferior vena cava returns the residue of the

blood circulated by the abdominal aorta. It commences at

the conflux of the two common iliac veins on the side of the

fourth lumbar vertebra, and thence ascends along the right

side of the aorta, as far as the posterior border of the liver ;

it there becomes lodged in a groove in that organ, after which

it inclines forwards to reach the opening in the diaphragm

appropriated to it, and immediately terminates in the right

auricle of the heart. In its course it receives the veins cor-

responding with the renal, lumbar, and middle sacral arteries ;

also the inferior phrenic, capsular, and spermatic ; and finally,

the hepatic veins, which, through the medium of the vena
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portae, return the blood from the chylopoietic viscera. In a

case reported by Meckel,* the inferior vena cava followed

the course usually taken by the azygos vein, and terminated

in the superior cava. The hepatic veins united into a single

trunk, which assumed the ordinary position of the inferior

vena cava, passed through its foramen in the diaphragm, and

opened into the right auricle.

657. Vena sacra media.—This vein, taking its course up-

wards on the anterior surface of the sacrum, opens into the

commencement of the vena cava, or sometimes into the left

common iliac vein as it crosses that bone.

658. Vena lumbales.—The lumbar veins commence by

small branches in the muscles of the back and abdomen,

where they communicate with the epigastric and other veins

in the neighbourhood; arrived at the spine, they proceed

forward behind the psoas muscle, those on the left side pass-

ing also behind the aorta, and terminate in the vena cava.

Some of these veins are frequently found to unite into one

trunk before their termination.

659. Vena, spermatica.— Proceeding upwards from the

testis, and forming one of the constituents of the spermatic

cord, each spermatic vein enters the abdomen, and ascends

on the psoas muscle behind the peritonaeum. Below the ex-

ternal ring the veins are numerous, branched and convoluted ;

they have valves, but still may be injected from above down-

wards. These branches gradually unite, and form a single

vessel, which opens on the right side into the vena cava, on

the left into the renal vein. The spermatic veins sometimes

bifurcate before their termination, each division opening sepa-

rately ; in this case, that of the right side may be found com-

municating with the vena cava and the renal vein.

660. Vena renales, vel emulge/ites.—These veins are short,

but of very considerable calibre. That of the left side is

longer than the right, and passes generally in front of the

aorta. They join the vena cava at nearly a right angle.

The renal veins usually receive branches from the supra-renal

capsules ; the left has also opening into it the spermatic vein

of the same side.

661. Vena capsulares.—The veins of the supra-renal cap-

* Med. Gaz. 1830.
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sules are very small; they usually join on the right side with

the vena cava, on the left with the renal veins.

662. The vena phreuica inferiores follow exactly the

course of the arteries supplied to the diaphragm by the

abdominal aorta.

Veins of the Liver.

663. In the adult, as well as in the foetus, the veins of the

liver present peculiarities which in a manner mark them off

as a separate compartment of the venous system. For here

a vein seems to assume the functions of an artery, and to

convey the materials from which the peculiar secretion of the

organ is elaborated. The vena porta, or vein of the gate, has

been so called from its entering the transverse fissure of the

liver, which was likened to a gateway, the minor lobes placed

before and behind it representing its pillars. This vessel con-

veys to the liver the residual blood from all the chylopoietic

viscera. The veins from these different sources unite into

two principal trunks, viz. the splenic and superior mesen-

teric ; from the conflux of these proceeds the vena porta?,

which again spreads out and ramifies in the liver, so that it

may be said to have two sets of branches, viz. the incipient

in the intestines, and the terminal in the liver, both being

connected by an intermediate trunk.

664. Vena splenica.—The splenic vein is a vessel of very

considerable size, for it returns the blood not only from the

spleen but also from the pancreas, duodenum, the greater

part of the stomach and omentum, the left colon, and part of

the rectum. It commences by five or six branches which

issue separately from the fissure of the spleen, but soon join

to form a single vessel. Its direction is then transverse from

left to right, embedded in the substance of the pancreas, in

company with the splenic artery, beneath which it is placed.

On reaching the front of the spine it joins the superior

mesenteric vein, nearly at a right angle. It receives branches

from the pancreas {vena pancreatica), from the duodenum

{v. duodena les), from the left extremity of the stomach, some

of which, from the arteries they accompany, may be called

v. gastrica or vasa brevia ; also the two following, which re-

quire a more detailed notice :

—

665. Vena mesenterica inferior.—The branches of this vein
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correspond with the ramifications of the artery of the same

name. They commence behind and at the sides of the rec-

tum, from which they ascend and unite to form a single

vessel, towards the sigmoid flexure of the colon. From this

point it passes upwards and inwards along the lumbar region,

behind the peritonaeum, and runs between the transverse

meso-colon and the spine ; sometimes it lies farther to the

left, but in either case it passes under the pancreas, so as to

reach the splenic vein, in which it terminates.

666. Vena coronaria ventriculi.— This vein lies parallel

with the artery of the same name. Its size is inconsiderable,

and its direction transverse from the cardiac to the pyloric part

of the stomach, along the lesser curvature. On reaching the

latter point it turns downwards, and opens into the splenic

vein, or in some instances into the trunk of the vena porta?.

667. Vena mesenterica superior corresponds with the artery

of the same name, lying to its right, and somewhat anteriorly,

and returns the blood from the same parts, viz. the small in-

testine, and the ascending and transverse parts of the colon.

The trunk formed by the union of these branches inclines

upwards and to the right side, passing in front of the trans-

verse part of the duodenum and behind the pancreas, where

it joins with the splenic vein.

VENA PORT^E.

668. The trunk of the vena portas, commencing at the

junction of the splenic and mesenteric veins, passes upwards,

forwards, and a little to the right, to reach the transverse

fissure of the liver, being about three inches in length. It

comes into intimate relation with the biliary vessels, being

placed closely behind, and in a manner between the hepatic

artery and the hepatic ducts. It is surrounded by the fila-

ments of the hepatic plexus of nerves, together with lym-

phatics. All these are embedded in loose cellular tissue, and

enclosed within the layers of the gastro-hepatic omentum.

When near to the right extremity of the transverse fissure,

the vena portae divides into two branches. That of the right

side directly enters the substance of the corresponding lobe

of the liver, and spreads out into branches, each of which is

accompanied by a branch of the hepatic artery and of the

hepatic duct. The left branch, which is smaller, but neces-
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sarily longer, passes across to gain the left extremity of the

fissure, where it enters and ramifies like the preceding branch.

The blood conveyed to the liver by this vessel is collected

again and returned into the current of the circulation by the

hepatic veins.

6C9. Vena, hepatica commence by radicles, which commu-

nicate (as may be shown by injection) with the terminations

of the vena portae. These gradually enlarge as they pass

upwards, converging to the point at which the vena cava

passes behind the liver, and pour their contents into that vein.

There are usually three sets, proceeding to a common point

;

those from the right and left lobes being oblique in their di-

rection, those from the lobulus Spigelii and middle of the

liver occupying an intermediate position.

Veins of the Heart.

670. Vena cordis maxima.— This vessel is of considerable

size, and from the way in which it coils round the left side of

the base of the heart, or rather of the ventricle, it may be

named " coronary Its chief branch runs along the groove

at the anterior convex surface of the heart, corresponding

with the septum ventriculorum. Commencing at the apex,

it gradually increases as it approaches the base of the ven-

tricles, receiving branches from both, particularly from the

left. It then inclines backwards and to the left side, running

in the groove between the left auricle and ventricle, but

prolongs its course a few lines beyond this to open into the

right auricle, close to the septum auricularum. In this

course it receives branches from the ventricles, also from the

left auricle ; and when it passes by the thick margin of the

left ventricle, it receives a vein of some size, which ascends to

join it.

C71. Vena cordis media.—The term " coronary" cannot

be applied to this vessel with any propriety, as its direction

is altogether straight, running along the groove between the

ventricles at the posterior surface of the heart. It commences
by small branches at the apex, communicating with those of

the preceding vein, ascends to the base, receiving ramusculi

from the fleshy substance of both cavities, and opens into the

vena maxima, near its termination.
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672. Vence cordis parva.— Several small branches arise

from the anterior surface of the right ventricle, from which

they pass upwards and outwards, to open separately into the

right auricle, after having crossed over the groove which se-

parates it from the ventricle.

673. Venae, cordis minima.— Under this name are included

those minute vessels whose orifices are observable in the in-

terior of the right auricle, which, from having been noticed

by an old anatomist, Thebesius, are generally calledforamina

Thebesii.

THE ABSORBENTS.

674. The absorbing vessels, considered as a system or

whole, are divisible into two sets: 1, those which return the

chyle from the alimentary canal ; and 2, those which take

up the lymph or residue of nutrition from all the other parts

of the body : both are connected in their course with ganglia

or glands. We shall here describe their course and position,

having, in the article on the general anatomy of absorbents,

indicated their conformation and structure. The chyle vessels,

by their union, form a large trunk (thoracic duct), which is

a common reservoir for receiving their contents, as well as

those of the lymphatics, which come— from both the lower

extremities,—from the cavity of the abdomen and its viscera,

except the right lobe of the liver,— from the walls of the

abdomen at both sides, and from the surface of the left side

of the thorax— from the left lung, the left side of the heart,

and left side of the diaphragm,—from the left upper extremity,

and from the corresponding side of the head and neck. But

the lymphatic vessels which arise from the right upper ex-

tremity, the right side of the head and neck, from the right

lung, and from the corresponding half of the liver and dia-

phragm, pour their contents, by a short trunk, into the con-

flux of the right subclavian and internal jugular veins. This

vessel may be called the right lymphatic duct ; it is com-

monly named the right thoracic duct, though no part of

it lies within that cavity. The duct of the left side is not

entirely thoracic ; for its commencement is in the abdomen,

and its termination in the neck.

675. Vasa lactea, vel chylifera.— These vessels com-
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mence in the intestinal canal, from which they extend to

the thoracic duct, in which they all terminate. They are

much more numerous in the small intestine than in the

large; hence they exist in greatest number in the mesentery,

particularly in that part of it which corresponds with the

jejunum and duodenum. We find two sets of these vessels

along the tube of the intestine, taking a different direction,

and lying on different planes. One runs longitudinally in

the course of the canal, lying beneath its peritonaeal coat

;

whilst the other, placed between the muscular and mucous

coats, is transverse, being directed from the intestine along

with its nutritious vessels, and, like them, enclosed within the

folds of the peritonaeum. It was at one time supposed that

the superficial absorbents here noticed were lymphatics, and

that the others were lacteals; the distinction, however, is not

tenable ; both seem to communicate and anastomose. " The

lacteals (says Cruikshank) absorb chyle when it is present-

ed to them; and at other times they absorb other fluids."*

The deep-seated lacteals, when they enter the mesentery,

take the course of the vessels, passing through the lymphatic

glands, of which many are placed within its folds. They
gradually unite as they proceed, two or three perhaps con-

verging to form one ; and so they become diminished in

number, until finally, towards the root of the mesenteric ar-

tery, two or three trunks shall have resulted from the junction

of all. Sometimes, however, six or seven of these vessels

open separately into the commencement of the thoracic duct.

In this way the lacteals, from the whole of the small intes-

tine and from the caecum, together with the ascending and
transverse parts of the colon, terminate ; those from the

descending colon and its sigmoid flexure usually join some of

the lumbar lymphatics, or turn upwards, and open by a

single vessel into the lower end of the duct. To the same
point we trace, from below upwards, the lymphatic vessels,

from the two lower extremities ; so that the thoracic duct may
be said to commence at the conflux of those just named with

the common trunk of the lacteals.

676. The thoracic duct is from eighteen to twenty inches
long in the adult, for it extends usually from the second

* Anatomy of the Absorbing Vessels, p. 161.



THORACIC DUCT. 605

lumbar vertebra to the root of the neck. Its commencement,
however, is often opposite the third lumbar vertebra ; in some

cases as high as the first, or even the last dorsal. Here

there is usually a dilatation, which varies considerably in

degree, being in some cases scarcely perceptible, in others

considerable. This part of the duct is called receptaculum

chyli ; but the term is not well chosen, as it receives lymph
as well as chyle, nor is it always applicable, for there may
be no dilatation. It lies to the left side and behind the

aorta, and is about three lines in diameter ; but as it ascends

it passes to the right side of that vessel, getting into contact

with the right crus of the diaphragm, and so reaches the

thorax, where it is placed at first upon the fore part of

the dorsal vertebra?, between the aorta and the vena azygos

major, the latter being to its right side. It ascends gradu-

ally inclining to the left, at the same time diminishing in

size until it reaches the third dorsal vertebra, where, after

passing behind the arch of the aorta, it comes into contact

with the oesophagus, lying between its left side and the

pleura. Continuing its course, it ascends into the neck,

supported by the longus colli muscle, until it comes on a

level with the upper border of the seventh cervical vertebra,

where it changes its direction and comes forwards, at the

same time inclining downwards and inwards, so as to de-

scribe a curve, previously to its termination at the external

angle formed by the union of the subclavian and internal

jugular veins. The duct does not always remain single in

its whole extent ; it frequently divides opposite the seventh or

eighth dorsal vertebra into two branches, which unite again ;

sometimes in its course it separates into two or three branches,

which afterwards unite, and enclose between them so many

spaces or islets. Mr. Cruikshank in one case found the duct

double in its entire length ;
" in another triple, or nearly so."

When in the neck, it often divides into two or three branches,

which in some instances terminate separately, but in others

join again previously to their termination. At the junction

of the duct with the veins there are two valves so placed as

to prevent the entrance of any blood into the duct, and

whilst they allow the chyle and lymph freely to pass into

the veins, they effectually prevent their return into the duct.
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The diminution in the size of the duct as it ascends has been

noticed ; at the fifth dorsal vertebra it is often no more than

about two lines in diameter, but above this point it enlarges

again. It is generally waving and tortuous in its course.

677. Vasa lymphatica.—We shall trace up the course of

the lymphatic vessels which pour their contents into the

thoracic duct, beginning with those of the lower extremi-

ties :

—

The lymphatics of the lower extremity present the same

disposition as those of the upper. The superficial series,

disposed between the integuments and fascia of the limb, are

arranged into two sets, of which one accompanies the inter-

nal saphenous vein, the other following the course of the

external. The vessels composing the first set take rise

on the dorsum and inner side of the foot : passing partly in

front and in part behind the internal malleolus, they ascend

along the inner side of the knee and anterior surface of the

thigh, and terminate in the superficial inguinal glands. In

their course these vessels are joined by several branches pro-

ceeding from the integuments of the leg and the thigh. The
lymphatics, which constitute the second division of the cuta-

neous series, are much less numerous than those just de-

scribed. Commencing from radicles which occupy the outer

margin of the foot, they pass behind the external malleolus,

and ascend along the posterior part of the leg ; here they get

under cover of the fascia, and proceed between the heads of

the gastrocnemius muscle to terminate in the popliteal glands.

This course corresponds to that of the smaller saphenous
vein, which these lymphatics accompany.

The deep-seated lymphatics, associated in their whole
course with the arteries and their branches, consist in the leg

of three divisions, namely anterior tibial, posterior tibial, and
peroneal. In the leg, neither these nor the superficial vessels

meet with any lymphatic gland, with the exception of those

accompanying the anterior tibial artery, which occasionally

pass through one : this gland when it exists, which is not
always the case, is situated on the inter-osseous ligament,
about the middle of the leg. The several sets of deep lym-
phatics here pointed out, after ascending with the blood-ves-
sels, unite in the glands situated in the popliteal space. These
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(the popliteal lymphatic glands) are usually very small, and
four or five in number ; they surround the popliteal vessels,

and are embedded in a quantity of loose fat. The popliteal

glands receive the deep-seated lymphatics of the leg, and

those which accompany the external saphenous vein, and

from them proceed vasa efferentia, which ascend with the

femoral artery to the glands of the groin.

The inguinal glands, like the lymphatic vessels, are, from

their relative position, divisible into a superficial and a deep

set ; the former being placed immediately under the integu-

ments, the latter under the fascia lata. The superficial

glands are larger than the others ; their number varies much,

but may be stated to average about eight or ten ; they are

disposed irregularly about Pouparfs ligament and the saphe-

nous opening of the fascia ; a few sometimes extend for two or

three inches downwards on the saphenous vein. The deep-

seated glands are placed around the femoral artery and vein,

immediately behind the preceding. In addition to the lym-

phatics of the inferior extremity already described, the inguinal

glands are joined by some superficial vessels from the external

generative organs, from the lower part of the abdominal pari-

etes, and several which proceed from the integuments covering

the outer side of the pelvis. The deep lymphatics, which are

derived from the mass of the muscles on the pelvis, and

many proceeding from the adductor muscles of the thigh,

accompanying respectively the gluteal, sciatic, and obturator

arteries, enter the cavity of the pelvis with these vessels, and

proceed in a series of glands situated in the neighbourhood of

the trunk by which the vessels are given off. The vasa effe-

rentia of the superficial inguinal glands perforate the fascia,

come into connexion with those situated deeply, pass into the

abdomen by the side of the blood-vessels, and terminate in a

chain of lymphatics lying along the external iliac artery, and

communicating with the lumbar glands.

678. Lymphatics of the abdomen and pelvis. — The lym-

phatic vessels of the abdominal parietes consist of several

groups, proceeding in different directions, but all referable to

the arteries supplied to the different regions. A superficial

series, derived from the integuments covering anteriorly the

lower part of the abdomen (from the umbilicus downwards),
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descends, converging to the superficial inguinal glands ; and

those deeply seated in the same situation, pursuing a similar

direction, join glands situated on the external iliac artery,

both following respectively the superficial and deep epigastric

blood-vessels. The other lymphatics, proceeding from the

lateral and posterior part of the parietes of the abdomen,

pass inwards between the fibres of the muscles ; a small por-

tion then winds round the crista of the ilium, meeting in their

course one or two small glands, and proceed along Poupart's

ligament with the circumflex ilii artery, to terminate in the

external iliac glands ; while the greatest number, directed

backwards with the lumbar and ilio-lumbar arteries, and being

joined by radicles from the large muscles of the back, pass

behind the psoas muscle to the vertebral column, where they

end in glands surrounding the large blood-vessels.

679. Lymphatics of the pelvic viscera.— The course of

these, as of the lymphatic vessels in other parts, is indicated

by that of their arteries and veins. The lymphatics of the

bladder, taking rise from the entire surface of that organ,

join the glands placed about the internal iliac artery : with

these are associated the lymphatics of the prostate gland and

of the vesiculas seminales.

Those of the rectum are frequently of considerable size

:

immediately after leaving the intestine, some pass through

small glands which lie contiguous to it ; finally, they pass to

glands situated in the hollow of the sacrum ; some to those

in the lumbar region.

In the unimpregnated state of the uterus, its lymphatics

are small, but during the period of gestation they become of

considerable size. Issuing from the entire substance of the

organ, the greatest number descend, unite with those of the

vagina, and passing backwards, join the internal iliac glands ;

thus pursuing the direction of the principal uterine blood-

vessels. Others springing from the superior part (fundus) of
the uterus, pass outwards in the folds of peritonaeum which
constitute its broad ligaments, and join with lymphatics de-

rived from the ovarium and Fallopian tubes. The united ves-

sels now ascend with the ovarian (in the male, spermatic) arte-

ries, and, at the point where these take their rise, become con-
nected with the lymphatics placed on the aorta and vena cava.
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680. The lymphatics of the penis consist of superficial and

deep sets, which pursue different courses. Those placed

superficially usually form three vessels, two being placed

laterally, the other superiorly. Commencing in the prepuce,

they pass backwards, and generally unite on the dorsum

penis, and again subdividing, send branches on each side to

the inguinal glands.

The lymphatics of the scrotum, together with those from

the integuments of the perinaeum, may be associated ; for all,

guided, as it were, by the superficial pudic vessels, join the

inguinal lymphatic glands. The deep-seated lymphatics of

the penis accompany the internal pudic vessels, and unite

with glands on the internal iliac artery. The lymphatics of

the labia, clitoris, &c. in the female, present a disposition

entirely similar to that here described in the male organs.

681. Lymphatics of the testis commence by radicles issuing

from the substance of the testis, and from the tunica vaginalis.

Collected into several trunks of considerable size, they ascend,

with the other constituents of the spermatic cord, to the in-

ternal abdominal ring, and finally accompany the spermatic

vessels to enter the large lumbar lymphatic glands.

682. Lymphatics of the kidney —Those placed superficially

are very indistinct ; they become united with the deep-seated

set, at the inner margin (hilus) of the kidney, from which

they incline inwards to the lumbar glands. The lymphatics

of the supra-renal capsules unite with those of the kidney.

The lymphatic vessels of the ureter are numerous ; they com-

municate with those of the kidney and the bladder, and for

the most part terminate with the former.

683. Lymphatics of the stomach.—These at first are dis-

posed into two planes, one lying under the peritonasal coat,

the other between the muscular coat and the mucous lining;

by taking the direction of the vessels they become aggregated

into three fasciculi. One set takes the direction of the coro-

nary artery, receiving, as it runs from left to right, branches

from both surfaces of the organ, and at the pylorus turns

backwards to join some of the larger trunks. Another, from

the left extremity of the stomach, follows the vasa brevia, and

unites with those of the spleen; whilst the third, guided by

the right gastro- epiploic vessels, inclines from left to right

2 R
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along its great curvature, from which they pass backwards,

and at the root of the mesentery terminate in one of the prin-

cipal lacteal vessels.

684. Lymphatics of the spleen and pancreas.—Some of the

lymphatics of the spleen lie immediately under its peritonaeal

covering, others in the substance of the organ. Both con-

verge to the inner side of the spleen, come into relation with

the blood-vessels, and accompanying them, pass through a

series of small glands, and finally become connected with the

lymphatics of the digestive organs.

Lymphatics emerge from the pancreas at different points,

and join those last described.

685. The lymphatics of the liver are divisible into three

principal sets— those upon its upper surface, those on the

lower one, the third being diffused throughout its substance

with the hepatic vessels. Those upon the upper surface,

though spread out pretty equally upon it, incline in their

course to different points, and so become distinguishable into

groups, of which four are ordinarily enumerated. Thus, from

the middle of the great lobe, five or six branches run obliquely

upwards to the suspensory ligament, where they form a large

trunk, which passes between the fibres of the diaphragm,

behind the ensiform cartilage. When in the mediastinum,

they pass along the chain of glands which accompany the

internal mammary vessels, and so they are conducted to the

root of the neck, generally at the right side, where they

terminate in the lymphatic trunk of that side. The second

group consists of vessels which incline upwards and outwards

to the right lateral ligament, opposite to which they unite

into one or two of larger size, which pierce the diaphragm,

and run upon its convex surface to join the preceding trunk

in the mediastinum. In some cases, however, these, instead

of passing into the thorax, turn backwards and inwards on

reaching the posterior border of the liver, and, running upon
the crus of the diaphragm, open into the thoracic duct at its

commencement. A similar fasciculus is formed upon the left

lobe of the liver, which, after passing through the left lateral

ligament, pierces the diaphragm, upon which they ascend to

the glands above noticed. Finally, towards the lower sharp
border of the liver, at each side, some vessels will be observed
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also to turn downwards and join those placed upon its under
Mir face.

A diffused plexus is formed by ramifications upon the con-

cave surface of the liver. On the right lobe they will be

found running downwards over the surface of the gall-bladder

to the transverse fissure, where some join the deep-seated set,

and others, after passing through a few glands, are, as it

were, guided by the hepatic artery to the right side of the

aorta, where they terminate in the thoracic duct. Branches

also proceed to the concave border of the stomach, between

the folds of the small omentum, to join with the coronary

lymphatics of the stomach.

The deep-seated lymphatic vessels of the liver accompany

the ramifications of the vena portae in the interior of the

organ, from which they escape by the transverse fissure.

After communicating with the superficial vessels, and also

with those of the stomach, they pass backwards, and, at the

side of the coeliac artery, join with one of the lacteal trunks,

previously to its termination in the thoracic duct.

686. Mesenteric glands.— These bodies vary in number

from one hundred and thirty to a hundred and fifty ; and in

the healthy state are seldom larger than an almond. They

are most numerous in that part of the mesentery which cor-

responds with the jejunum. Through these the lacteals may

be said to pass in their course to the thoracic duct ; they sel-

dom occur nearer to the attached border of the intestine than

two inches. Small glands are also disseminated irregularly

between the folds of the peritonaeum connected with the large

intestine ; they are not numerous, and require no special con-

sideration.

Lymphatic Glands of the Abdomen.

687. The lymphatics of the lower half of the body have

been traced into the abdomen, to a series of glands situated

in front of the vertebral column and the sacrum. Though

these are connected by vessels passing from one to the other,

forming a sort of chain in the situation indicated, yet as they

are more numerous, or as it were aggregated together at par-

ticular points, they are divisible into different series. In the

pelvis, some of the glands are placed behind the rectum in

2 R 2
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the hollow of the sacrum, and are hence named sacral glands ;

others, situated more externally, surrounding the internal

iliac artery, are denominated the internal iliac glands. It

does not appear necessary to name them separately ;
they

receive the lymphatics corresponding to the branches of the

internal iliac artery, and communicate upwards with the

lumbar glands.

The lumbar lymphatic gla?}ds are very large and numerous ;

they are placed in front of the lumbar vertebrae, surrounding

the aorta and vena cava. To them we have traced the lym-

phatics which accompany several of the branches of the

abdominal aorta, those of the inferior extremity being also

connected with them. The vessels passing between the

glands here described, progressively increasing in size while

their number diminishes, at length form the trunks, which,

with those of the lacteals, give rise to the thoracic duct.

688. The lymphatics of the thorax are divisible into two

sets, viz. those of its parietes and those of the contained viscera.

The former are arranged in two distinct planes, one lying

between the skin and the muscles, the other being deeply

seated. The superficial lymphatics at the front of the chest

run upon the pectoralis major muscle, for the most part out-

wards and upwards, to reach the axilla, where they open into

the glands. Those on the posterior surface lie upon the tra-

pezius and latissimus dorsi ; some incline downwards, others

upwards, some transverse—all converging to the axilla, where,

through the medium of the glands, they join with the lym-

phatics of the upper extremity. The deep vessels at the fore

part of the chest correspond, in their general distribution,

with the internal mammary artery ; for they commence in the

muscles of the abdomen, run upwards through the cellular

interval, between the fibres of the diaphragm at their attach-

ment to the ensiform cartilage, and so they ascend behind
the costal cartilages to the summit of the thorax. In their

course they receive branches from the anterior part of the

intercostal spaces, and ultimately terminate, that of the left

side in the thoracic duct, whilst the corresponding one ends
in the right lymphatic trunk.

The lymphatics placed deeply at the sides and back part
of the chest follow the distribution of the aortic intercostal



LYMPHATICS OF THE THYMUS G LAND. 613

arteries
; for they receive branches from the dorsal muscles,

w hich come forwards through the inter-transverse spaces, and
others from the sides running along the intercostal spaces.

All these incline inwards to the spine, and terminate in the

thoracic duct.

689. The lymphatics of the lungs, as in other organs, are

disposed in two planes, one being superficial, the other deep-

seated. Those at the surface run beneath the pleura, where

they form a diffused net-work by their anastomoses. Their

number is considerable, but they cannot be demonstrated with

equal facility in all cases. " I have been able,"* says Cruik-

shank, <; at one time to show the whole external surface of

the lungs covered with absorbents I had injected ; at another

time 1 have not been able to find one.
-11 One of the easiest

methods of finding them is to inflate the lungs of a still-born

child from the trachea; the air passes from the cells into the

absorbents, and enables us to see those on the surface: if a

puncture be made into one of them with a lancet, the air will

partially escape, and then the injecting pipe, containing a

column of quicksilver, can be introduced.-f- Most of these

converge to the root of the lungs, and terminate in the bron-

chial glands.

The deep lymphatics of the lungs run with the vessels

along the bronchi, communicating freely with those at the

surface, and at the root the lungs open into the bronchial

glands. From these, two or three trunks issue, which ascend

along the trachea to the root of the neck, and terminate at the

left side in the thoracic duct, at the right in the corresponding

lymphatic duct.

690. Lymphatics of the thymus gland.—On the spinal sur-

face of the thymus, Sir Astley Cooper J observes, " numerous

absorbent glands are found ; and if these be injected, many

absorbents are discovered. But upon the posterior surface of

the cornua and cervical portion, two large vessels proceed on

each cornu, and the side of the trachea, towards the junction

of the jugular veins with the superior cava. They are suffi-

ciently large to admit a pipe to throw in coarse injection, and

* Anatomy of the Absorbents, p. 194. t Loc. cit.

i Anatomy of the Thymus Gland, p. 14.
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I can readily inject them with wax, dissect and preserve

them, so as to make very interesting preparations of them.

They pass nearly straight upon the spinal surface of the

cornua, converging a little as they proceed towards the ster-

num, and terminate in the jugular veins by one or more ori-

fices on each side."

691. Lymphatics of the thyroid gland.— From each lateral

lobe of this organ some absorbing vessels arise, which con-

verge and unite to form one short trunk, that opens at the

right side into the right lymphatic duct, at the left into the

thoracic. They may be demonstrated by inserting the inject-

ing pipe into the substance of the gland, when the mercury,

by its weight, will force its way into the lymphatics.

692. Lymphatics of the heart.—These follow the coronary

vessels, from the apex of the organ up to its base. Those of

the right side converge to the origin of the aorta; a trunk of

some size is thus formed, which runs upwards over the aortic

arch, gets between the carotid and brachio- cephalic arteries,

where it sinks backwards to the trachea, by which it ascends

to the root of the neck, to terminate in the right lymphatic

trunk. The left lymphatic branches ascend to the base of the

heart ; where they also communicate with the preceding, and

then proceed, having united into a single vessel, along the

pulmonary artery, towards its bifurcation. At this point it

gets behind the arch of the aorta, passes through some lym-

phatic glands, and finally ascends by the trachea to terminate

in the thoracic duct.

693. Lymphatics of the oesophagus.—Along this tube a
plexus is formed by absorbing vessels, which pass upwards
upon it, traversing the glands which lie in their course ; and
after having communicated by anastomoses with the lym-
phatics of the lungs, at the root of that organ, and also higher

up, finally terminate in the thoracic duct.

694. Lymphatic glands of the thorax.— In the description

of the vessels, we have noticed the ovoid bodies with which
they are connected. Thus, six or seven small glands are

placed in the course of the internal mammary vessels, and
through which the lymphatics pass; they may be named
the anterior mediastinal glands. Three or four lie behind
the aortic arch, and one before it, {cardiac glands,) having
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a similar relation to the lymphatic vessels ; some, also, are

found along the oesophagus, varying from fifteen to twenty

in number (oesophageal glands). At the root of the lungs ten

or twelve similar bodies are placed of larger size, and usually

named bronchial glands. The largest of these occupy the in-

terval between the bronchi at their bifurcation, whilst others

of smaller size rest upon these tubes for some way within the

lungs. In early infancy their colour is pale red ; towards

puberty, we find them verging to gray, and studded with

dark spots ; at a more advanced age they are frequently

very dark. In chronic diseases of the lungs they become

enlarged and indurated, so as to press on the air-tubes, and

cause much irritation. They are frequently the seat of tuber-

cular deposits.

695. Lymphatics of the superior extremity.— These are

divisible into two series, one of which is superficial, the other

deeply seated ; the former accompanying the cutaneous veins,

the latter following the course of the deep vessels.

The superficial lymphatics commence by two divisions. Of
these, one corresponds with the branches of the ulnar cuta-

neous vein, which its different ramusculi accompany, from the

inner border of the hand, along the anterior and inner surface

of the fore-arm as far as the bend of the elbow. In this course

they receive numerous branches from the surrounding parts,

and join at the point just indicated with a portion of those

which constitute the second or external division. Some now

enter a lymphatic gland situated in front of the inner con-

dyle of the humerus ; continuing their course upwards from

thence, they terminate either in glands placed along the

brachial artery, or in those of the axilla, where they unite

with the deep lymphatics. Those which constitute the second

division are less numerous than the preceding. Proceeding

from the integuments on the outer margin and back of the

hand, they follow the course of the radial cutaneous veins to

the bend of the elbow; here the greater number become

united to the preceding series, whilst a few accompany the

cephalic vein, ascend on the external side of the arm, pass

with that vessel between the deltoid and great pectoral muscle,

and end in one or more lymphatic glands beneath the clavicle,

communicating with those at the lower part of the neck.
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090. The deep lymphatic vessels correspond exactly to the

arteries which they accompany. In the fore-arm. the deep

lymphatics consist, therefore, of three sets, associated with

the radial, the ulnar, and inter-osseous arteries; in their

progress upwards, they maintain communication with those

placed superficially. Some of them pass to the glands which

lie near the brachial artery ; finally, all end in the glands of

the axilla.

The glands of the axilla are generally ten or twelve in

number; in this, however, as well as in their size, they vary

considerably in different individuals : they are placed along

the axillary vessels, embedded in a quantity of loose cellular

tissue. They receive the lymphatic vessels of the arm already

described, as well as those proceeding from the integuments

of the back, from the anterior surface of the thorax and

mamma, and are therefore liable to be influenced by disease

affecting any of these parts.

From the glands in the axilla, vessels, fewer in number
but larger in size, issue and proceed along with the subcla-

vian artery, in some parts twining round it. From the top

of the thorax they ascend into the neck, close to the subcla-

vian vein, and terminate, those of the left side in the thoracic

duct, those of the right side in the second or smaller lym-

phatic duct. These vessels sometimes unite into a single

trunk, which opens separately into the subclavian vein near

its termination.

Lymphatic Vessels and Glands of the Head and Neck.

097. The lymphatics of the head consist of those of the

cranium and the face. The former commence by a series of

minute radicles disseminated over the scalp ; in their descent

they diminish in number, increasing in size, and separate into

an anterior and posterior division, which follow respectively

the course of the temporal and the occipital arteries. The
former pass in front of the ear; some at this point enter one
or two glands usually placed in the immediate neighbourhood
of the zygoma, while others go to those situated on the paro-
tid gland ; finally all end in the lymphatic glands of the
neck. The posterior division of the cranial lymphatics
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accompany the occipital artery, then pass to the glands situ-

ated behind the ear (over the mastoid process of the temporal

bone), and thence join the superficial lymphatics of the neck.

The superficial lymphatics of the face, more numerous than

those of the cranium, descend obliquely in the course of the

facial vein, and join the glands placed beneath the base of

the lower maxillary bone ; a few of these in their descent

pass through one or two glands situated over the buccinator

muscle. The deep-seated lymphatics of the face issue from

the cavity of the nose, the mouth, &c, and proceed in the

course of the internal maxillary artery ; when arrived at the

angle of the jaw, they join the glands which occur at this

point. The lymphatic glands described as existing on dif-

ferent parts of the head are few and very small ; those of the

neck, on the contrary, are comparatively large and very

numerous.

The cervical gla/icls are almost all placed on the sides of

the neck, and are divisible into a superficial and deep-seated

series. Of the former, some lie along the base of the infe-

rior maxillary bone ; the remainder, disposed in the course of

the external jugular vein, occur in greatest number in the

angular space behind the lower end of the sterno-mastoid

muscle, where the external jugular joins the subclavian vein;

at the point indicated, they approach and communicate with

the axillary glands. The deep-seated cervical glands are

placed along the carotid artery and internal jugular vein,

extending downwards on different sides of these vessels as far

as the thorax. The lymphatic vessels of the cranium and

face (already described), together with those of the pharynx,

larynx, and other parts of the neck, being received into these

glands, and again issuing from them, progressively diminish

in number during their descent, and ultimately, at the bottom

of the neck, unite into one trunk. This vessel usually pours

its contents at the left side into the thoracic duct, immedi-

ately before its termination, and at the opposite side into the

large right lymphatic duct ; it, however, sometimes termi-

nates separately at the confluence of the subclavian and

internal jugular veins, or in one of these vessels immediately

beyond their point of junction.
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098. Rig/it lymphatic duct.—This is a short vessel, about

two lines in diameter, and about three quarters of an ineh in

length, which receives the lymph from the absorbents of the

right upper extremity, and corresponding side of the head

and chest. It runs obliquely into the angle formed by the

union of the right subclavian and internal jugular veins,

where its orifice is guarded by two valves.
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CHAPTER VIII.

OF THE VISCERA.

699- The internal viscera and organs of the body are so

many instruments intended for special purposes; as such they

are divisible into two groups, one being subservient to the

life and well-being of the individual, the other to the conti-

nuance of the species. The former is subdivided into the

organs of assimilation (viz. digestion, absorption, secretion,

circulation, respiration, and innervation), and those of exter-

nal relation, viz. the senses and the vocal apparatus. The
latter, also, includes two gi-oups, one for impregnation,

the other for the support of the new being. We shall

describe the organs by which these various functions are

performed in their order as here indicated, beginning with

those of digestion.

ORGANS OF DIGESTION.

700. The digestive organs consist of a primary or funda-

mental part, the alimentary canal, and certain accessories,

which are in a manner appended to it. Under this head are

included the salivary glands (sublingual and submaxillary,

parotid and pancreas), the liver, and the spleen. Though

the canal (canalis cibarius) forms one continuous tube, from

its commencement at the mouth to its termination at the

anus, it presents numerous modifications in its dimensions

and form in different parts ; moreover, as one portion of it

is lodged at the base of the skull, another in the neck and

thorax, and a third in the abdomen, it becomes necessary to

treat of each separately. To avoid unnecessary subdivision,

we shall consider it as composed of two parts, one above the

diaphragm, the other below it. The first division includes

the organs of mastication and deglutition ; the second, those

of digestion properly so called, and of defalcation.
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701. Of the month.—The space included between the lips

{labia) and the throat {fauces) is called mouth {os ; cavum

oris). Its roof is the palate, its floor the tongue, its sides the

cheeks {Lucca). Immediately within its external aperture

{rima) are the dental arches. All these parts are coated

with a mucous membrane, which has been already described

(p. 58, et seq.) In the present section, therefore, it remains

for us to notice some folds which are formed by its reflec-

tions, and which, from some assumed resemblance to check

ligaments, have been called frccna. Inside each lip, at the

middle line corresponding with the symphysis of the jaw-

bones, a small vertical fold is placed (fraenum labii superioris

et inferioris). One of larger size extends from the under

surface of the tongue downwards and forwards (fraenum

linguae); when the point of the tongue is raised, the form of

this fold is triangular, its base being forwards. At the root

of the tongue we observe another, extended backwards from

its upper surface upon the epiglottis (fraenum epiglottidis).

Most of the constituents of the other parts here enumerated

have also been noticed : the muscles of the lips and cheeks

(sect. 258, 260), those of the palate (304), of the tongue

(283-7); the osseous structure of the palate (77), the

teeth (92).

702. The tongue (lingua) is not only the proper organ of

taste, but, by means of its great mobility, assists other parts

in deglutition, in speech, in suction, &c. Its upper surface,

or dorsum, is convex in its general outline, and marked along

the middle by a slight groove, or raphe, which divides it into

two symmetrical parts. About a quarter of an inch from its

base will be observed a round hole {foramen cacum), which

forms a sort of reservoir for some of the mucous follicles

placed in considerable number in that situation. We speak
of its point or anterior narrowed extremity, of its sides, and of

its base, which is in intimate connexion with the os hyoides

(72). Upon its upper surface we find several projecting

points, or papillce, differing so far in size and number as to

admit of being arranged as follows:— 1. Papilla lenticulares,

which vary in number from ten to fifteen, are disposed in two
lines, converging to an angle just before the foramen caecum.
They are rounded on their free surface, and resemble so
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many inverted cones, their summits being embedded in the

substance of the tongue. 2. Papilla capitata, vel fungiformes,

are more numerous than the preceding-, and also smaller.

They are placed, for the most part, towards the borders and

point of the tongue. They present each a rounded head,

supported by a short thin pedicle. 3. Papilla conicce, vel

pyramidales, are much more numerous than the others, and

are diffused over the whole of the dorsum of the tongue,

from the lenticular papillae to its point. They are minute

and tapering. A fourth class has been recognised by some

persons {papilla, Jiliformes), but they are very few, and

placed close to the apex of the tongue. The papillae at the

point and sides consist of the ultimate terminations of the

gustatory nerve, surrounded by a delicate vascular plexus,

and supported by cellular tissue.

703. Structure.—Beneath the mucous membrane is placed

a thin but firm lamella of condensed cellular tissue, approach-

ing in its characters to elastic tissue. If all the muscles

ordinarily described as belonging to the tongue be dissected

away, a considerable mass of fleshy substance will still remain,

the fibres of which appear interlaced in such a way as to be

with great difficulty traced. Upon the upper surface and sides

of the tongue a thin stratum of fleshy fibres is placed, extend-

ing longitudinally from behind forwards. At the under sur-

face, the fibres of the linguales muscles run in the same way,

but that they form fasciculi, not a layer. If the genio-hyo-

glossi be carefully dissected to their insertion, their fibres will

be found to turn outwards, or to become blended with others

which pass transversely from the raphe to the borders on each

side. Both the planes of fibres here noticed are placed hori-

zontally, one being at the upper, the other at the under

surface; a third set seems to connect them, by passing verti-

cally from one to the other.

704. The soft palate (velum pendulum palati) forms a

partial and movable curtain between the mouth and the pha-

rynx. Its upper border is straight, and attached to the mar-

gin of the palate bones, the lower is divided into two parts by

a conical, depending process, called uvula. From this, as

from a common point of departure, two curved lines will be

observed to extend at each side, one proceeding downwards
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and forwards to the side of the tongue, the other backward to

the pharynx ; both being named, from their form, the arches

of the palate. In the angular interval left by their divergence

is lodged the tonsil, or amygdala ; the anterior arch is also

called the isthmus of the fauces, as it marks the narrowed

interval between the mouth and the throat, or pharynx. The

soft palate consists of five pairs of muscles (sect. 304), en-

closed by the mucous membrane.

Between the arches of the soft palate, on each side, is lodged

an elongated oval structure, about the size and shape of an

almond, from which circumstance it is termed amygdala ; in

common language it is called tonsil: it seems to be composed

of a great number of mucous follicles aggregated together

into a mass. Its internal surface presents several small aper-

tures, which lead into follicles, or cells, that secrete a mucous

and viscid fluid. It is of a reddish gray colour, and exceed-

ingly vascular. Before it, is the palato-glossus muscle ; be-

hind, the palato-pharyngeus : internally, the mucous mem-
brane ; externally, the stylo-glossus.

705. Salivary glands.— Three secreting organs, belonging

to the class of conglomerate glands, are placed at each side

in the region now under consideration, viz. the parotid, sub-

maxillary, and sublingual glands. They differ in size and

situation, but agree in being of a pale ash-colour, also in

being composed of minute granules aggregated into lobules

and lobes, and in secreting the salivary fluid, which is con-

veyed into the mouth by ducts that arise by radicles from
the granular structure of each gland.

706. The parotid gland (Vag>a, near, ovg, urog, the ear), so

called from its position with regard to the ear, is the largest of

these. Its superficial extent is from the zygoma to a level with

the angle of the jaw and mastoid process, and from the meatus
externus of the ear and anterior margin of the mastoid pro-

cess to the ramus of the jaw and masseter muscle, being also

prolonged upon the latter by a process which accompanies its

duct, and thence named socia parotidis. The external sur-

face of the gland is covered by the skin, and partially by the

platisma muscle, and bound down by a prolongation of the

cervical fascia. Its substance projects deeply towards the
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base of the skull, filling up the interval between the ramus of

the jaw and the mastoid process, and necessarily maintain-

ing various and complex relations with nerves and vessels

therein situated. Thus, one process of it fills up the poste-

rior part of the glenoid cavity, another passes behind and

between the styloid muscles ; a third, covered by the ramus

of the jaw, rests against the pterygoideus internus. Through

its substance pass the external carotid artery, with its accom-

panying vein, also the facial nerve ; and close to its internal

or deep-seated surface are placed the internal carotid artery,

together with the internal jugular vein. Considering the

complexity of these relations, is it possible in the living sub-

ject to dissect out the body of the gland and its various deep-

seated processes ? The duct of the gland (ductus Stenonis)

arises by minute radicles in the granules, and taking a trans-

verse course passes forwards on the masseter muscle, and

pierces the buccinator muscle and the mucous membrane of

the mouth opposite the second dens molaris of the upper jaw.

The duct is accompanied by a process of the gland already

noticed ; it is composed of two tunics, the external one being

thick and fibrous in its structure ; the internal one is a mu-

cous lining prolonged into it from that of the mouth, and

though it appears some lines in diameter, its calibre will barely

admit a thin wire. Its direction across the face may be indi-

cated by a line drawn from the lower margin of the concha of

the ear to midway between the red margin of the lip and the

ala of the nose.

707. The submaxillary gland lies behind and beneath the

ramus of the jaw, resting on the mylo-hyoideus muscle, and

separated from the parotid gland by the stylo-maxillary mem-

brane, where it is covered by the skin and platisma, and in-

vested by a thin lamella of cellular membrane. The facial

artery runs in a groove on its upper surface. A process of

the gland turns round the posterior border of the mylo-hyoi-

deus muscle, lying beneath the mucous membrane. Its ex-

cretory duct is called ductus Whartoni, though it was known

before that anatomist's time : in its passage to the mouth,

it at first inclines backwards, to reach the posterior border of

the mylo-hyoideus muscle, after which it runs forwards and
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inwards along the side of the hyo-glossus and genio-hyo-

glossus muscles, towards the side of the fraenum of the tongue,

where it terminates.

708. The sublingual gland is much smaller than the others,

and of an oval form. As its name implies, it lies beneath the

tongue, close to the side of its fraenum, resting against the

genio-hyo-glossus muscle, supported by the mylo-hyoideus,

and in close contact with the duct and deep process of the

submaxillary gland. Its secretion is poured into the mouth

by several minute orifices which open beneath the tongue on

each side. Sometimes one or two small ducts join with that

of the submaxillary gland.

709. The pharynx (fauces, throat) is a musculo-mem-

branous bag, extended from the centre of the base of the skull

as far as opposite the fifth cervical vertebra, where it becomes

continuous with the oesophagus. Its superior wall or roof

consists of the osseous structure just named (lined by mucous

membrane), and its sides and back part of three pairs of flat

muscles (constrictors, sect. 299), with two pairs of accessories,

stylo-pharyngeus (282), palato-pharyngeus (309). It is more

expanded in the middle than at its extremities, of which the

lower one gradually tapers, so as to represent a funnel, when
in connexion with the oesophagus. Its posterior surface rests

against the spinal column ; its sides are included between the

great cervical vessels
;
anteriorly, it communicates with the

nose by two apertures (posterior nares) ; with the mouth
through the palatal arch (isthmus faucium) ; lower down with

the larynx, by the glottis
; laterally with the tympanal cavities

of the ears by the Eustachian tubes; and interiorly is con-

tinued into the oesophagus.

710. The oesophagus (oiaco, feram, (payoo, edo) is a musculo-

membranous tube, extended from the pharynx to the stomach.

It is the narrowest part of the alimentary canal, being about
an inch in diameter

; and, though far less curved than any
other, it is not perfectly straight. As it lies along in front of

the spine in the neck and thorax, it necessarily presents a slight

concavity forwards in the latter region, corresponding with
that of the spine. Besides this, it has two slight lateral curves,

for its commencement lies upon the median line ; further

down, towards the root of the neck, it inclines to the left
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side; but thence to the fifth dorsal vertebra, it gradually re-

sumes its position in the middle line
;
finally, when approach-

ing the diaphragm, it deviates again to the left, at the same
time coming forward to the foramen oesophageum of the

diaphragm. The oesophagus is closely applied to the anterior

surface of the vertebral column, being merely separated from
it superiorly by the longus colli muscle, lower down by the

thoracic duct, and towards its lower extremity by the aorta.

In the neck it lies immediately behind the trachea, but in-

clining to the left side comes into relation with the left carotid

artery : in the chest it is concealed by the remaining part of

the trachea and by the pericardium. The cervical portion

has on each side the common carotid arteries ; in the thorax,

the aorta, except near the diaphragm, lies to its left side, and
the vena azygos to the right ; here the oesophagus is partially

covered by serous membrane lying in the interval between

the pleurae (posterior mediastinum).

Structure.—The oesophagus consists of a muscular or

external coat, and of a mucous lining. While in the thorax

it receives its arteries from the aorta (r. oesophagei), in the

neck from the inferior thyroid artery. The branches of the

nervus vagus form a plexus upon it ; and, superiorly, the

recurrent nerve is in close relation to it. Its muscular coat

consists of two sets of fibres, forming distinct planes, and

taking different directions. Those of the external layer are

well marked, all disposed longitudinally in the direction of

its axis, and of considerable thickness ; the inner fibres run

in the opposite way, so as to form rings or circles round the

tube; near its extremities they are quite transverse; in the

intervening space they are somewhat oblique. At the com-

mencement of the oesophagus its muscular fibres are blended

with those of the pharynx, the circular set being, as it were,

a continuation of the lower border of the inferior constrictor.

But the longitudinal fibres present a peculiarity which de-

serves attention : they are disposed in three fasciculi, one at

each side, which is blended with the inferior constrictor, and

one in front, which is attached to the cricoid cartilage at the

prominent ridge, between the crico-arytenoidaei muscles. At

the lower extremity of the oesophagus its fibres become

blended, or rather continuous, with those of the stomach.

2 s
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The lining membrane is continuous superiorly with that of

the mouth and nose, inferiorly with that of the stomach ; it

is pale, but dense and firm. It presents several slight longi-

tudinal folds, which disappear when the tube is distended.

Its inner surface is coated by a prolongation of the epidermis,

which can be recognised as far as the cardiac orifice of the

stomach.

The part of the alimentary canal which is beneath the

diaphragm consists of the stomach and intestines. Pre-

viously to describing them, it is necessary to notice the con-

formation of the cavity in which they are contained, viz. the

abdomen.

THE ABDOMEN.

711. The abdomen (abdere, to conceal) is the largest

cavity in the body.

Its extent and boundaries.—It extends from the diaphragm

(401), which forms its upper boundary, to the levatores ani

(414), and from the transversales muscles (391) in front, to

the spine, quadrati lumborum (394), and iliaci, behind. In

these structures, which form the walls of the cavity, several

apertures exist for the transmission of parts into and out of

it. Superiorly, there are three in the diaphragm, for the

aorta, oesophagus, and vena cava ; inferiorly, there are two

at each side, one for the femoral vessels, and one for the

spermatic cord ; in front there is one— the umbilicus, which

during fcetal life transmits the umbilical arteries and vein.

To these may be added the several interstices and apertures

which give passage to the obturator, sciatic, pudic, and
gluteal vessels.

Its contents.— The abdomen contains the greater part of

the digestive organs, those for the secretion of urine, and part

of those of generation. The first class includes the stomach

and intestines, the spleen, the liver, the pancreas, and the

lacteal vessels, with their glands ; the second comprises the

kidneys and supra-renal capsules, with the ureters and blad-

der ; and the third the spermatic vessels and ducts, with the

vesiculae seminales in the male, and the uterus, with the

ovaries and Fallopian tubes, together with the vagina, in the

female.
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Division into regions.—The great cavity which extends,

as above stated, from the diaphragm to the levatores ani,

presents a sufficiently obvious division into two parts, the

upper or larger one being the abdomen, properly so called,

the lower the pelvis, the crista of the pubic bones and the

ilio-pectineal line, which extends backwards to the promon-

tory of the sacrum, marking the boundary between them.

Again, the larger or upper compartment is subjected to what
may be called a technical subdivision into regions ; not that

there are any septa or partitions between them, but because

of the many and important parts which are contained in it,

and which require to be minutely described. Pathologists

have also found it necessary, in order to give precision to

their inquiries, as well as clearness to the communication of

the results of them to others, to adopt those subdivisions

which anatomists had established for the purpose of facili-

tating their descriptions of parts.

712. With these views the cavity of the abdomen has been

divided into three primary regions, a superior, an inferior,

and a middle, which is intermediate between both. These

may be marked out by two transverse lines drawn round the

body, as follows : one, having commenced at the most pro-

minent point of the cartilages of the ribs at one side, is

drawn across to the corresponding point on the opposite, and

so continued round the spine to the place at which it began,

thus completing the circle. The other line, proceeding from

the crista of the ilium at one side, extends to that of the

other, and so round the body, as in the former instance.

The superior division, or zone, is called, from its position,

the epigastric region (zki, above or upon, yaorvig, the abdo-

men). Its lower boundary corresponds with the line above

indicated, the upper with the ensiform cartilage and the

diaphragm. The inferior division has been named the hypo-

gastric region (vko, under or beneath; yccffrrig, the abdomen),

which extends from the lower transverse line to the crista of

the os pubis, and to Poupart's ligament on each side. The

intermediate, or middle division, is called the umbilical

reoiou, from the circumstance of the umbilical aperture being

placed at its centre. These divisions not having been found

sufficient for the purposes above stated, it became necessary

2 s 2
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to subdivide each of them into three minor regions, which

may be done by drawing two lines parallel to one another,

from the cartilage of the eighth rib at each side down to the

centre of Pouparfs ligament. By this expedient each pri-

mary region is divided into a central and two lateral ones.

The epigastric region is thus resolved to the two hypochon-

driac regions (vko, under; xovhgog, the cartilage) and the

proper epigastric region, which is sometimes called " scrobi-

culus cordis." The middle zone is divided into the proper

umbilical region in the centre, and the lumbar region at

each side ; and the inferior zone into the proper hypogastric

or pubic region in the centre, and the iliac region at each

side.

713. The mode of subdividing the primary regions here

suggested differs from that adopted by others. The vertical

lines are invariably directed to be drawn from the most pro-

minent point of the costal cartilages to the anterior superior

spinous process of the ilium. It must be obvious that the

very purpose and intent of marking out these lines show that

they are not confined to the surface on which they are drawn.

They are, on the contrary, supposed to be projected into so

many planes, forming partitions, which divide the cavity into

compartments, each containing a certain portion of the abdo-

minal viscera. Now, if lines were drawn from the costal

cartilages to the spine of the ilium, they would exert no
influence on the hypogastric region, inasmuch as they cease

at its upper boundary ; and in the next place, if projected

backwards, they would leave the lateral parts of the umbi-
lical region far too small. These reasons are obviously suffi-

cient to warrant a departure from usage and precedent.

The middle part of the stomach,

with its pyloric extremity, the

left lobe of the liver, the hepatic

vessels, and lobulus Spigelii, the

pancreas, the cceliac axis, the se-

milunar ganglia, part of the vena
cava, also of the aorta, together

with the vena azygos and thoracic

duct, as they lie between the

crura of the diaphragm.

The epigastric region contains <
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fhe left hypochondriac

f The large end of the stomach,

with the spleen and narrow ex-

Right hypochondriac
1

Umbilical

tremity of the pancreas, part of

the colon, the renal capsule, and

upper part of the kidney.

The right lobe of the liver, with

the gall-bladder, part of the

duodenum and of the ascending

colon, the renal capsule, and part

of the kidney.

Part of the omentum and mesen-

tery, the transverse part of the

colon, transverse part of the

duodenum, with some convolu-

tions of the jejunum.

Ascending colon, lower half of

the kidney, and part of the jeju-
L num.

Left lumbar Similar parts at the opposite side.

r The convolutions of the ilium,

the bladder in children, and in

adults if distended, the uterus

under like circumstances.

The caecum, ilio-caecal valve,

the ureter and spermatic ves-

sels.

Right lumbar

Hypogastric region

Right iliac fossa

Left iliac fossa / Sigmoid flexure of the colon, the

( ureter, and spermatic vessels.

As it is the usual practice to examine the serous membrane

which invests the different organs here enumerated, and also lines

the abdomen, we shall describe it in this place.

714. The peritonaeum: its general conformation.— The name

applied to this membrane has been taken from its relation to the

abdominal viscera (wtpiTeivu), to extend around). It is the most

extensive serous sac in the body, as it not only lines the parietes

of the abdomen, but is also reflected over each of the organs it

contains, at the same time that it forms several folds of consider-

able extent. This membrane, in its conformation, may be com-

pared to a shut sac, as it admits neither interruption to its conti-

nuity, nor perforation of its surface.

Preparation.— After the abdominal muscles have been dissected,

the transversalis muscle should be carefully separated from the



630 THE VISCERA.

peritonaeum, and removed altogether from it, commencing over

the iliac region, and so proceeding up to the costal cartilages, and

backwards, deeply into the lumbar region. The same should be

done at the opposite side ; but along the middle line, part of the

aponeurosis must be allowed to remain, in consequence of its firm

adhesion to the membrane. This at once gives a general view of

the membrane : it appears like a loose bag placed within the walls

of the abdomen, forming a lining for them. We can easily detach

it from the diaphragm a considerable way, from the lumbar region

as far as the vessels of the colon, from the os pubis down to the

neck of the bladder, and from the iliac fossae. This shows its sac-

culated form, also that it is reflected from the walls of the cavity

to the viscera giving to each a covering, and as it is prolonged

from one to the other that it is thrown into folds or duplicatures.

W hen proceeding with the examination of the peritonaeum and

its duplicatures, it is found convenient to consider it as divisible

into three regions, or zones, which may be marked off by lines

drawn as follows :—A transverse incision may be made from the

costal cartilages at one side, across to the opposite, and a second

from one crista ilii to the other. These will include the middle

zone of the membrane, the part above it obviously corresponds

with the epigastric region, and that below it with the hypogastric.

715. The student will find his progress facilitated if he will first

make himself familiar with the names, and positions and extent of

the different folds here indicated, and then proceed to trace their

connexion and continuity as parts of a whole.

To different parts of the intestinal canal the following folds or

duplicatures are as it were appended

:

716. The great omentum (epiploon maj us ; epiploon gastro-coli-

cum ; eirtirXsM, to float upon) is the broad floating process of peri-

tonaeum which lies loosely over the fore part of the small intes-

tines. Its upper extremity is attached to the great curvature of

the stomach, to the left of which it is continuous with the gastro-

splenic omentum ; at the right side it extends as far as the duode-

num ; it is intimately connected with the transverse colon, below

which it floats loosely over the small intestines. It consists, at

the lower part, that is to say, below the transverse colon, of four

lamellae.

717. The small omentum (o. minus; epiploon gastro-hepaticum)

extends from the transverse fissure of the liver to the concave bor-

der of the stomach, enclosing the hepatic vessels. At its right

margin, the membrane is folded so that both layers are continu-
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ous, whilst the left extends over to the oesophagus. Behind this

is a funnel-shaped canal, which leads down behind the stomach

into the bag of the great omentum. Through this, which is called

foramen Winslowi, the great cavity of the peritonaeum becomes

continuous with that enclosed within the layers of the great

omentum.

718. The mesentery (mesenterium, fxeaoq, svrspov, intestine) is

the large duplicature which corresponds by its greater circumfe-

rence with the whole length of the jejunum and ilium, to which it

is conducted by the mesenteric vessels, which it encloses, together

with the lacteal absorbents and their glands, whilst its base or

point of reflection extends obliquely across the spine from the left

side of the second lumbar vertebra down to the right sacro-iliac

symphysis. Its upper and left border is continuous with the

transverse meso-colon, whilst at the lower and right side it gra-

dually spreads into the ascending meso-colon.

719. Meso-cola.—The lateral parts of the colon are bound down
by duplicatures, which are named from their position meso-colon

oscendens et descendens. The transverse portion of that intestine

is connected with a broader one (^meso-colon tra?isversum), formed

by the posterior layers of the great omentum, which, after enclos-

ing the transverse colon, are continued backwards to the spine, at

the same time diverging so as to leave an angular interval, across

which runs the terminal or third portion of the duodenum.

720. Meso-rectum.— This is a narrow fold which connects the

back part of the rectum with the sacrum.

721. Appendices epiploicce.— Along the great intestine some

processes are attached, varying in form and size, some fringed,

others pediculated. They are diverticula or sacculi formed by the

peritonaeal coat of the gut, filled with adeps.

722. We find the following duplicatures connected with the

liver. It may be here observed that these as well as other folds

which are situated in the pelvis, are called "ligaments," from their

effect in retaining the organs in their situations. There are

four folds of this sort attached to the liver, one upon its upper sur-

face, connecting it with the diaphragm, from which circumstance

it is called its " suspensory ligament" (ligamentum suspensorium),

but from its shape it is named " falciform process," or falx. It

indicates the line of division between the left and right lobes of

the liver ; its lower border or base incloses the umbilical vein

or the ligament into which it is converted. The folds which con-

nect the lateral lobes of the liver at each side to the diaphragm,
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are called " lateral or triangular ligaments," {lirjamentum laterals

dextrum, et sinistrum ;) between these lies another towards the

middle line, the " coronary ligament," (ligamentum coronarium.)

723. In the pelvis there are some folds connected with the blad-

der, the rectum, and the uterus, which deserve notice.

From the summit of the bladder three long but very narrow

folds extend upwards to the umbilicus, one in the middle line,

corresponding with the urachus, and one on each side with the

umbilical arteries. Where the peritonaeum is reflected from the

base of the bladder backwards upon the rectum, it presents two

lunated folds usually called the " posterior ligaments" of the

bladder.

From the sides of the uterus two broad folds of peritonaeum

extend outwards to the wall of the pelvis with which they connect

it, hence they are called the "broad ligaments" of the uterus.

They enclose the uterine vessels, the round ligaments, the ovaria

and the Fallopian tubes.

The student may now proceed to note the way in which the

peritonaeum is reflected from one organ to another, and how it is

thrown into the folds here indicated. Begin with the middle or

umbilical portion— take your starting point at the umbilicus, trace

it down to the right lumbar region— then across the spine into

the left lumbar region, and so up to the umbilicus again
; you will

find it disposed as follows:—
724. The umbilical portion of the peritonaeum lines the inner

surface of the muscles, and if traced backwards, into the right

lumbar region, will be found, after passing in front of the kidney,

to come into contact with the posterior surface of the colic vessels,

along which it is reflected to the ascending colon, investing it for

three-fourths of its circumference, and so reaches the anterior

surface of its vessels, on which it is, as it were, guided in front of

the spine and the large vessels, until it reaches the root of the me-
senteric artery. There a change of direction occurs, for the mem-
brane is reflected along that artery and its branches, to the small

intestines (jejunum and ilium), which it coils round to reach the

under surface of the vessels, and so to pass back again to the point

of reflection, thus forming the mesentery. From the base of this

fold we follow the membrane into the left lumbar region, where it

is similarly disposed round the left colon and its vessels as at the
opposite side, and having reached the abdominal parietes, it lines

them even to the umbilicus, whence we set out. Thus we find at

each side a fold (meso-colon) which binds the corresponding parts
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of the large intestine along the lumbar regions, and encloses the

colic vessels.

Previously to commencing the examination of the lower division

of the peritonaeum, it may be well to mark off the part already

inspected, by drawing a line across it on the spine, and another at

each side in the iliac fossae.

725. The hypogastric or lower portion of the membrane is dif-

ferently disposed along the middle line from what it is on the sides,

so that each part must be reviewed separately. Beginning at the

umbilicus, you trace the membrane down to the pubes behind the

recti muscles (their sheath); you find it reflected upon the ante-

rior and upper surface of the bladder, which it invests as far back

as to the point where the ureters impinge upon its fundus. There

it is reflected back upon the rectum ; from this you trace it up-

wards on the sacrum and lumbar vertebrae into the umbilical re-

gion, where it is continuous with the lower lamella of the mesen-

tery. Now at the sides you trace the membrane down to Pou-

part's ligament, where it is reflected back upon the iliac fossa. At
the right side it invests the caecum and its appendix, and becomes

continuous with the right meso-colon. At the left side it bears a

similar relation to the sigmoid flexure of the colon, and becomes

continuous with the left meso-colon.

The epigastric, or superior division, is more complex in its ar-

rangement than the others. Like the lower division, its distribu-

tion along the middle line differs from that at the sides, and more-

over each lateral portion presents certain peculiarities. Commence

at the umbilicus, and trace the membrane upwards in the middle

line behind the recti muscles, towards the diaphragm. You will

find it checked by and folded upon the umbilical ligament. By
this folding of the membrane the " falx" or " falciform ligament" of

the liver is formed. You will at once perceive that the borders of

the falx are continuous with those parts of the membrane which

line the contiguous surfaces of the diaphragm and liver, whilst its

base passes down on the lower surface of the latter to its transverse

fissure, where it is arrested by the hepatic vessels, and reflected

down upon them, forming the upper layer of the lesser omentum.

So far for the narrow strip which is disposed along the middle

line : we shall suspend our proceeding with it farther until we have

traced the two lateral parts to the same point, viz. the front of the

hepatic vessels.

Commencing again a little to the left of the umbilicus, you can

follow the membrane behind the left costal cartilages, and along
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the under surface of the diaphragm, to the deepest part of the left

hypochondriac region, where it meets the oesophagus, on which it

is reflected down to the great curvature of the stomach, until it

is arrested by the vasa brevia, and by them guided to the spleen

and reflected over its surface, from which it returns towards the

stomach again, where it becomes continuous with the left border of

the great omentum. In the interval between the oesophagus and

the falx, the membrane passes over the surface of the diaphragm

down to its lower border, over which it descends to the transverse

fissure, and so to the small omentum.

Now, at the right side, the membrane, after lining the dia-

phragm, passes upon the upper surface and right border of the

liver, and having passed over its lower margin, we trace it upon

the concave surface of that organ, where it invests the gall-bladder,

and so reaches the right margin of the hepatic vessels, where it

forms a rounded border by being folded so as to become blended

with the part already traced on their upper surface, and also with

that which lines the under one.

Here, then, at the transverse fissure of the liver, we find a band

or fold formed by two layers of the membrane, one traced down

from its upper surface, the other from the under one as far as the

fissure. This is known as the small or gastro-hepatic omentum,

because it connects the contiguous surfaces of the liver and the

stomach. It encloses the hepatic vessels. From it, as from a

new point of departure, we now proceed to trace the two layers of

which it is composed. The two lamellae of the small omentum
(the hepatic vessels interposing) proceed down to the lesser cur-

vature of the stomach, where they separate and pass, one before,

the other behind that organ, until they reach its great convexity,

where tbey again come into contact, after having enclosed the epi-

ploic vessels. Placed thus in apposition, the two lamellae descend

to the bottom of the abdomen, where they are reflected back on
themselves, as far as the transverse colon, and so form the great

omentum. On reaching the colon, the returning layers diverge and
enclose it, one passing before, the other behind it ; after which,

the latter (the inferior one) is directed back to the spine, forming

the inferior layer of the transverse meso-colon ; and this will be
found, after descending a little in front of the spine, to blend itself

with the upper layer of the mesentery. But the other lamella,

namely, that which lies before the colon, inclines obliquely up-
wards, forming the upper layer of the transverse meso-colon, and
proceeds in front of the transverse part of the duodenum, the pan-
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creas, the great vessels, and the crura of the diaphragm, from

which it is reflected to the posterior surface of the liver, which it

invests as far as the transverse fissure, where it becomes continu-

ous w ith the under layer of the small omentum.

726. It may here be observed, that it is difficult at first sight

to conceive how the different vessels can reach the viscera with-

out piercing the peritonaeum, inasmuch as the trunks from which

they proceed lie behind it. The aorta lies on the spine, behind

the peritonaeum ; the kidneys, placed at the sides, are also behind

that membrane ; there can, therefore, be no difficulty in perceiving

how their vessels reach them. The mesentery, consisting of two

lamellae, is reflected from the spine close to the origin of the supe-

rior mesenteric artery, which is thus placed between its layers. The
inferior mesenteric artery, after running behind the peritonaeum to

the pelvis, lies between the sacrum and rectum, in the fold of the

meso-rectum : the colic vessels are enclosed in the meso-cola. It

remains for us first to consider, how the cceliac axis and its vessels

lie with regard to the membrane ; which can only be done with effect

by examining the formation of what is called Winslow's foramen,

which, properly speaking, is a canal or tube, not a perforation, as

the term foramen would imply. If the finger be passed close by

the neck of the gall-bladder, beneath the free border of the small

omentum, the two lamellae of the omentum, with the hepatic

vessels enclosed, will lie upon the finger, and the ascending layer of

the transverse meso-colon behind it. If an effort be made to pass

the finger down behind the stomach, it is at once checked by the

manner in which the membrane is there reflected backwards and

upwards. Just below the point of reflection stands the cceliac axis,

so that its hepatic and coronary branches, by passing over this re-

flected part, can get between the layers of the small omentum, and

thus reach their destinations. Now, the splenic artery runs along

the pancreas, which has been shown to be posterior to the ascend-

ing layer of the transverse meso-colon, but on reaching the spleen

it insinuates itself between the layers of its epiploon (gastro-sple-

nieum).

THE STOMACH.

727. The stomach {yuar'/j^ ventriculus) is a hollow, mus-

culo-membranous viscus, occupying part of the left hypo-

chondriac and epigastric regions. It is the largest or most

distended part of the alimentary canal, being continuous, by

one extremity, with the oesophagus, which opens into it from
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above, and by the other with the duodenum, which forms

the first part of the intestines properly so called. Its form

is somewhat conical, being also curved, so as to incline

downwards and forwards; but its form and direction vary

remarkably in different ages of life; in the foetus it does not

extend so transversely from left to right as is the case in

the adult, the pylorus is, on the contrary, placed with rather

a slight obliquity beneath the cardia, the line of its axis being

from above downwards.

The stomach is in intimate relation with many important

organs ; it lies beneath the diaphragm and liver, above the

transverse colon, having the spleen on its left, and the duo-

denum on its right, whilst its anterior surface is in contact

with the wall of the abdomen, and the posterior rests on the

pancreas and great vessels,—the ascending layer of the trans-

verse meso-colon interposing. It is usual to consider suc-

cessively its surfaces, borders, and extremities. When
empty, one surface looks forwards and the other backwards

;

but when distended, its body changes its position, so that the

former inclines somewhat upwards, the latter obliquely down-

wards, by which means the great curvature comes towards

the anterior parietes of the abdomen, whilst the smaller looks

towards the spine and large vessels. The lower border of

the stomach is of considerable extent, and is named its great

curvature; along it run the gastro-epiploic vessels ; opposite

the spleen it expands very much, bulging out into a sort of

diverticulum, which is called the great cul-de-sac of the sto-

mach, and sometimes its left or splenic extremity. A fold of

peritonaeum {splenic omentum) connects this part of the sto-

mach to the spleen ; the rest of the curvature gives attach-

ment to the great omentum.

The upper border is concave, and forms the small curva-

ture, which extends from the cesophagus to the pylorus,

being not more than three inches in length ; it is connected

by the small omentum to the inferior surface of the liver,

the vascular arch formed by the coronary and pyloric arteries

being parallel with it.

The left, or splenic extremity of the stomach comprises the

expanded or dilated part above noticed ; at its upper part,

where it touches the diaphragm, it becomes, as it were, con-
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stncted rather abruptly, and unites with the termination of

the oesophagus, which here opens into it. The junction here

indicated takes place in such a way, that two-thirds of the

length of the stomach appear to its right, and one third to

the left. This narrowed part corresponds with the upper

aperture or inlet of the stomach, and is called cardia, or the

cardiac orifice. The right, or pyloric extremity of the sto-

mach, is elongated so as to represent the summit of a cone,

to which this organ has been likened ; it commences at a

slight angular turn, marked by a crease or fold, where the

great curve of the stomach ends at the right side, from which

it ascends towards the under surface of the liver,- at the same

time inclining backwards, and ends at a circular constricted

line, which can readily be perceived at the exterior, and

which, when compressed between the fingers, gives the sen-

sation as if a cord-like ring surrounded the interior of the

tube. The point here indicated corresponds with the inferior

opening of the stomach, by which it communicates with the

duodenum ; it is called the pyloric aperture, for it is sur-

rounded by a ring of muscular fibres above alluded to, and

which is termed pylorus {nvhri, a gate ;
ovgog, a guardian),

from some resemblance to a sphincter muscle. When ex-

amined, it will be found so placed, that whilst its circum-

ference is identified with the wall of the stomach, its free

border projects towards the central line of the canal, as if for

the purpose of retaining the food until it is digested.

728. Structure.—The stomach is composed of three coats,

connected together by two lamellae of cellular tissue, which

were formerly enumerated also,—particularly the one between

the middle and inner coats,— and which was called the

nervous tunic, from being supposed to consist of the ultimate

ramification of the nerves. The external, or serous coat, is

derived from the peritonaeum, and forms but a partial in-

vestment for this, as for other organs, inasmuch as by being

reflected away at its curvatures, it leaves two linear intervals

there uncovered. The second, or muscular coat, consists of

thin and pale fibres, placed on different planes, and pursuing

different directions. The fibres subjacent to the serous

membrane are disposed longitudinally, being continuous with

those of the oesophagus, from which they spread out, as they
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proceed from the cardiac towards the pyloric orifice; the

second layer of fibres is circular; but though no individual

fibre can be found to extend farther than from a third to a

half of the circumference of the viscus, yet they can some-

times constrict it towards the centre, so as to give it a sort of

hour-glass contraction.* The fibres of the third order are

scattered and irregular; being found only towards the splenic

end of the stomach, where they in a manner decussate with

the circular fibres, which in that part are rather few in

number. The internal coat, called mucous, from its peculiar

secretion, and villous, from the numerous delicate papilla?,

like the pile of velvet, that project upon it, forms part of the

lining membrane of the alimentary canal. It has been

already described in the section on the general anatomy of

mucous membranes (p. 59, et seq.)

Vessels and nerves.—The stomach derives its blood from

two arterial arches, which correspond with its two curva-

tures; the upper one being formed by the coronary artery

and the pyloric branch of the hepatic; the lower by the two

gastro-epiploic branches; one being derived from the hepatic,

the other from the splenic artery. Besides these, its splenic

end receives the vasa brevia from the splenic artery. Its

residual blood is conveyed by corresponding veins into the

splenic vein ; whilst its nerves consist of the terminal branches

of the two vagus nerves, and of the stomachic plexus, which

is derived from the great solar plexus.

THE INTESTINAL CANAL.

729. The intestinal canal extends from the pylorus to the

anus, and in the human subject varies from thirty to thirty-

five feet in length. It is coiled on itself, so as to form folds

or convolutions, and presents two parts, differing in size and
situation, as well as in external conformation. Moreover,

the division between them is marked by a peculiar valvular

structure, which prevents a reflux of the ingesta after they

have passed beyond it. The part of the canal between the

pylorus and the valve just referred to is called the small

intestine (intestinum tenue), the remainder thence onward to

the anus, the large intestine {intestinum crassum). Anato-

* Sir E. Home, Phil. Trans. Wilson, Philip, on the Vital Functions.
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mists have agreed to consider the small intestines as divisible

into three parts, viz. the duodenum, jejunum and ilium; pre-

mising, however, that they are but portions of a continuous

tube, the lines of division between them being altogether

arbitrary.

DUODENUM.

730. The duodenum has been so called from being in its

length equal to about twelve fingers'' breadth. Its diameter

is greater than that of the jejunum or ilium ; it is also more

distensible. In its course it will be observed to curve on

itself, so as to describe a considerable portion of a circle ; for

having commenced at the pylorus, it ends at the left side of

the second lumbar vertebra, and is divisible into three por-

tions, each presenting some circumstances deserving of notice.

The first, which is the shortest, being about two inches in

length, ascends a little, at the same time inclining backwards

and to the right side so as to touch the gall-bladder : hence,

soon after death, it becomes tinged yellow by the bile.

Opposite the neck of the gall-bladder the intestine turns on

itself, and descends perpendicularly in front of the right

kidney as far as the third lumbar vertebra, where it again

alters its direction, passing across the spine, ascending a little,

so as to end at the left side of the second lumbar vertebra,

where it is continuous with the jejunum. The concavity of

the curve formed by the duodenum is turned to the left side,

so as to enclose within it the head of the pancreas. Its

transverse part is crossed by the mesenteric vessels, which

necessarily separate it from the lower border of the pancreas.

The ascending portion is not only shorter than the others, but

is also of smaller diameter; it is covered in the greater part

of its extent by peritonaeum. The descending part is covered

by it only on its anterior surface, whilst the transverse part

has no immediate serous investment, as it merely lies in the

divergence of the two layers of the transverse meso-colon.

Its muscular coat is thick, the circular fibres being more

strongly marked than the longitudinal. The internal surface

presents a great number of transverse folds, called valvules

coTuiiventes. At the angle of union formed by the descend-

ing and transverse parts of the intestine, will be observed
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a small papilla, marking the orifice of the biliary and pan-

creatic ducts, which open at that point.

JEJUNUM AND ILIUM.

731. The jejunum and ilium are so called, the former

from being usually found empty after death, the latter from

its position in the fossae of that name. They occupy the

interval from the duodenum to the ilio-colic valve, two-fifths

of the whole length being assigned to the jejunum, and three-

fifths to the ilium. The diameter of the tube diminishes

gradually as it approaches the latter point. This part of

the intestinal canal presents numerous coils or convolutions,

which, taken together, are found in the umbilical region, at

the same time extending laterally into the lumbar regions,

and downwards into the hypo-gastric and iliac. Thus situ-

ated, the small intestine is in a manner enclosed within the

curve formed by the colon. The outer surface is smooth,

and free in its entire extent, except along its posterior border,

where it is connected with the mesentery.

Structure.—The coats of the jejunum are thicker than those

of the ilium, but they are similar in every other respect ; the

serous coat is derived from the mesentery, to the circum-

ference of which these portions of the canal are attached ; and
the muscular coat presents some longitudinal and superficial

fibres, the rest forming arches of circles, but not extending

round the tube. The valvulae conniventes, which are numer-

ous at the commencement of the jejunum, diminish in num-
ber and size gradually towards the ilium, and cease in the

lower part of the latter.

732. Vessels and nerves.—The duodenum receives its arte-

ries from the pancreatico-duodenalis, from the pyloric and
superior mesenteric arteries ; its veins open into the coronary

and superior mesenteric ; its nerves are offsets from the mesen-

teric and solar plexus. The jejunum and ilium are supplied

by the superior mesenteric vessels.

The large intestine presents on its exterior surface a saccu-

lated appearance, and is fixed in its situation by folds of the

peritonaeum. Its length is to that of the rest of the canal

as one to five, and is disposed so as to describe, whilst in the

abdomen, an arch, the extremities of which are fixed in the
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iliac fossae, the upper part or curve extending as high as

the liver and stomach ; whilst the terminal part descends

into the pelvis, and describes another curve, corresponding

with that of the sacrum. The large intestine consists of three

portions, differing in length and situation, viz. the caecum,

colon, and rectum.

CiECUM.

733. The caecum is fixed in the right iliac fossa, where

it forms a sort of cul-de-sac, being a short, rounded pouch,

extended down from the colon, with which it is continuous,

and receiving at its left side the ilium, which opens into it at

an angle, being directed from left to right, and from below

upwards. It is sometimes called caput coli. It is covered

by the peritonaeum in front and at the sides, but posteriorly

it is left uncovered, where the membrane is reflected away

from it. To its lower and inner part is attached a round

tapering process {appendix caci), which, from its resemblance

to an earth-worm, is also called appendix vermiformis. This is

about three inches long, and slightly convoluted, a small fold

of peritonaeum serving to retain it in that condition. Its coats

are as thick as those of the caecum, with which they are con-

tinuous, for both are lined by mucous membrane, and the

muscular fibres of the one are prolonged to the other. In

the early periods of fetal life no distinction is perceptible

between them ; they form a long tube, projecting below the

small intestine, and continuous above with the colon. But

towards the time of parturition, this part of the canal becomes

constricted for about two-thirds of its length, the rest retain-

ing its natural size; and so that peculiar conformation is

established which we find in after life, at least in man, and

one of the higher species of the quadrumana, in whom it may

be regarded as a rudiment of the tubular diverticulum which

is found in the rest of the mammalia.

COLON.

734. The colon, by reason of the curve it describes, pre-

sents three parts : of these one passes up (right or ascending)

from the right iliac fossa, where it is continuous with the

caecum, as far as the inferior surface of the liver, supported

2 T
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on the quadratus lumborum muscle and the right kidney, its

external border being in contact with the wall of the abdo-

men, the internal with the convolutions of the small intestines.

Another part (middle or transverse) passes across from right

to left, beneath the liver and stomach, concealed by the great

omentum, and supported by the ascending layer of the trans-

verse meso-colon. And the third portion (left or descending)

extends from the spleen to the left iliac fossa, where it makes

a double curve, so as to resemble the letter S, placed horizon-

tally. Hence it is termed the sigmoidflexure of the colon.

From the point just indicated, the intestine inclines inwards,

passing over the border of the pelvis, and assumes the name

of " rectum.
11 This we shall describe separately, in conse-

quence of the peculiarities of its structure and the importance

of its relations.

735. Structure.—The large intestine is composed of three

tunics, like the rest of the canal. The serous coat invests the

ascending and descending portions of the colon only at the

front and sides, as the posterior and inner border corresponds

with the interval between the lamella? of the meso-cola ; and,

as its transverse arch gives attachment to the great omentum
and the transverse meso-colon, it is uncovered along these

points. The external surface of the caecum and colon is

marked by three narrow lines running their entire length,

composed of the external or longitudinal fibres of the mus-

cular coat clustered together, and which, by being somewhat

shorter than the intestine, draw it into folds or sacculi, com-

mencing at the caecum, and extending to the sigmoid flexure

of the colon, the rectum not being marked by any such

appearance ; at different points are also placed appendices

epiploicae, noticed already in the description of the perito-

naeum. The inner surface of the large intestine presents

prominent lines and sacculi, corresponding with those seen on

the exterior; and at the junction of the ilium with the caecum

there is a valve, which deserves particular notice.

730. Valvula coli ; v. ilio-colica; v. Bauhini.—When the

large intestine is laid open along the right side, particularly

if it has been partially dried, a narrow aperture, of an elliptic

form, will be observed leading from the ilium, into the caecum
and colon at their junction. This narrowing of the canal is
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caused by two lunated folds which project into its interior,

and form the valve. The lower fold is the larger of the two;

its convex border is attached to the line of union of the ilium

with the caecum, that of the upper or smaller fold corre-

sponds with its junction with the colon; whilst the straight

margins of both project inwards, and are in apposition one

with the other. Each of these is made up of the mucous
membrane, the sub-mucous cellular tissue, and the circular

fibres of the ilium and large intestine projected into the inte-

rior of the canal, whilst the longitudinal fibres and the serous

coat are continued uninterruptedly from one to the other. If

the two latter be divided all round externally at the angle of

union, and the ilium drawn outwards, the valve will be effaced,

and present a rounded or funnel-shaped opening.

737. Vessels and nerves.—The colon receives its arteries

from the right side, or concavity of the arch formed by the

superior mesenteric artery, and one also from the inferior

mesenteric. Its veins terminate in those which accompany

the two arteries just named. Its nerves are off-sets from the

mesenteric plexus (superior and inferior).

738. The rectum, or terminal part of the great intestine,

extends from the left sacro-iliac symphysis (where it is con-

tinuous with the sigmoid flexure of the colon) to the anus,

its direction being at first obliquely from left to right, as

it descends to gain the middle line of the sacrum. When
deep in the pelvis, it changes its direction, in order to pass

forwards in front of the lower part of the sacrum and the

coccyx, and behind the bladder, prostate gland, and vesi-

culaa seminales in the male, or the uterus and vagina in

the female. When opposite the prostate, it makes its final

turn, inclining downwards somewhat, so as to leave an angu-

lar interval between its upper surface and the neck of the

bladder. Thus the intestine presents a lateral inclination at

its upper part from left to right, and also two curves, from

which it is evident that the name (rectum) given to it is ill-

chosen, and calculated to convey erroneous impressions. The

curves here referred to may be said to indicate a division of

the rectum into three parts, differing in situation and relation

to contiguous organs. That part of the intestine included

between the sigmoid flexure and the first turn, which is about

2 t 2



644 ORGANS OF DIGESTION.

half its length, is covered by peritonaeum in front and at the

sides, and also connected by its fold (meso-rectum), though

loosely, to the sacrum. The middle portion, or that between

the curves, is about three inches long, its direction being

forwards and a little downwards; it rests on the lower part

of the sacrum, on the coccyx, and the coccygei muscles, whilst

its upper surface lies immediately beneath the base of the

bladder and the prostate gland, being separated from the

former on either side by the vesiculae seminales, and between

them merely by some loose cellular tissue. This part is

stripped altogether of the peritonaeal coat at the sides as well

as posteriorly, and it remains only for a very little way upon

its upper surface, for it becomes reflected off it opposite

the points at which the ureters impinge on the base of the

bladder. Now, in the situation here indicated, the perito-

naeum forms a small cul-de-sac as it is being reflected, the

base of which projects forwards somewhat beyond the level

of the ureters, forming a lunated fold (if the parts be viewed

laterally), whose concavity looks forwards. The third por-

tion of the intestine extends from opposite the prostate gland

to the anus, its length being from an inch to an inch and

a half, its direction downwards and backwards. At its com-
mencement it is close to the under surface of the prostate

gland ; it soon becomes invested by the internal sphincter

muscle (413), and embraced by the levatores ani (414), at

the same time contracting its diameter towards its termina-

tion, where it is surrounded by the external sphincter

muscle (412).

739- Structure.— The relation of the peritonaeal coat to

the intestine having been already sufficiently indicated, we
may observe, with regard to the muscular tunic, that the

longitudinal fibres, which are considerably developed, are not
aggregated into fasciculi as in the colon, but disposed equally

all round the tube of the intestine, just as they are in the

oesophagus, so that in this particular not a little similitude

exists between these two parts of the alimentary canal. At
the lower portion of the gut the longitudinal fibres cease,

whilst the circular set becomes proportionally developed, so
as to form what is termed the internal sphincter muscle. The
mucous membrane is thicker and much more vascular than
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it is in the colon, and presents three prominent folds at dif-

ferent points. One projects backwards from the upper and

fore part of the tube, where it corresponds with the prostate

gland, the second from its side at the second curve, the third

higher. The position, and the degree of projection of these

folds, should be attentively considered
;
they must necessarily

exert a material influence on the introduction of instruments.*

No doubt they have been often taken for strictures. In re-

ference to this matter also, the lateral deviation and the curves

above noticed should likewise be studied.

740. Vessels and nerves.—The rectum receives arteries

from three sources, from the inferior mesenteric, its superior

haemorrhoidal branches, from the internal iliac, or from one

of its principal branches, the middle haemorrhoidal, and from

the pudic— the external haemorrhoidal. The veins are very

numerous, and form a complex interlacement (haemorrhoidal

plexus), which communicates with the internal iliac vein by

branches accompanying the middle haemorrhoidal artery,

and with the inferior mesenteric vein. The nerves are also

numerous, and derived from two sources ; from the cerebro-

spinal system it receives several filaments, which come from

the sciatic plexus, also from the pudic nerve. From the

sympathetic system numerous branches also are derived,

which come from the inferior mesenteric plexus, and also

from the hypo-gastric plexus.

THE LIVER.

741. The liver (hepar, jecur) is of considerable size ; it

occupies the right hypochondriac, and part of the epigastric

region, extending also somewhat into the left hypochondriac,

and so will be found placed beneath the diaphragm, above

the stomach and arch of the colon, behind the cartilages of

the ribs, and before the spine— the aorta, the vena cava, and

crura of the diaphragm being interposed. In this situation

it is retained by four folds of peritonaeum, called ligaments,

viz. the falx, or falciform fold, on its upper surface, and the

coronary, and two lateral ones, placed at its posterior border.

These have been already described with the other processes

of the peritonaeum (sect. 722).

* Mr. Houston— Dublin Hospital Reports, vol. v.
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742. The form of the liver is very irregular, which im-

poses on us the necessity of considering separately each of

its surfaces, borders, and extremities.

The superior surface, smooth and convex in its general

outline, corresponds with the arch of the diaphragm, and is

divided by the falx into two parts or lobes, named, from

their position, the right and left lobes, the former being con-

siderably the larger.

The inferior surface is irregularly concave, and presents

certain fissures, eminences, and depressions, deserving of

notice.

1. The umbilical fissure.— Extending from before back-

wards, a deep groove or fissure will be observed (sulcus um-

bilicalis — longitudinalis, horizontalis), which in fetal life

lodges the umbilical vein in part of its extent, the rest trans-

mitting the ductus venosus. In after life both these degene-

rate into ligamentous cords. This fissure (which in some

instances is converted into a canal, by a portion of the sub-

stance of the liver being extended across it) marks the sepa-

ration of the right and left lobes on the lower surface, as the

falx does on the upper one.

2. The transversefissure.—Running transversely with regard

to the preceding, and at right angles with it, is a second fis-

sure (sulcus transversus; s. vena? porta?). It occupies the

middle third of the transverse diameter of the liver, being

somewhat nearer the posterior than the anterior border. The

older anatomists likened it to a gateway, which gave trans-

mission to the portal vessels, as it lodges the vena portae, the

hepatic artery and biliary ducts, with the nerves and lym-

phatics.

3. The square lobe. — In front of the transverse fissure a

square piece is marked off (lobulus quadratus), which is

bounded behind by the fissure just named, before by the

margin of the liver, on the left by the longitudinal fissure,

and on the right by the gall-bladder.

4. The pyramidal or Spigelian lobe.— Behind the trans-

verse fissure, and concealed by the hepatic vessels and small

omentum, is situated another lobe (lobulus Spigelii) ; it pro-

jects in the form of a pyramidal mass, forming a sort of pro-

montory between the three great veins, or rather the fissures,
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which lodge them, viz. the vena porta?, vena cava, and the

umbilical vein. Its base is connected with the right lobe by
a process, which is named lobulus caudatus. The square and

pyramidal lobes were formerly likened to the pillars ofagate,

and the transverse fissure to a gateway (porta) for the entrance

of the vessels ; from this the great vein, vena portcc, took its

name.

Some confusion arises from applying the term " lobulus"

to the portions of the liver here described, viz. lobulus Spi-

gelii—quadratus—caudatus, at the same time that we speak of

the " lobuli" or " lobules" of which these and all other parts

of the liver are composed, and in which its secretion is elabo-

rated. It would be better to restrict the term to the minute

lobules, and call the masses above noticed minor lobes, which

will sufficiently distinguish them from the great lobes (right

and left), into which the liver is divided.

The depressions on the lower surface of the liver are very

slight ; they merely correspond with the position of the con-

tiguous viscera. In the left lobe a depression will be observed

corresponding with the upper surface of the stomach; on the

right, one for the gall-bladder, and two others, very faintly

marked, indicating the points of contact of the colon and the

right kidney.

The anterior border of the liver, which lies beneath the

margin of the chest, is sharp and thin, and presents a notch,

indicating the commencement of the longitudinal fissure, and

sometimes another, which lodges the fundus of the gall-

bladder. The posterior and superior border is thick and

rounded ; it is marked by two grooves, of which one, broad

and superficial, indicates where it rests on the spine, the other

transmits the vena cava. The right extremity is rounded

and thick ; the left, on the contrary, is thin and oblique, be-

ing directed towards the cardiac orifice of the stomach, and

the spleen.

743. Structure.—The liver is invested by the peritonaeum,

except at the points of reflection of the falx, and of the lateral

and coronary ligaments. Its surface is throughout smooth and

shining, which is owing to its serous covering. Subjacent to

this is a very thin lamella of cellular tissue, which invests the

oro-an in its entire extent ; on the surface it is not more
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developed than the sub-serous cellular tissue in many other

parts. Opposite the transverse fissure, however, it becomes

considerably increased in quantity, encases the hepatic vessels,

and accompanies them throughout their ramifications, sup-

porting them in their course, and constituting a nidus for

them when they become capillary. The liver is dense and

heavy, of a deep red colour, or a brownish red, with very

frequently a slight purple tinge along its sharp margin. Its

weight is about four pounds; its transverse diameter is from

twelve to thirteen inches, its thickness about five or six.

When torn or divided, the surface exposed by the fracture

presents a granular appearance, as if it were made up of

minute granules or lobules, from which circumstance the liver

has been classed amongst the conglomerate glands. Its colour

in some points is of a yellowish tinge, in others of a dusky

red; the former being caused by the bile of the ducts ex-

uding through their coats, the latter is obviously owing to

the blood retained in greater or less quantity in the hepatic

and portal veins.

744. At the outset of any inquiry into the intimate struc-

ture of this or of any other organ, it is necessary to ascertain

the vessels which enter into it, their mode of distribution, and

mutual relations. Those of the liver may be stated as follows

:

1. The vena porta: conveys into it the residual blood from all

the chylo-poietic viscera. Its branches (right and left) spread

out like arteries in the corresponding sides of the liver, until

they become capillary in its granular structure. 2. The
hepatic veins commence by radicles continuous fas may be

shown by injection) with the terminations of the vena portae.

These gradually enlarge as they pass upwards, converging to

the point at which the vena cava passes behind the liver, and

pour their contents into that vein. They are usually three in

number; their direction is upwards and inwards, conversine:

towards the sulcus which lodges the vena cava ; and most of

them have also an inclination from before backwards, inas-

much as they have to pass from the anterior surface to the

posterior border. These veins are, moreover, so intimately

connected with the substance of the liver, that they do not

collapse when cut across ; and finally, they proceed to their

destination unaccompanied by any other vessel. From this
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it must be obvious that the hepatic veins cross those of the

vena porta1
, which not only diverge towards the lateral masses

of the liver, but also have to come forwards to its anterior

surface. 3. The hepatic artery, arising from the cceliac,

ascends to the transverse fissure, where it divides into two

branches, which accompany those of the vena porta? to their

terminations. 4. The nerves, forming a plexus {hepatic) round

the artery and veins, are derived from the great solar plexus.

5. The lymphatics are exceedingly numerous; some being ex-

tended upon its surfaces, others arising from its interior, the

latter following the course of the blood-vessels. 6. The hepatic

or biliary duct (ductus hepaticus—biliarius) arises by minute

ramusculi in the lobules, where they are intimately connected

with those of the vena portae, whose branches they accompany

as they converge towards the transverse fissure, out of which

issue two branches, one for the left lobe, the other for the

right ; these soon unite, and by their union they form the

duct. It consists of two coats or tunics, of which the external

is fibrous and the internal mucous. 7. A lamella of cellular

membrane encloses the vena portae, the hepatic artery, and the

duct, previously to their entrance into the fissure, and accom-

panies them to their final termination, loosely connecting them

to the substance of the organ. This has been called the capsule

of Glisson, who supposed it to possess a contractile, and even

a muscular power, and on this hypothesis sought to explain

the portal circulation.*

Such are the anatomical elements of which the liver is

composed, its proximate constituents being the granules or

lobules above noticed. These were supposed by Malpighi to

be hollow in the interior, and to form follicles, or acini, in-

terposed between the capillary terminations of the vena porta?

and of the artery, and the incipient radicles of the hepatic

duct— a conjecture which is invalidated by the fact, that in-

jections passed into the vein return by the duct without suf-

fering extravasation. Ruysch, on the contrary, supposed

them to be solid, and to consist of an interlacement, formed

by the capillaries of the different orders of vessels. Now,

when we consider the course of the vessels, and of the fluids

• Glisson de Anatomia Hepatis.
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they contain, we perceive that two sorts of blood are brought

to each lobule by the portal vein and hepatic artery, the

former conveying materials for the secretion of bile, the latter

for the nutrition of the organ ; and that a different sort of

blood is conveyed away by the hepatic vein, whilst at the

same moment a new fluid (the bile) is received and carried

down by the duct ; so that each lobule forms the centre of

a minute eddy within which the fluids turn ; and where they

not only change their direction, but also receive a total alter-

ation of character.

The recent researches of Mr. Kiernan give a very clear view of

several points connected with the distribution of the vessels in the

liver, and particularly of the structure of the lobuli. It is obvious

that the interior of the organ is channeled or hollowed into two

sets of canals, the one giving lodgment to the hepatic veins, the

other to the portal vein, its branches, and the accompanying arte-

ries and ducts. At the transverse fissure the vein, duct, and

artery divide into branches which enter the portal canals. These

divide and subdivide into smaller branches, which enter the

smaller canals ; and every canal, however small, contains an off-set

from the portal vein, the hepatic artery, and the duct. These are

enclosed by Glisson's capsule, which lines the portal canals, and

forms sheaths for the larger vessels, and a web in which the

smaller vessels ramify ; it enters the inter-lobular fissures, forming

capsules for the lobules, and finally extends into their interior, and

with the blood-vessels expands itself over the secreting biliary

ducts. "The capsule thus presents three portions— a vaginal

— inter-lobular— and lobular portion ; and as the vessels ramify in

the capsule, their branches admit of a similar division."

The hepatic ducts can be traced along the canals, in the fissures

between the lobules, and into the lobules where they form plex-

uses. " These may be called the lobular biliary or secreting

plexuses, as being the immediate agents in the secretion of bile."

The branches of the portal vein and the hepatic arteries also

enter the lobules. The venous branches form a plexus which com-
municates with the incipient radicles of the hepatic vein ; and the

arteries, which are very few and very minute, are the nutrient ves-

sels of the lobules, and probably terminate in the plexus of the
portal vein. The branches of the artery ramify freely upon the
coats of the portal vein, and on the hepatic ducts, furnishing
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materials for the nutrition of both, and to the latter for the secre-

tion of mucus which lubricates their interior.

The trunks of the hepatic veins are lodged in the " hepatic-

venous canals." Their incipient radicles commence in the inte-

rior of the lobules, so that each lobule may be said to be " sessile"

upon a minute venous branch. Hence when a hepatic vein is laid

open, the orifice of each minute branch which terminates in it is

seen to come out of the middle of a lobule ; but the branches of

the portal vein, when viewed in the same way, correspond with the

interstices between the lobules.

Structure of the lobules.— Each lobule is found to consist of a

reticulated plexus formed by the minute radicles of the biliary

ducts. For these, when examined with a high magnifying power,

are seen to divide and subdivide so as to form a mesh in its inte-

rior, which is supported by a nidus of cellular tissue furnished

by Glisson's capsule. Upon this mesh or plexus is disposed another

formed by the terminal branches of the portal vein. This is the

"lobular venous plexus," from which that formed by the ducts

can be distinguished, as the latter presents somewhat the appear-

ance of cells. The branches of the venous plexus converge from

the circumference of the lobule towards its centre, and communi-

cate with the incipient radicles of the hepatic vein.

It is difficult to inject the ducts, owing to their being filled with

bile. Mr. Kiernan succeeds by first tying the portal vein and

hepatic artery in a living animal after feeding it. By this expe-

dient the secretion of bile is suspended, and that which the ducts

contain is discharged. The ducts cannot be injected directly

from the hepatic vein, for no branches of this vessel ramify on

their coats. Whenever it does reach the ducts, it is only through

the branches of the portal vein which spread upon them. And

even when the ducts are injected from the portal vein or the

hepatic artery, the fluid gets into their interior by rupturing their

lining membrane.

The residue of the blood conveyed by the hepatic artery to the

lobules, to the different vessels, and the ducts for their nutrition, is

taken up by minute veins and conveyed into the portal vein, so

that part of the blood from which bile is secreted is derived from

the liver itself.— (See Mr. Kiernan's paper.*)

745. The gall-bladder (vesicula fellis) is a membranous

sac, of a pyriform shape, lodged in a slight depression at the

* Philosophical Transactions, 1833, part ii.
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inferior surface of the right lobe of the liver. Its position is

oblique, so that its fundus inclines downwards, and to the

right side, being on a level with the lower margin of the

liver, whilst its body and neck are directed backwards, up-

wards, and to the left. Its neck tapers gradually, and is

prolonged into a small tube (ductus cysticus, xvtrng, vesica),

which at first inclines inwards and backwards, then descends

and joins at an angle with the hepatic duct to form a com-

mon canal (ductus communis choledochus, yj>M> bile, lexfipui,

to receive), which lies on a level with the hepatic artery, and

on the same plane, the vena portae being behind and between

both. The common duct is about three inches long, it de-

scends behind the pylorus, insinuates itself between the de-

scending part of the duodenum and the head of the pancreas,

with whose duct it comes into contact, and both together

pierce the coats of the duodenum, running for three quarters

of an inch between them, previously to terminating on the

inner surface of that intestine. The gall-bladder is composed

of two coats, united by a lamella of cellular membrane ; the

external one is but a partial covering, being derived from the

peritonaeum, the internal is a mucous lining, continuous with

that in the ducts. In the neck of the sac the mucous mem-

brane projects inwards, so as to form folds, disposed spirally,

and calculated not only to favour the ascent of the bile into

its reservoir, but also to graduate its flow as it descends. If

the pipe of a syringe be inserted into the hepatic duct, the

duodenum being at the same time laid open, and the fundus

of the gall-bladder cut off", water forced along it will be found

to ascend into the latter almost as soon as it appears in the

intestine. This would indicate a resistance to its course at

the mouth of the common duct, which is produced by a small

valvular fold of membrane, placed within the orifice. The
effect of the spiral lamella in the gall-bladder can be readily

perceived by the manner in which the fluid ascends contrary

to its gravity.

THE SPLEEN.

746. The spleen (lien, splen) is a soft, spongy, and exceed-

ingly vascular organ, placed in the left hypochondriac region,

between the diaphragm and the stomach, and beneath the
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cartilages of the ribs. Its colour is deeply red, with a tinge

of blue, particularly round its margin. Its form is somewhat

oval, being smooth and convex on the exterior, where it is in

apposition with the diaphragm, and irregularly concave on the

opposite side, which is divided into two parts, but unequally,

by a transverse slit {kilus Hen is) for the transmission of its

vessels. The spleen has a peritonaea! investment prolonged

to it from the stomach, by which, as well as by vessels, it is

connected to that organ ; but it has also a smooth and fibrous

tunic proper to itself. Its size is very variable, not only in

different individuals, but also in the same person. Taking a

general average, its greatest diameter measures about four

inches, its breadth three, and its thickness from two to two

and a half ; its weight, from eight to ten ounces. Its con-

sistence is so slight that it is easily torn, and in many cases

it is found soon after death so soft as to be readily broken

down by a slight pressure, when it appears a grumous, dark,

confused mass.

747. Structure.—The fibrous or proper coat of the spleen

is so firmly adherent to the serous investment, that they can-

not be separated, except at its concave surface. From its

interior, a multitude of cellular bands and fibres project,

which form, by their intersections, cells of various forms and

sizes. The splenic artery and vein are both of very large size

compared with the bulk of the organ. They ramify minutely

in its interior, and freely communicate, which is proved by

the facility with which injections pass from one to the other

Its nerves are derived from the solar plexus forming an inter-

lacement (splenic plexus) previously to their entrance into it;

its lymphatic vessels are very numerous; but as there is no

appreciable product elaborated by this apparatus, it has no

excretory duct ; and as no necessary dependence or connexion

has hitherto been established between it and any other organ

(for it has been extirpated from dogs without causing death,

or even, in some cases, any very material disturbance of their

functions), the purpose which it serves in the animal economy

remains altogether unknown. Besides the cellular structure

and vascular arrangement above indicated, several minute

o-ranular bodies are scattered through the substance of the

spleen, of a whitish colour, but variable in size and form.



054 ORGANS OF DIGESTION.

THE PANCREAS.

748 The pancreas is a conglomerate gland, being com-

posed of a number of granules aggregated together, in which

respect, as well as in its function, it resembles the salivary-

glands, with which it is classed. The greater part of it lies

deeply in the epigastric region, resting on the spine, the great

vessels interposing, and concealed by the stomach, one end

being in contact with the spleen, and therefore lying in the

left hypochondrium, the other surrounded by the curve of the

duodenum, so that its direction is obliquely downwards, and

to the right side. The gland is compressed and flat, and after

the stomach is drawn upwards, it will be found still covered

by the ascending layer of the transverse meso-colon. The
superior mesenteric artery will be observed interposed be-

tween its lower surface and border and the transverse part of

the duodenum, and along its superior and posterior margin

run the splenic vessels. The left, or splenic extremity, is

narrow and thin ; the right is broader, and called the head of

the pancreas ; a small part of it is also detached somewhat

from the rest, and called the lesser pancreas. Its excretory

duct (ductus pancreaticus) commences by filaments which

issue from the different granules, and gradually increases in

size as it proceeds from left to right through the substance

of the gland, and will be found nearer the lower than the

upper border. When arrived at the duodenum, the duct

emerges from the gland, and pierces obliquely the coats of

that intestine to open conjointly with the ductus choledochus

at its second curve.

749. Structure.—The granules of which this gland is com-
posed are aggregated into lobules, and these connected so as

to form a mass by cellular tissue, which, however, does not

constitute a proper capsule for it. It is of a pale ash-colour,

about six inches long, one and a half in breadth, and from
half an inch to three quarters in thickness. Each granule

seems to contain within itself all the elements of a secretino-

organ ; in its interior is a minute cell or cul-de-sac, being the

ultimate radicle of the excretory duct; around which is a

minute vascular plexus— all supported and connected by
cellular tissue, in which also run filaments of nerves. The
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arteries of the pancreas come from the splenic, pancreatico-

duodenal, and root of the mesenteric ; the veins open into

the splenic; the nerves are off-sets from the solar plexus.

750. After the organs of digestion, those of absorption

follow, when taken in their physiological order, as they take

up the product of digestion and convey it into the current of

the circulation. We have already described the absorbing

vessels and their common trunk (thoracic duct), sects. 6G7 et

seq., so that we may now continue our route, and proceed to

the circulating system.

We shall premise a few remarks on the thorax, previously

to describing the organs which it contains.

THE THORAX.

751. The thorax is somewhat conical in its form, and

intended to lodge the central organs of circulation and respi-

ration. It is intermediate not only in size and situation, but

also in the structure of its walls, between the abdomen and

the cranium, the one being composed almost entirely of soft

parts, and the other an osseous case, whilst the thorax con-

sists of muscular and osseous parts in nearly equal propor-

tions. The spaces between the ribs are filled by the inter-

costal muscles (397). The base is formed by the diaphragm

(401). In the natural condition, when the scapula and arms

are attached to the trunk, the top of the chest is wider than

the bottom ; but when these parts are detached, and nothing

remains but the walls of the cavity, the proportions are

reversed, for it appears a truncated cone, the summit being-

above. The upper aperture is bounded at each side by the

first rib, before by the top of the sternum, behind by the

spine. Its breadth from side to side is greater than its

depth from before backwards. Its plane, or line of direction,

is backwards and upwards ;
through it pass the great arte-

ries and veins of the head and upper extremities, the trachea,

oesophagus, vagus and sympathetic nerves, the thoracic duct,

sterno-hyoid and sterno-thyroid muscles anteriorly, and the

longi colli posteriorly. The base of the thorax is also

oblique; its inclination, however, being from before back-

wards and downwards ; hence the depth of the cavity is

Greater behind than before. The breadth of the base from
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side to side is greater than its depth. The thorax, in the

natural condition, is divided into two lateral chambers by

a partition (mediastinum) formed by the reflection of the

pleurae ; it extends from the summit to the base of the

cavity, and from the sternum back to the spine. It may be

likened to a hollow partition, composed of two parallel

planes, leaving an interval between them which lodges the

vessels, nerves, and tubes above enumerated, and transmits

those which pass down to the abdomen.

Dissection.—We have already pointed out the mode of opening

the chest and pericardium, and of tracing the large vessels (sect.

503).

ORGANS OF CIRCULATION.

752. When treating of the general anatomy of the vascu-

lar system, we have given an outline of the apparatus of cir-

culation. The arteries are described (sect. 503—602) ; the

veins (603—672) ; our attention having been confined to the

systemic or great circle, the pulmonary artery and veins shall

be treated of with the lungs, as they form a circle by them-

selves. It remains for us in the present section to describe

the central organ of the circulation (the heart), with its in-

vesting membrane (pericardium).

PERICARDIUM.

753. The pericardium, or "heart-purse
11

(VSgh and zqg, the

heart) is a membranous sac which invests the heart, and the

commencement of the large arterial and venous trunks which

are connected with it. It is composed of two layers, the exter-

nal being fibrous, the internal serous : it is situated above the

central aponeurosis of the diaphragm, behind the sternum

and the cartilages of the third, fourth, and fifth ribs of the

left side, before the bronchi, oesophagus, and descending

aorta, and between the reflected layers of the pleurae which

separate it from the lungs. Though the two membranes of

which the pericardium is composed are intimately united,

still their general conformation, as well as their structure and
properties, are so different that it is impossible to describe

them together; we must, then, notice each separately.

754. The fibrous membrane, dense, thick, and unyielding,

consists of fibres which interlace in every direction. Most of
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them are attached to the central aponeurosis of the dia-

phragm, and superiorly, where they embrace the large vessels,

they form tubular prolongations, which, after passing for some
way upon them, become blended with their external coats

;

of these, eight are usually enumerated, viz. one for the supe-

rior vena cava, four for the pulmonary veins, one for the

aorta, and two for the right and left branches of the pul-

monary artery. As the inferior vena cava opens into the

right auricle as soon as it penetrates the diaphragm, it cannot

be said to receive an investment in the same way as the other

vessels.

The internal or serous lamella of the pericardium repre-

sents a shut sac partially inverted on itself, and so disposed

as that the internal or inverted part embraces the heart,

whilst the other lines the inner surface of the fibrous lamella.

It was the great simplicity of arrangement observable in the

serous pericardium, as contrasted with that of other mem-
branes of the same class, that suggested to Bichat the idea of

comparing it to a double night cap; for if the heart could be

drawn out of it without injury to its continuity, it would

resemble an elongated sac closed on all sides, and we should

then have demonstrative proof, that though that organ is in-

vested by the membrane, it is still without its proper cavity.

THE HEART.

755. The heart (cor, the central organ of the circu-

lation, is a hollow muscle, irregularly pyramidal in its shape,

which lies between the lungs, enclosed in its proper invest-

ment, the pericardium. It is placed so obliquely, that if a

line corresponding with its axis were passed through it, at

the moment of its pulsation, its direction, taken from base to

apex, would be downwards, forwards, and to the left side. The

anterior surface of the heart is convex in its general outline;

the posterior is flat, and rests on the diaphragm : the lower,

or right border, is rather thin, and longer than the upper,

which is rounded. The heart's surface is marked on its an-

terior and posterior aspect by two lines, of which one runs

transversely, the other from above downwards; their position

indicates the division of the organ into four different com-

partments, or cavities. The base of the heart (which is com-

2 u
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paratively thin and flaccid in its structure) consists of that

part which is in immediate connexion with the veins {pan

cordis venosa), and is divided into two cavities, called auricles,

from the fact that each is surmounted by an appendage re-

sembling an ear {auricula). It is separated from the lower

or pyramidal part by a deep transverse groove {sulcus auriculo-

veutricularis). These circumstances are most distinctly ob-

servable when the heart is distended. The portion between

the transverse sulcus and the summit is thick and muscular,

and connected with the arterial trunks; it consists of two ca-

vities (ventricles), the division between which is indicated by

two slight grooves extending from the base to the apex, and

lodging the descending branches of the coronary vessels.

When we consider the heart in its physiological relations,

we adopt a different mode of division ; for we find it to be a

double organ, made up of two hearts, one for the pulmonary

circulation (cor pulmonale), occupying the right side, and

consisting of an auricle and a ventricle ; the other for the

system at large (cor systemicum), also consisting of two ca-

vities of the same denomination. The pulmonic heart is the

agent for the circulation of black blood, the systemic circu-

lates red blood. Now, as no two of these cavities agree in

form or in the arrangement of their components, it becomes

necessary to describe each separately.

756. The right auricle rests on the diaphragm, and forms

the right and anterior part of the base of the heart. It pre-

sents two parts which, though not marked off by any precise

line of division, yet differ in size and form. One of these,

large and flaccid, occupies the interval between the venae cavse,

so as to receive directly the blood which they convey, and is

hence named sinus venarum cavarum. The other projects

forwards and inwards, between the right ventricle and the
root of the aorta, like an appendage to the general cavity

;

and so it is sometimes named " auricular appendage, 1
'
1

but
more frequently auricula, from some resemblance to a dog's
ear. It is triangular in form, compressed, and slightly den-
tated at its border. It is thicker and more fleshy than the
sinus.

The external surface of the auricle, unattached in the
greater part of its extent, is prolonged upwards, and to the
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left side, into its auricular appendage; inferiorly, it is con-

nected with the right ventricle, internally with the left auricle,

and into its two extremities open the vena? cavae.

In order to examine the interior of the auricle, an incision

may be made from the junction of the cavae across to the au-

ricula, from the middle of which another may be carried up-

wards into the superior cava. If the lower border of this in-

cision be drawn forwards, the cava; will be observed to incline

inwards at an angle, their conflux being marked by a slight

elevation, called Lower 's tubercle (tuberculum Loweri). The
greater part of the cavity forms a pouch (sinus), which is

smooth, and but slightly muscular in its structure. The inner

surface of the auricula is distinguished from the rest by seve-

ral fleshy fasciculi, which run transversely upon it, called

musculi pectinati. The inner side of the auricle is thin and

smooth, it corresponds with or is formed by the partition

(septum auricularum,) which separates it from the left au-

ricle. At its lower part, and just above the orifice of the

inferior vena cava, is situated an oval depression, (fossa

oralis, vestigium foraminis ovalis,) indicating the original

communication between the auricles: it is bounded superior-

ly by a prominent convex border of a lunated form, its con-

cavity looking downwards, and named annulusfossa ovalis.

Though the developement of the septum be carried to the full

extent, that lamella of it which closes the foramen ovale hav-

ing extended up to a level with the annulus, we often find its

upper border merely in apposition, but not united by adhe-

sion to the corresponding part of the septum, so that an ob-

lique or valvular aperture remains between the auricles; still,

during the action of the organ, there is sufficient provision

against any communication between these cavities. At the

line of union between the inferior cava and the auricle is si-

tuated a crescentic fold of the lining membrane, called vahula

Eustachii. This in the fetal state is large ; in the adult it

is comparatively diminutive, and often even perforated by

several foramina. One border of the valve rests upon the

wall of the auricle, with which it is continuous. Another is

free and unattached, being of a crescentic form ; its upper

extremity blends itself with the inner border of the annulus

ovalis, and the inferior with the corresponding part of the

2 u 2
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orifice of the vena cava inferior. Between this valve (its left

side) and the ventricular opening is situated the orifice of the

coronary vein, protected by a valve. Several minute fora-

mina may also be observed in different parts of the auricle,

resembling the orifices of small veins, and called foramina

Thebesii. Placed obliquely between the appendix and the

inferior cava, we observe the auriculo-ventricular opening, of

an elliptic form, and about an inch in diameter ; round its

circumference is attached the base of the tricuspid valve, the

rest of which lies in the cavity of the ventricle.

757. The right ventricle (ventriculus pulmonalis) extends

from the base of the right auricle to the apex of the heart.

Its form is somewhat triangular: to see its interior it will be

found convenient to make an angular or V-shaped flap, by

dissecting up its anterior wall. When this is done, we observe

that the interior surface presents a number of rounded fleshy

fasciculi, which are called columnar earner, and are divisible

into three orders. The first, adherent by both extremities,

are free in the rest of their extent; others are but slightly

prominent, being attached by their extremities, and also by
the greater part of their circumference ; the third set form

three or four fasciculi, which are directed from the summit
towards the base of the ventricle, where they are connected

with the borders and apices of the tricuspid valves, through
the medium of several tendinous processes, called chordce ten-

dinea. The base of the ventricle is prolonged upwards ; its

surface becoming at the same time quite smooth, somewhat in

the form of a funnel, where it gives attachment to the pul-

monary artery ; so that the mouth of this vessel is placed

higher up, and to the left of the auricular opening. At its

orifice three membranous folds are placed, called sigmoid
valves. One border of these is attached at the line of union
of the ventricle with the artery, the other is free in the cavity
of the latter, and presents in its middle a small granule, called

nodulus or corpus auranlii. The tricuspid valve is so called
from its being divided into three points or processes, formed
by the lining membrane of the auricle and ventricle. Each
is triangular in its form ; their bases, which are continuous
and undivided from one another, being attached all round the
circumference of the opening, whilst in the rest of their extent
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they lie within the cavity of the ventricle. One of them rests

upon the septum, or corresponds with it; another with the

anterior wall of the cavity ; whilst the third or larger is in-

clined obliquely upwards, and, as it were, interposed between

the auricular and pulmonary apertures. The free margin of

each is a little thickened, and gives attachment to the chordae

tendineae.

758. The left auricle (sinus pulmonalis) is situated at the

posterior part of the base of the heart, where the greater por-

tion of it is concealed by the pulmonary artery and the aorta,

which overlap it, the auricula alone being visible, without

detaching these vessels, or inverting the position of the heart.

When distended, it is of a square form, and into its angles

open the pulmonary veins, those of the left lung being very

close together. From its upper and left extremity projects

the auricula, which is narrower, but longer and more taper-

ing than that of the right side. Its margins are more deeply

dentated, and present some angular inflections or zigzags.

Its point rests on the root of the pulmonary artery. The
interior of the left auricula present musculi pectinati similar

to those in the right, but the general cavity of the auricle is

smooth. A slight depression may be observed in the septum

auricularum, corresponding with the fossa ovalis. In the in-

ferior part of the cavity is situated the auriculo-ventricular

opening, the circumference of which gives attachment to the

mitral valve.

759- The left ventricle (ventriculus aorticus) occupies the

left border of the heart, about one-third of its extent appear-

ing on the anterior surface, the rest being placed posteriorly,

owing to the obliquity of the septum ventriculorum. Its

cavity can be conveniently exposed by making two incisions

through its wall, parallel with the septum, and uniting at an

angle near the apex. When the flap thus formed is drawn

upwards, the great thickness of the walls of the cavity, as

compared with those of the right ventricle, is rendered mani-

fest. The columnae carneae resemble those of the right side,

but are thicker, and directed for the most part from the base

to the apex of the heart. Their intersections are exceedingly

numerous at the summit of the cavity, and along its posterior

wall, but the upper part of the anterior one is comparatively
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smooth. Two fleshy fasciculi of considerable size, commen-

cing by smaller bundles, one from the anterior, the other from

the posterior surface, pass upwards and terminate each in a

blunted extremity, from which numerous chordae tendineae

branch off to be inserted into the edges of the mitral valve.

The auriculo-ventricular opening is guarded by a valve,

similar in structure to that of the right side, but differing

from it in presenting but two pointed processes ; hence it has

been termed the mitral valve (valvula mitralis). The larger

division of it looks towards the aortic opening. To the right

side of and before the large opening just noticed, is situated

a smaller one, which communicates with the aorta, and is

guarded by three valvular folds of the lining membrane,

similar in structure and form to those of the pulmonary

artery, and also called sigmoid or semi-lunar valves. In one

instance I saw four semi-lunar valves, in another there were

but two.

TOO. Structure.—The heart is covered by the serous layer

of the pericardium, which is reflected upon it, and lined in its

interior by a membrane of apparently similar structure, which

not only serves as a coating for its proper substance, but also

forms folds or valves at the auriculo-ventricular openings at

each side, as well as the semi-lunar valves, where it is pro-

longed into the aorta and the pulmonary artery. Between

the investing and the lining membrane is placed the proper

muscular tissue of the organ. The muscular fibres of which

the parietes of the heart are made up, differ not only in their

quantity and number in each of its cavities, but also in their

mode of arrangement. The smoothness of the heart's surface

is obviously owing to the membrane which invests it. Within

the cavities of the ventricles, and in the auricular appendages,

we can readily see how the muscular fibres are disposed and

interlaced, without disturbing the lining membrane ; but to

expose those on the outer surface, the investing membrane
must be taken off. When this is carefully done, it will be

found that the fibres of the ventricles run obliquely from

above downwards to the left, and backwards, which dispo-

sition of them can be demonstrated even to the apex. M.
Gerdy has shown that the fibres also form curves, whose con-

vexity is turned forwards towards the apex ; for if any given
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fibre commences at the surface, it will be found to dip in so

as to become deeply seated at its termination, and vice versa,

by which means the bend of their curves will be turned as

above stated. Owing to this disposition, the fibres of one

ventricle are not all continued across into the other ; many of

them are seen to turn inwards at the septum, and mix with

its substance. By following the course of these, we can sepa-

rate the septum into two planes ; but the greater part of its

substance appears to belong to the left ventricle. The ex-

ternal stratum of fibres extends over the whole surface of the

ventricles ; within these is another plane (not, however, so

extensive, as it does not reach much more than halfway to

the apex), whose fibres take a different direction, so as to de-

cussate with those of the outer layer ; and, lastly, a third

plane at the inner surface of the ventricles runs longitu-

dinally from below upwards to the base, being continuous

with the columnar carneae ; but towards the apex they run

in every possible direction, rendering the surface minutely

reticulated.

But, it will be asked, have these fibres any common point

of departure— an origin, as it is usually called? They will

be found to commence at the base of each ventricle, deeply in

the groove which separates it from the auricle. The ex-

amination of them is facilitated by filling all the cavities

with plaster of Paris, and immersing the heart in boiling

water for an hour or two; the serous pericardium can then

be easily removed, and the muscular fibres traced deeply into

the groove, where they will be found attached to a white

tendinous, or rather cellulo-fibrous band of fibres. A fasci-

culus of this sort occupies the grooves at the anterior and

posterior aspect, corresponding with the auriculo-ventricular

openings ; but it does not reach round their circumference

;

it seldom extends more than halfway. The two pair of

fasciculi thus disposed are connected with a fibrous structure

placed at the aortic aperture, at each side of which are two

tendinous points, connected by a transverse band passing

round the posterior segment of the aperture. To this band

the fibrous fasciculi in the posterior grooves are attached,

whilst the anterior pair are connected with the tendinous

points. Taken altogether, this structure may be called ap-
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paratus tendinosus cordis. M. Gerdy* names it " tissu al-

bugine cardiaque," and Wolff " textus cartilagineus cordis."

The muscular fibres of the auricles are thin, and in a manner

scattered ; most of those in the sinuses are transverse, but

posteriorly, at the junction of the venas cavae in the right

auricle, some run longitudinally ; and higher up, at the ori-

fice of the superior cava, they become circular, and seem as

if prolonged a little way upon it.

761. During the progress of post-mortem examinations, it

often becomes a question whether the heart of the subject is

of its natural size— its walls of their proper thickness— its

cavities of their normal capacity— or, in other words, does

simple hypertrophy exist, or hypertrophy with dilatation, or

the concentric hypertrophy described by Bertin ?
-f-

Laennec

has stated, \ as the result of his observations, that the heart

in its natural condition is about the same size as the closed

hand of the individual. This cannot be considered a good

standard of comparison, for no part of the body is so liable

to be influenced by accidental circumstances as the hand.

We must then resort to weight and measure to determine the

point. Its weight is about ten ounces, § its length from the

apex to the middle of the auricles averages five inches and

a half, of which four appertain to the ventricles ; the breadth

of the ventricles is three inches at their base, and that of

the auricles three and a half. The thickness of the walls of

the left ventricle is a little more than double that of the right.

Now, the anterior wall of the left ventricle is five or six lines

in thickness at the base, but scarcely three towards the apex.

The thickness of the septum at its middle is about four lines.

The results of measurement made by different persons to

determine the capacity of these cavities are so various, that

nothing positive can be stated upon it.

Vessels and nerves.— The heart receives its blood by the

two coronary arteries; its veins terminate in the rio-ht ami-
cle; its nerves come from the cardiac plexus, and appear very

* MSmoire sur l'Organisation du Cceur.— Journal Comp. du Diet, des Sciences

Medicates.

t Traite des Maladies du Cceur.

X TraitG de l'AuscuHation Mediate, vol. ii.

§ Meckel, vol. ii. p. 252 el seq.
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small as compared with the bulk and quantity of matter of

the organ ; a circumstance which was much insisted on in the

discussion of the long-litigated question—Do the fibres of the

heart possess their susceptibility to impression (irritability)

per se, or do they derive it from the nerves?

762. We may, in concluding these remarks, observe, that

those deviations from the normal condition of the heart which

are congenital, and are ordinarily termed malformations, are

referable to the general law which we indicated when treating

of varieties in the distribution of arteries (sect. 508) ; for in

many instances they are found to be but repetitions of some

of the fixed modes of conformation in inferior animals, most

commonly that of reptiles. The degrees of deviation in dif-

ferent instances are various. In some the organ is altogether

rudimentary, being " a mere expanded vascular trunk. To
these follow the heart, with a very imperfect muscular struc-

ture, containing a single valveless cavity, with a very imper-

fect trace of an auricle; then such hearts as are occasionally

formed with but a single ventricle and auricle, with a cor-

responding vascular trunk ; succeeded by those which, hav-

ing merely a single ventricle, are furnished with an auricle

more or less perfectly divided by a partition into two cavi-

ties, whence the venous and arterial trunks simultaneously

arise, either confounded together or distinctly divided. More

perfect and more common are those formations of the heart

in which, either by the increased capacity of the ventricles,

or by the gradual developement of the partition, merely open

at a single point, the division into two ventricles is effected, of

which sometimes the right, sometimes the left is imperfect.

Lastly, we meet with hearts which depart from the normal

structure merely so far as that the foetal blood-passages re-

main open, the oval hole, or the ductus arteriosus, (one or

both,) remaining unclosed.
11 *

THE LUNGS.

763. The lungs (pulmones) constitute the organ of respi-

ration, and are two in number; they occupy the lateral parts

of the cavity of the thorax, which they completely fill. Each

lung is of a conical figure, and rests upon the diaphragm,

* Otto's Compendium of Pathological Anatomy, translated by J. F. South.
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whilst its summit extends a little above the first rib. The

external surface of the lung, smooth and convex in its general

outline, corresponds with the arch of the ribs ; the internal

is compressed, and rests against the mediastinum, and at

its middle third the bronchi and vessels enter its substance,

forming, by their aggregate, what is called the root of the

lung. The anterior border is thin and sharp, whilst the

posterior is rounded and prominent, being received into the

groove formed between the vertebral column and the ribs.

The base, surrounded by a sharp border, is concave, and

rests on the arch of the diaphragm, whilst the summit is ta-

pering and rounded, where it ascends between the scaleni

muscles. Each lung is divided into lobes by a deep fissure,

whose direction is from above downwards, and from behind

forwards ; the lower lobe of each is thus quadrilateral in its

figure, the upper conical. The perpendicular depth of the

left lung is greater than that of the right, as the corre-

sponding part of the diaphragm does not ascend so high ; its

inner border is also excavated to receive the pericardium and

heart. The left lung has two lobes divided, as has been

above stated ; the right presents three, the third being inter-

mediate in size and situation between the two others. It

appears like an angular piece, detached by a groove from the

anterior and inferior part of the upper lobe.

'764. Each lung is invested by a serous lamella, derived

from the pleura; its interior is lined by a prolongation of

mucous membrane, and the intervening structures form, by
their aggregate, what is called the parenchyma of the organ.

THE PLEURA.

765. There are two membranes named pleura, each beino-

thin, semi-transparent, and so disposed as to form a shut sac,

thus conforming to the general law of serous membranes.
Each membrane will thus be found to line the inner surface

of the thoracic parietes, and to be reflected over the corre-

sponding lung, giving it a smooth investment, the point of
reflection corresponding with the root of the organ. Infe-
riorly, the membrane covers the convex surface of the dia-
phragm, and superiorly forms a small cul-de-sac at the bottom
of the neck, over the summit of the lung. The part of the
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membrane which invests the lung is called pleura pulmonalis

—that which lines the thorax, pleura costa lis; it would be
more correct to say, " pars pulmonalis,'" and " pars costalis.

11

These two membranous sacs, by their apposition along the

middle line, form a partition (mediastinum), which divides

the thorax into its two lateral chambers ; it extends from the

top of the thorax to the diaphragm, and from the spine to

the sternum, with some inclination to the left side (infe-

riorly), owing to the position of the pericardium and heart.

The interval between the two membranes in this situation

gives lodgement, immediately behind the sternum, to the

thymus gland and some cellular tissue; and lower down, to

the pericardium and heart. Along the spine we find, simi-

larly situated with regard to the membranes, the oesophagus,

the vagus nerves, the descending aorta, thoracic duct, vena

azygos, and splanchnic nerves, with some lymphatic glands

and cellular tissue. Now the bronchi and root of the lungs,

by their transverse position, separate the mediastinal interstice

into two parts, of which one is termed, ordinarily, the ante-

rior, and the other the posterior mediastinum.

766. Structure.—The anatomical constituents of each lung-

are :— 1. The bronchus and its ramifications. 2. The pul-

monary artery and pulmonary veins. 3. Bronchial arteries

and veins. 4. Lymphatics. 5. Nerves of the pulmonary

plexus. These are enclosed in a quantity of cellular tissue,

which forms a connecting medium between them.

THE TRACHEA AND BRONCHI.

767. The description of the bronchus considered as a con-

stituent of the lung, includes that of the trachea, or rather

presupposes a knowledge of it.

The Trachea (rgayjia agrrigict,, aspera arteria) is a cylin-

drical tube, which extends from the cricoid cartilage to the

third dorsal vertebra, where its division into the bronchi

takes place. It rests on the oesophagus, which, however, in-

clines somewhat to its left side. It is enclosed between the

great vessels of the neck, and covered partly by the thyroid

gland and its veins, also by the sterno-hyoid and sterno-

thyroid muscles, and crossed by the brachio cephalic artery,

the left brachio-cephalic vein, and the arch of the aorta.
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The bronchi, commencing at the bifurcation of the trachea,

incline laterally towards the lungs ; the right one, larger but

shorter than the other, inclines outwards, almost horizontally,

and enters the lung on a level with the fourth dorsal ver-

tebra ; it is enclosed by the termination of the vena azygos,

which hooks round it, and by the arch formed by the right

pulmonary artery. The left bronchus, less in diameter, but

longer than the right, inclines obliquely downwards and out-

wards to reach the lung. The arch of the aorta hooks round

it, and the left pulmonary artery lies upon its superior and

anterior border. Each bronchus, at its entrance into the

lung, divides into two branches, one being intended for each

lobe. The lower branch of the right lobe also subdivides, or

rather gives off a branch to its middle lobe. Each bronchial

ramification in its course gives off tubes of smaller size ; and

so, by a process of division and subdivision continued through

five or six successive stages of decrease, a series of tubes is

formed, increasing in number as they decrease in size, until,

finally, each becoming capillary, terminates in a minute cul-

de-sac or air vesicle, the aggregate of which constitutes the

proper cellular structure of the lungs.

768. Structure of the trachea.— This tube is composed of

fibro-cartilaginous rings, varying from sixteen to twenty in

number, and of membranes which connect them. The rings

do not extend all round the tube ; they exist at the front and

sides, but are deficient posteriorly. A thin, yet elastic, fibrous

lamella forms the circumference of the tubes, serving to con-

nect the cartilaginous rings, which seem as if developed in its

interior, and also to complete the circuit posteriorly where

these rings are deficient. Interiorly to these is situated the

mucous lining, continuous superiorly with that of the larynx,

and prolonged throughout the whole of the bronchial ramifi-

cations. Where the cartilaginous rings are deficient, the

mucous membrane is supported by some longitudinal fibres,

and beneath it we also find a series of muscular fibres resem-

bling those of the intestinal canal. These are disposed trans-

versely, so as to connect the extremities of the cartilaginous

rings.

The bronchi and their primary ramifications are made up
of the same constituents as the trachea, but the rings are
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found gradually to lose their annular form and to degenerate
into lamellae of irregular shape, placed in different parts of

the circumference of the canal. At the several points of sub-

division, however, they are still somewhat annular, so as to

keep their orifices open. The rings thus gradually disappear,

so that at the ultimate divisions of the bronchi they no longer

exist, nor are they required, for the air which distends the

vesicles is never altogether excluded from them. So far as

the bronchi are cognizable by our senses, they appear to con-

sist of materials analogous to those found in the larger tubes,

but gradually reduced to the greatest degree of tenuity. If

they be injected with quicksilver, the globular form of the

vesicles, and the cylindrical form of the ultimate ramusculi

which terminate in them, are rendered manifest ; and as the

mucous membrane is prolonged into the vesicles forming their

lining, it is a legitimate matter of inference, from the various

facts disclosed by the general anatomy of tissues, that the

fibrous lamellae and muscular structure extend to them also.

In support of this inference it may be urged, that if the lungs

were simply passive, and therefore incapable of contributing

to the expulsion of the air, the subsidence of the thorax upon

them would only press the air out of the parts near their

surface, but could exert little influence over those which are

deeper seated. Besides, if one side of the thorax of a living

animal be opened, the degree in which the lung becomes

diminished is greater than that which is ordinarily produced

by the weight of the atmosphere. This indicates a contrac-

tile, and even an irritable power in the organ.

PULMONARY ARTERY.

769- The pulmonary artery (arteria pulmonalis, vena arte-

riosa) arises from the base of the right ventricle of the heart,

from which it proceeds upwards and a little towards the left

side for the space of about two inches, having a slight inclina-

tion, at the same time, from before backwards ; opposite the

concavity of the aortic arch, it bifurcates into its right and

left branches. It partially conceals the aorta at its origin, and

is connected with it by the serous lamella of the pericardium.

At its point of bifurcation it is also connected to the concavity

of the arch by the ductus arteriosus in fetal life, and sub-
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sequently by the ligamentous remains of that vessel. The

right branch, larger and longer than the left, inclines almost

transversely towards the corresponding lung, which it reaches

after passing behind the ascending aorta and the superior

vena cava: it lies upon the right bronchus, but soon makes a

turn so as to embrace it; after which it separates into three

divisions. The left branch passes in front of the descending

aorta, immediately beneath its arch, and, after reaching the

upper border of the corresponding bronchus, divides into two

branches. The primary and each succeeding division of the

pulmonary arteries correspond with those of the bronchial

tubes, whose course they follow to their final terminations in

the air-vesicles, where they become capillary.

PULMONARY VEINS.

770. The pulmonary veins (venae pulmonales, arteriae veno-

sae), two in number at each side, commence by minute radicles,

which are continuous with the capillary terminations of the

arteries. They are found to converge to the root of the lung

from different parts of its structure, and in their course

increase in size as they diminish in number. The veins of

the right lung pass behind the right auricle and the superior

vena cava ; those of the left have a shorter course to run in

order to reach the left auricle, which is their common desti-

nation ; thus, the pulmonary, or smaller circulation, which

commences at the right ventricle, and ends at the left auricle,

is completed.

771. The bronchial arteries arise from the aorta (sect. 540)

;

on reaching the root of the lungs each divides into small

branches, which follow the divisions of the bronchi until they

become capillary. The veins which return the blood of the

bronchial arteries terminate at the right side in the vena
azygos, at the left in the superior intercostal. Some of them,
also, in their course appear to communicate with branches of
the pulmonary veins. Some anatomists have been led to

conclude, from a consideration of the size of the lungs, that
they could not be dependent on the bronchial arteries alone
for their nutrition. A similar idea seems to have been enter-
tained concerning the nerves by Haller, who says, " neque
multos nec magnos pulmonis nervos esse." But if we com-
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pare not the size, but the quantity of matter of the lungs,

with that of any other organ, even with the liver, we shall

find no reason to question the sufficiency of the bronchial

arteries, or to doubt whether they are as well supplied with

nerves as other parts.

772. The nerves of the lung are derived from the pulmo-

nary plexus (anterior and posterior). The nervus vagus

contributes much the greater share to the formation of the

plexus, assisted by the intercostal nerve. The branches of

both form an inextricable interlacement exterior to the lungs,

but are not found to anastomose within their substance. An
opinion for some time prevailed, that the gangliac nerves

were distributed exclusively to the vessels of the lung, and

those of the nervus vagus to the bronchi. But Reiseissen,*

after a most minute examination of this, and almost every

other question that can be raised concerning the structure of

the lungs, has come to the conclusion, that the branches de-

rived from the nerves belong alike to the vessels as to the

bronchi, and ramify indiscriminately on both.

773. The lymphatics of the lungs are divisible into two

sets ; one being superficial, the other deep-seated. The super-

ficial vessels run beneath the pleura?, and after ramifying, so

as to enclose areolar spaces, terminate in the bronchial glands

at the root of the lung. The deep-set take the course of the

veins ; they enter the bronchial glands, and after having

emerged from them again, they pass along the trachea ; those

of the left side terminating in the thoracic duct, those of the

right in the lymphatic trunk of the corresponding side.

THE THYMUS GLAND.

774. The structure of this organ has been hitherto little

known (thymus, a. dvpoc). The recent researches of Sir Ast-

lcy Cooper* have, however, exhibited every part of it in a

perfectly clear point of view, and have thrown much light on

the purposes which it appears to serve in the economy.

" Perhaps,
11

observes Sir Astley,f " no part of the body is

more difficult of investigation than the thymus gland in the

human subject. Its small size, the delicacy of its texture,

* De Structure Pulmonum.

t The Anatomy of the Thymus Gland, by Sir A. Cooper.
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its soft and pulpy nature, which renders it liable to tear

under the slightest force, and the numerous small lobes which

are combined to form it— all conspire to produce this diffi-

culty, and to render it necessary to call in the aids which in-

jection, hardening, unravelling, and the most careful and re-

peated dissecting, can furnish.
1

'' A leading peculiarity of this

organ is, that its existence is temporary ; it can be distin-

guished as early as the third month of foetal life ; it increases

until birth, but its increase is not equable, being much more

rapid during the seventh month than in the fifth or sixth.

At birth, its weight is about half an ounce ; it increases a

little to the end of the first year, when it begins to decrease

to the time of puberty, and is not only atrophied, but so far

changes, as, " in after-age, to cease to have cavities, becom-

ing a body of very small dimensions."*

The thymus is narrow and elongated, part being lodged in

the thorax (in the mediastinum), close behind the sternum,

and part extended upwards into the neck. Its colour is gray-

ish, or rather ash-colour, with a reddish tinge ; its consistence

very soft ; its surface uneven and distinctly lobulated. It is

not a single organ ; for though it presents two lateral and

nearly symmetrical parts, the only difference between them

being, that the left is often larger than the right ; still, as

these parts " are generally separated from each other as

regards glandular substance, they may properly be called a

right and left thymus gland."-!- Sometimes a third thoracic

lobe exists, which appears to join together those that are

placed laterally, but by careful dissection they admit of being

separated. Each lateral part may be said to present a base,

a summit, two surfaces, and two borders. The base or broad
extremity rests on the upper part of the pericardium, to which

it is connected by cellular tissue ; for at birth it reaches as low
down as opposite the fourth rib. The summit extends as

high as the thyroid gland ; the anterior surface lies behind

the first bone of the sternum and the upper part of the se-

cond, the origins of the sterno-hyoidei and sterno-thyroidei

muscles interposing ; in the neck, the latter muscles cover it.

The posterior surface rests, while in the thorax, on the left

brachio-cephalic vein, on the convexity of the aortic arch,

* Op. cit. p. 19. f P. 26.
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and the origins of the large vessels (a thin layer of cellular

tissue interposing)
; in the neck, it vests upon the front and

sides of the trachea as far up as the thyroid gland. The
inner borders are in apposition one with the other, whilst the

external margins are enclosed within the interval between
the internal mammary vessels and the layers of the mediasti-

num, and higher up between the great cervical vessels.

The thymus is surrounded by a layer of cellular tissue,

which not only connects it with surrounding parts, but binds

together the lateral masses that compose it. When this is

removed, " the substance of the gland is exposed, which is

found to be of the conglomerate kind, being formed of nume-
rous lobes, connected together by a second covering of reti-

cular tissue, uniting the lobes to each other."* Now, the

size of the lobes varies considerably, some being as small as

a pin's head, whilst others are as large as a pea. If a section

of the gland be made, an elongated cavity will be found in

its interior, containing an albuminous fluid, and round this

the lobes are disposed in a peculiar way. In order to under-

stand the relation which subsists between the cavity and the

lobes, and the structure and mode of connection of the latter,

it becomes necessary to unravel one of the lateral masses.

In order to effect this, Sir Astley observes :f "to unravel it

satisfactorily, it is necessary to dissect it, in part, in water,

and then harden it in alcohol, when the dissection may be

minutely pursued."" After this is effected, it will be found

that the lobes are connected by a strong fasciculus— a rope,

in fact, round which they are attached like knots, and that

" these ropes are disposed spirally around a central, or nearly

central cavity." In this position they are retained by the

cellular envelope externally, and the mucous lining of the

cavity internally, as well as by the different vessels. Every

lobe, or rather lobule, contains several small cavities, each of

which resembles a small cul-de-sac, being " a secretory cell

for producing the fluid" above alluded to. The cells of each

lobule open into a small pouch at its base, and this, in its

turn, communicates with the large central cavity of the gland.

" If a pipe be introduced into the gland, and alcohol be in-

jected, and the organ then be immersed in strong spirit, or

* Op. pit. p. 27. tP.28.

2 x
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a solution of alum, a large cavity (that just referred to) will

be filled, which I shall call the reservoir of the thymus."*

The reservoir extends through the thoracic and cervical por-

tions of the gland, being larger in the former. It is lined by

a vascular mucous membrane, which is evidently prolonged

through the pouches into the cells.

775. Vessels and nerves.—The thoracic part receives its

arteries from the internal mammary artery ; the cervical from

the superior thyroid, and sometimes from the inferior thyroid.

The veins run a different course from the arteries, and open,

for the most part, into the vena innominata. The nerves are

very minute ; Haller thought they were derived from the

phrenic ; Sir A. Cooper says that he could not trace any

branch from that nerve going to tke gland; some evidently

pass along it, and even through its cellular envelope, but they

proceed on to the pericardium. He further observes, that a

plexus is formed by brandies from the sympathetic upon the

internal mammary artery, and that filaments from this plexus

pass along upon the thymic artery, which in a manner guides

them to the gland. Besides this, " he has seen a filament

from the junction of the par vagum and sympathetic pass on

the side of the thyroid gland to the thymus."
0 As to absorb-

ents, Sir Astley has succeeded in injecting them only once in

the human subject ; but in the fcetal calf they pass nearly

straight along the posterior surface of the gland, and termi-

nate in the vena innominata. They are sufficiently large to

admit an injecting pipe, and to receive ordinary coarse injec-

tion. The remarks upon them thus conclude :
" These ves-

sels I consider, and shall name, the absorbent ducts of the

gland ; they are the carriers of the fluid from the thymus into

the veins, at the lower part of the neck."
1

''

-f-

Not content with stating the result of his researches, the

distinguished author details his methods of conducting them,

obviously to abridge the labour of those who are not as well

versed as himself (and few are) in anatomical pursuits.

NERVOUS SYSTEM.

776. The different parts of this complex apparatus (see

Nervous System, General Anatomy of, p. 90, et seq ) we shall

* Op. cit. p. 29. f P. 15.
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describe in the following order, (having first treated of the

membranes which invest them): — 1. The spinal cord; 2.

The brain ; 3. The cerebral nerves, properly so called, viz.

olfactory, optic, auditory ; 4. The single-rooted motor nerves,

viz. the third, sixth, ninth, and fourth ; 5. The respiratory

set of nerves, facial (portio dnra), glosso-pharyngeal, nervus

vagus, and accessorius ; 6. The spinal nerves with two roots

;

and, 7. The sympathetic nervous system.

Membranes of the Brain and Spinal Curd.

The brain and the spinal cord are invested by three mem-
branous lamellae, namely, the dura mater, the arachnoid

membrane, and the pia mater.

DURA MATER.

777. The dura mater ((AWiyZ (rxfolg*l), which is the most

external of the three, is thick, firm, and resisting, and belongs

to the class of fibrous, or rather fibro-serous membranes, as it

is in reality a compound structure ; the outer lamella being

fibrous, the inner serous and derived from the arachnoid

membrane. It is in close apposition with the cranium, which

it lines, at the same time that it invests the brain, and sends

inwards processes, which are interposed between its different

parts, serving to sustain them. It is, moreover, prolonged in

a tubular form through the spinal canal, but is separated

from the bones by a lamella of adipose tissue and the great

spinal veins. It adheres closely to the arch of the skull, par-

ticularly along the sutures, but at its base the points of con-

nexion are multiplied by its passing over the inequalities of

the surface, and still more so by sending tubular prolonga-

tions through the different foramina, serving to enclose and

protect the nerves which they transmit. Along the spinal

column similar prolongations pass out with the nerves through

the inter-vertebral foramina : these constitute its chief con-

nexion with the bones. But towards the lower part of the

sacral canal it is fixed by some irregular fibrous bands.

The processes formed by the dura mater are the follow-

ing :
—

778. The fa/x cerebri is lodged in the longitudinal fissure

between the hemispheres of the brain, forming a partition

2x2
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between them. It is narrow before, broad behind, and pre-

sents a curved border inferior^ so that in shape it resembles

a sickle : hence its name. It extends from the crista galli of

the ethmoid bone, which is inserted between its lamellae, to

the internal occipital protuberance, on a level with which it

branches out at each side, becoming blended with the ten-

torium cerebelli. It seems as if formed in the following

manner :—The fibres of the dura mater, on approaching the

sagittal suture from each side, divide into two lamellae, one of

which is continued uninterruptedly across, thereby maintain-

ing the continuity of the membrane, but the other dips down,

converging to that of the opposite side, by which means they

enclose between them an angular interval, viz. the longitu-

dinal sinus. After their union they continue to descend to

the margin of the falx, where they separate, and unite again,

so as to form the inferior longitudinal sinus. A section of the

upper sinus is found to be triangular, of the lower circular.

On the surface of the dura mater, in the sinus, or upon the

cerebral hemispheres, small albuminous masses occasionally

exist, called glandulae Pacchioni, apparently resulting from

morbid action.

779. The tentorium cerebelli spreads out from the base of

the falx, and serves to support the posterior lobes of the

brain : one border of it is attached all around to the lateral

grooves on the occipital bone, and to the margin of the pars

petrosa; the other, concave and free, encloses an oval interval,

which transmits the crura cerebri, processus ad testes, and
basilar artery.

The falx cerebelli is a narrow fold placed between the

lobes of the cerebellum, extending vertically from the under
surface of the tentorium to the foramen magnum ; its base
lodges the occipital sinuses. (The sinuses are described sect.

036.)

PIA MATER.

780. The pia mater {{Lr\viyi \i%rri) in its anatomical cha-
racters differs considerably from the other membranes. It is

made up of a thin lamella of cellular tissue, permeated by
a multitude of minute capillary arteries, which ramify in it

previously to their entrance into the cerebral substance. It
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invests the medulla spinalis, as well as the brain, and dips

into the sulci between the convolutions of the latter : we also

find it enclosed within the ventricles, where it is named
" plexus choroides" {%ogK)V, zihog). Its inner surface is in

close contact with the cerebral substance ; the external is in

apposition with the arachnoid membrane on the surface of

the convolutions, but loses all connexion with it after passing

into the sulci.

Plexus choroides.— In the fissure observable at the base

of the brain, between the inner margin of its middle lobe and

the crus cerebri, the pia mater, which invests the external

surface, is continuous with that process of it (plexus cho-

roides) which is found in the ventricles ; so that when we

trace it, we find it, as it were, entering at the inferior cornu

of the ventricle, where it corresponds at first with the inter-

stice between the corpus fimbriatum and the crus cerebri,

and afterwards lies along the floor of the ventricle, in which

it ascends upon the thalamus nervi optici, and unites at the

foramen or fissure of Monro with the plexus of the other

side. At its entrance into the ventricle the plexus is drawn

together so as to resemble a small vascular bundle, and be-

comes invested by the arachnoid membrane, which, by its

reflection from the sides of the ventricles to the plexus,

maintains the integrity of the cavity.

781. Where the pia mater is prolonged on the medulla

oblongata, it forms a small plexus, which enters into the

fourth ventricle, and becomes also invested by a duplicature

of the arachnoid. As the membrane descends into the spinal

canal it becomes firm, resistent, and much paler in colour.

Its inner surface is in close contact with the cord, the exterior

is but slightly connected with the arachnoid ; but the nerves,

at the different points at which they pass outwards, derive

from it their immediate investment, or neurilema. The dif-

ference of character here pointed out between the spinal and

cerebral parts of the pia mater, appears to MM. Jules and

Hippolite Cloquet sufficient to induce them to consider it as

a distinct structure. But it would be difficult to show where

the continuity of the membrane is interrupted; and as to any

difference of character and consistence that may appear, they

are merely such as may be supposed to arise from the dif-
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ferent circumstances in which the membrane is placed. In

the spine it is exposed, at least in some degree, to the in-

fluence of motion and pressure, which necessarily produce the

same effect on it as on cellular textures elsewhere ; that is to

say, they render it thick and lamellar. Again, in the skull it

is in contact with gray substance, in the spine with white ;
so

that we can readily account for the difference of the vascu-

larity in the membrane, by recurring to the relative vascula-

rity of the structures with which it is in contact.

ARACHNOID MEMBRANE.

782. The serous investment of the brain and spinal cord is

called the arachnoid membrane, from its tenuity (uzuyvri, a

spider's web; si^og). It is smooth and transparent, and, like

all the other membranes to which it belongs, forms a shut

sac : one part of it invests the cord and the brain, passing

over its surface without dipping into the convolutions ; the

other lines the dura mater and its different processes, with

which it is inseparably connected. Moreover, as the nerves

and vessels pass across the intervals between their points of

attachment to the cerebral substance, and those by which

they escape from the cavity of the cranium, they are enclosed

in tubular prolongations of the arachnoid membrane, which

are continuous by one extremity with the portion investing

the brain and the cord, and by the other with that which

lines the dura mater. By this arrangement the continuity of

the membrane is maintained, at the same time that the aper-

tures of transmission are closed. The arachnoid membrane

is prolonged into the ventricles, lining them in their entire

extent, and forming within them a remarkable duplicative

(velum inierpositum). By these means its arrangement is

rendered as complex as that of the peritonaeum ; and were

we, with the same view, and on the same principle, to " trace

its reflections,
1-1

they would be found as follow :

—

We shall suppose, in the first place, a vertical section of the

skull and the spine to be made, so as to lay open their cavities.

Commencing then at the vertex, we trace the membrane along the

upper and under surface of the anterior lobe of the brain, and
thence downwards upon the cms cerebri and pons. We then
follow it on the anterior surface of the medulla spinalis down to
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the extremity of the Cauda equina, where it is reflected upon the

different nerves which guide it to the contiguous surface of the

dura mater, with which it becomes in a manner identified, forming

a lining for it as far as the foramen magnum. From the foramen

the membrane continues its adhesion to the dura mater, forwards

upon the base of the skull, then up along its roof, and thence

backwards to the occipital protuberance. At the latter point it

is reflected over the tentorium, coating both its surfaces, and is

thence prolonged down through the foramen magnum, still bearing

the same relation to the fibrous membrane, as far as the extremity

of the canal. At this point it is reflected forwards upon the

medulla, which it invests in its entire extent. From the medulla

oblongata it is, as it were, guided by the corpora restiformia to the

cerebellum, and having invested both its surfaces, reaches the

processus ad testes, on which it is continued to the under surface

of the cerebral hemisphere, and is thence prolonged to the vertex,

that is to say, to the point from which we set out.

W hen the continuity of surface is thus shown at each side, the

lateral parts of the membrane will be found continuous, by tracing

them over the flat surfaces of the hemispheres, and down to the

corpus callosum ; so that if a transverse section were made of the

cerebral hemispheres, the part of the membrane which is reflected

from their flat surfaces over the corpus callosum will represent

a cul-de-sac.

But it will be asked, how and where can the external or

investing part be shown to be continuous with that which lines

the ventricles ? The fact can be demonstrated as follows :—If

we trace the membrane along the posterior border of the corpus

callosum, it will be found to turn beneath it, and to enter the

ventricle through the fissure of Bichat. Again, the part of it which

lies on the tubercula quadrigemina is also prolonged into the

ventricles, lying, like the preceding, close on the cerebral sub-

stance, and constituting an investment for it. If the falx and ten-

torium have been left undisturbed, a tubular process of arachnoid

membrane will be observed (by drawing aside the posterior cere-

bral lobes) passing out of the fissure, and directed backwards to

the point at which the border of the falx joins with that of the

tentorium. This process is prolonged from the velum interpositum,

and encloses the vena) Galeni, which are two small veins that

return the blood from the plexus choroides, and pass from before

backwards, enclosed within the velum, to terminate in the straight

sinus. We have then within the ventricles to examine a prolon-
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gation of the membrane which lines their surface, and another,

which is in a manner free and unattached (velum interposition),

each being continuous with the other, and both with the more

extended serous surface already examined. That the membrane

lines the roof of the ventricles, may be proved by cautiously

dividing the fibres of the corpus callosum, and pushing them aside.

A thin membranous lamella will be thus exposed, which, though

diaphanous, is sufficiently firm to confine air or fluid passed into

the ventricle. There are then two entering layers, one along the

roof, the other on the floor of the ventricle, and a returning or

tubular process continued back from these, and terminating as

above stated. Their arrangement appears to be as follows :— the

arachnoid membrane, after investing the surface of the corpus

callosum as far as its posterior border, turns beneath it, passing

through the foramen of Bichat. After lining the under surface of

the fornix, it is reflected over its borders to the septum lucidum,

upon which it is prolonged to the roof of the ventricles, and so to

their ou er margins. In this way it may be traced into the poste-

rior and descending cornua as far as the points at which the plexus

choroides of each side enters, on the upper surface of which it is

reflected, to form the commencement of the velum interpositum.

Now the part of the membrane that covers the tubercula quadri-

gemina, on reaching the interior of the ventricle, sends in the

middle line a process into the third ventricle, which is prolonged

in the form of a cul-de-sac downwards into the fourth ventricle,

lining its walls and closing its cavity inferiorly. On each side the

membrane extends along the floor of the ventricles to their outer

margins, where it is continuous with the part already traced to

these points. It is similarly disposed of in the floor of the poste-

rior and descending cornua ; and on reaching the fissures which

admit the plexus choroides at each side, it is reflected on the

under surface of the latter, the part that lined the roof having

been reflected on their upper surface ; so that they are enclosed

between two lamellae of the serous membrane, in their entire

extent, from the lateral fissures to the foramen Monroi. These

lamellae, from being stretched from side to side, between the

fornix and the third ventricle, constitute what is called velum

interpositum: posteriorly, the velum is narrowed to a funnel-

shaped process, which makes its exit through the fissure of Bichat,

and on reaching the point at which the falx spreads into the

tentorium, becomes continuous with the part of the membrane
which lines these processes.
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783. Membrana dentata (ligamentum dentieulatum, vel

serratum).—At each side of the spinal cord, along its whole

length, is placed a shining, thin, but firm membrane, which is

attached to the tube of the dura mater by a series of pointed

processes, from which circumstance its name is derived. It

extends from the border of the foramen magnum, to which

its first dentation is attached, down to the first lumbar ver-

tebra, in all which extent it is interposed between the anterior

and posterior roots of the nerves, one of its surfaces looking

forwards, the other backwards. The external or dentated

border being attached (by so many points as there are den-

tations— about twenty in all) to the dura mater, the place

of their attachment is midway, or very nearly so, between

the foramina for the exit of the nerves. Its inner border,

corresponding in position and direction with the lateral sul-

cus of the spinal cord, rests against the pia mater, which

encloses the cord, and appears to be connected with it by

delicate cellular tissue. Is it a distinct structure ? Adhuc

sub judice lis est.

THE SPINAL CORD.

784. The spinal cord (chorda spinalis, medulla spinalis,

cerebrum oblongatum) is that part of the cerebro- spinal

mass which is enclosed within the spinal canal. The term

" medulla," commonly given to it, cannot with propriety be

retained ; as it obviously bears no similitude to the " mar-

row" of long bones ; and it certainly is not a prolongation of

the brain, which the name cerebrum oblongatum would imply,

for its appearance and developement precede that of the brain.

We must observe, that though, as the name implies, the

greater part of the cord is enclosed within the canal, still a

portion of it is prolonged into the skull, and rests on the

basilar process of the occipital bone. On this is founded its

division into chorda spinalis and chorda oblongata (medulla

oblongata.)

Spinal cord, dissection of.—In order to expose the cord, pre-

viously to examining its structure it is necessary to saw through

the broad part of the occipital bone down to the foramen magnum,

and then to cut through the arches of the vertebrae at each side,

along the whole of the column, with a knife, or chisel and mallet,
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as it is both tedious and troublesome to saw them. The arches

being removed, the dura mater may be laid open in its entire

length, and the description of the contained parts referred to.

Slit open the tube formed by the dura mater, reflect the borders

of it to each side, observe the roots of the nerves, the filaments

which collect to compose them, and carefully note the ligamen-

tum dentatum — its relations to the nerves and to the other

membranes.

In the adult human subject, the cord extends from the

lower border of the pons Varolii as far as the first or second

lumbar vertebra. In the early periods of foetal life it extends

throughout the whole length of the spinal canal, conforming

in this particular with the permanent condition of it in lower

animals, in which it reaches even to the caudal prolongation

of the column. As the process of growth and developement

goes on, the relation of the cord to its osseous canal varies,

so that ultimately it reaches only to the point above stated.

Keuffel, however, saw it in one case end opposite the eleventh

dorsal vertebra, and in another to reach as far as the third

lumbar. Its form, considered in its general outline, is cylin-

drical ; but its transverse diameter is somewhat greater than

the antero-posterior, which gives it a flattened appearance in

the former direction. The size of the cord is not the same
from one extremity to the other ; neither does it increase or

diminish uniformly. Three distinct swellings are observable

in different parts of its extent. Superiorly it is enlarged where
it is in apposition with the margin of the pons Varolii, but
gradually diminishes as it approaches the foramen magnum.
The second swelling corresponds with the interval between
the third and sixth cervical vertebras ; the third with that

between the tenth dorsal and the first lumbar. Its inferior

termination is subject to considerable variety in different

cases. It usually becomes fusiform, and terminates in a

point a few lines below the lumbar swelling : in other in-

stances it ends in a small bulb, slightly constricted at its

centre ; but any varieties of conformation presented by this

portion deserve little attention, as none of the nerves arise
from it.

785. When detached from its connexions, the cord is

found to be divided into two lateral halves, by grooves
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(sulci) extending along its whole length, one situated on the

anterior, the other on the posterior aspect. The white sub-

stance which encircles these two lateral parts or fasces dips

into the sulci ; but it is somewhat remarkable, that, in the

anterior one, the fibres are observed to pass from side to side,

and intermix along the median line ; in the posterior one they

all pursue the longitudinal direction. At each side of these

grooves, two others (Jissura laterales) may be observed run-

ning parallel with them, being, however, but faintly marked.

These indicate the lines in which the anterior and posterior

roots of the spinal nerves are attached to the cord ; and,

finally, along the lateral aspect of the cord, a slightly de-

pressed line may be traced down as a continuation of that

which separates the corpus restiforme from the olivare, gra-

dually, however, becoming more faint, and ceasing to be

perceptible about the upper part of the dorsal region.

786. Spinal nerves.—The spinal cord gives attachment to

thirty-one pairs of nerves, which are regular, symmetrical,

and double-rooted. One of the roots of each nerve arises

from the anterior, the other from the posterior aspect of the

cord. The fibres which form the latter pass outwards, con-

verging towards one another, and in the tubular investment

of dura mater, which encloses them, form a ganglion. The

fibres of the anterior root pass to the same point, and having

united, join with the preceding, immediately external to the

ganglion. The trunk thus formed is a compound nerve in

structure and in function, sensation being transmitted, accord-

ing to the researches of Sir C. Bell, by the posterior root, and

the power of motion by the anterior. There are eight cervical

pairs of nerves, the upper four of which form a plexus at the

side of the neck (cervical plexus) ; the lower four, with the

first dorsal, constitute the brachial plexus : the dorsal nerves

are twelve in number; eleven of them correspond with the

intercostal spaces. There are five pairs of lumbar nerves,

and six sacral, which form each a plexus (lumbar and sacral

plexus), but which are joined in such a way as to form one

elongated interlacement (lumbo-sacral), from which issue the

nerves of the lower extremity.
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MEDULLA OBLONGATA.

787. The cranial portion of the cord {chorda oblongata,

medulla oblongata) is broad and thick superiorly near the

pons Varolii, but tapers gradually towards the occipital fora-

men. Its anterior aspect is rounded, the posterior is some-

what flattened, and each presents a continuation of the median

sulcus (anterior and posterior), by which it is divided into two

symmetrical parts. The lateral depressions, which correspond

with the points of origin of the spinal nerves, are also conti-

nued upwards into the medulla oblongata. But though in-

feriorly the divisions established by these lines are so slightly

marked as to have escaped notice, until Chaussier directed

his attention to the subject, yet in the superior part {medulla

oblongata) they are so well defined as to have been deemed

deserving of particular names. The anterior and posterior

pair have been called the anterior and posterior pyramids ;

the middle, from their shape, the corpora olivaria. These,

according to Gall, are made up of the primitive or formative

fibres of the cerebrum and cerebellum ; for if thev be traced

upwards, the anterior pyramids and the corpora olivaria will

be found continuous with the fibres which are expanded

into the cerebral hemispheres, whilst the posterior pyramids
(usually called, since Ridley's time, corpora restiformia) are

evolved into the lobes of the cerebellum. Besides these parts,

which have been noticed by all anatomists, Sir C. Bell has

described another, which is situated between the corpus olivare

and restiforme. This consists of a narrow line of white matter,

which may be traced along the medulla oblongata, and from
thence downwards between the anterior and posterior roots of

the spinal nerves. It is but slightly marked in the lower part

of its extent, but becomes more perceptible opposite the corpus
olivare ; after which it narrows, and ceases altogether at the

margin of the pons, " not being continued upwards into the

cerebral mass." This may be termed tractus respiratorius,

as it gives origin to the class of respiratory nerves as esta-

blished by Sir C. Bell.

Structure.—A transverse section of the medulla shows it to
consist of a thin lamella of white matter, enclosing the gray
or cineritious substance. The latter is disposed in a very
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peculiar way ; it presents two lateral portions, each of a

crescentic form, their concavities looking outwards ; the con-

vex sides of each are turned towards the middle line, and

are connected by a short transverse fasciculus of gray matter.

The anterior cornua of the lateral masses are rather thick and

rounded ; the posterior extend as far as the corresponding

collateral sulci.

The anterior pyramids (corpora pyramidalia) are close

together, being separated only by the anterior sulcus, and

extend, enclosed between the corpora olivaria, from the margin

of the pons Varolii to the foramen magnum. Some of the

fibres of each pyramid which are close to the sulcus pass

across it obliquely, and so a decussation is produced between

them. The rest continue their course uninterruptedly, so that

only a part of the pyramids change place, or decussate.

The olivary bodies (corpora olivaria) when stripped of their

medullary lamella, are found to consist each of an oblong

mass of gray matter, surrounded by a fringed or scalloped

border, and attached towards the middle line by a slight

petiole. Owing to this arrangement, it presents, when divided

by a transverse section, an arborescent appearance.

The posterior pyramids (corpora restiformia, pyramides

posterieures, Gall) correspond with the posterior and lateral

parts of the medulla ; they diverge as they ascend towards

the lobes of the cerebellum. The posterior aspect of the

medulla oblongata is slightly concave, and divided into two

lateral parts by the median sulcus, to which two oblique

lines converge, giving it an indented appearance. This has

been termed calamus scriptorius. One or two elongated

cords are also observable on this surface, which have not as

yet received names, " but whose offices may one day be dis-

covered." #

THE BRAIN.

788. The part of the central mass of the nervous system

which is lodged within the skull, has been called from this

circumstance " encephalum." It presents, even on a super-

ficial inspection, a division into parts, which differ in position,

size, and form, as well as in the arrangement of their com-

ponents ; these have been named cerebrum, cerebellum (or

* Sir C Bell's Exposition of the Nervous System, p. 21.
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great, and little brain), cerebral protuberance, anil lastly, the

connecting link between these and the spinal part, viz. the

medulla oblongata.

Dissection of the Brain.—When proceeding to open the skull

(the muscles having been previously dissected), it will be found

convenient to saw through the external table of the bones all

round, from the superciliary ridge to the occipital protuberance.

When this has been done, the inner table may be broken through

by employing a small mallet and chisel, or a strong knife made for

the purpose. After the roof of the skull is removed, the chin

should be supported on a block, and the dissection proceeded with.

An incision may be made along the middle line, so as to lay open

the longitudinal sinus, after which the dura mater may be divided

by a horizontal incision carried along the whole length of one of

the hemispheres, on a level with the section made in the bone.

This portion of the membrane may then be drawn to the opposite

side, which will expose the surface of the brain, the falx cerebri, the

fissure between the hemispheres, &c. All the parts here named

should be examined attentively, the descriptions given of them in

the different sections being at the same time read.

In the next place, let the hemisphere which is uncovered be

drawn aside so as to expose the corpus callosum ; after which its

substance may be cut through, by passing down a scalpel to a

level with the corpus callosum, and then directing its edge out-

wards and upwards somewhat, so as to avoid entering the ventricle.

To open the Ventricle.—The lateral ventricle may be opened by
making an incision through the corpus callosum parallel with its

raphe, and everting the external portion of it. The parts within

the body and anterior and posterior cornua of the ventricle being

examined, the descriptions given of their form, size, and position

being read, the descending cornu should in the next place be
traced by following the plexus choroides downwards into it ; after

Avhich it can be fully exposed by making an incision through the

substance of the optic thalamus down to the cornu, so as to re-

move the external two-thirds of it. If the cornu ammonis be
drawn outwards, the point at which the plexus enters will dis-

tinctly appear, and also the change presented by the pia mater
where it enters the ventricle. The greater part of the substance
of the hemisphere may now be removed, and the tentorium cere-
belli at the same time detached from the pars petrosa, and re-

flected backwards. This will expose the greater number of the
cerebral nerves, and give a side-view of their course and relations
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within the cranium. Those within the cavernous sinus may be

brought into view by following the third, fifth, and sixth through

the foramina in the dura mater, and everting it as it is cut up.

The brain {cerebrum) forms the largest portion of the

central mass of the nervous system, and occupies the prin-

cipal part of the cranial cavity. It extends from the frontal

bone to the occipital fossae, resting on the orbital processes of

the former, on the tentorium cerebelli posteriorly, and in the

centre descends into the middle fossa?, at the base of the skull.

Its superior surface is convex and arched, corresponding with

the vault of the cranium, beneath which it is placed, and pre-

sents along the middle line a deep fissure, running from be-

fore backwards, by which it is divided into two equal parts

{hemispheres). The surface of the brain is rendered unequal

by several depressions and elevations marked upon it. The
elevations are called convolutions (gyri), and are situated

between the depressions (sulci). The course of the convolu-

tions is winding and tortuous, as the name implies, and their

size presents many varieties in different places. It should be

observed, that the anterior extremity of the brain, which cor-

responds with the frontal bone, is narrower than the posterior,

which is in apposition with the occipital bone.

789. Hemispheres.— The external surface of each hemi-

sphere is convex in its general outline ; the internal is flat

and compressed, as it rests against its fellow of the opposite

side, the falx major being interposed between them. The

inferior surface presents several depressions and inequalities,

corresponding with those of the base of the skull.

Lobes.— On the inferior surface of each hemisphere is ob-

served its division into three lobes. The anterior lobe rests

on the orbital process of the frontal bone and the smaller wing

of the sphenoid bone; the posterior is supported by the ten-

torium cerebelli; and the middle is received into the central

fossa, at the base of the skull. The anterior is separated from

the middle lobe by a deep fissure {Jissura Sylvii) ; but there

is no precise line of demarcation between the latter and the

posterior.

790. The Brain— its external surface.— The relation of

size, form, and situation of the different objects seen on the

external surface of the brain, should be carefully noted, as
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allusions are constantly being- made to them during the de-

scription of the parts deeply seated, and also when tracing

the progress of its developement in the human subject, or in

the animal series, and particularly when, after the manner of

Gall and Spurzheim, we follow the course of the nervous

fibres through the successive steps of their expansion, as the

phrase is, from the medulla upwards into the cerebral hemi-

spheres. Nothing of consequence remains to be noticed on

the superior and external surface, in addition to what has been

already stated.

To examine the origins of the nerves and the parts at the base of

the brain, it must be detached from its situation and inverted ; but

it is not necessary to repeat what has been already stated in our

description of the exterior of the brain : note first the parts which

lie along the median line, beginning with the anterior sulcus, and

proceeding with them from before backwards. Note their size and

relations, compare them with the descriptions. Then take the

objects which are placed more externally. Observe the relative

position, form, direction, and size of the different nerves. You
will at once recognise the olfactory running forwards, in a manner

embedded in a groove in the anterior lobe, about a finger's breadth

outside the median sulcus. In the interval between these, at their

roots, you recognise the commissure of the optic nerves, behind

which is the tuber cinereum and the infundibulum ; behind the

tuber are the corpora albicantia, and then a small depressed trian-

gular space the locus perforatus, on each side of which is the

crus cerebri. Attached to the crus, towards its inner side, is the

third nerve, and upon its outer side rests the inner convolution of

the middle lobe ; evert the latter, and you see the fissure through

which the pia mater enters the inferior cornu of the lateral ven-

tricle. Whilst doing this, you recognise the optic nerve, rather

soft and flat, resting on the crus cerebri, and curving forwards to

its commissure.

Now, returning again to the middle line, you find behind the

crura, and as if overlapping them at their commencement, the

broad white lamella—pons Varolii ; trace its fibres outwards, and
you observe them to be continuous with the crus cerebelli at each
side, which is concealed by some minor lobules. And here, at the
junction of the pons with the crus, you see the fifth nerve. At the
posterior border of the pons is the medulla oblongata, presenting
the two pyramids close together, one at each side of the middle
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line; external to these arc the olivary hodies, and still farther out

the restiform. At the junction of the pyramid with the pons is

the sixth nerve. Along the groove, between the pyramid and the

olivare, are several delicate filaments, forming the origin of the ninth

or lingual nerve. A little farther out you see a small nerve running

parallel with the medulla, as it were, coming up from the foramen

magnum— this is the nervus accessorius. Now look at the groove

between the olivary and restiform bodies, and you will find in the

first place, high up and close to the pons, the portio dura, a round-

ed small cord; immediately beneath it a very small nerve— the

glosso-phaiyngeal, to which succeeds a flat fasciculus, the nervus

vagus. Evert the medulla a little, or draw it forwards—you see

the calamus scriptorius— a groove and fissure like the point of a

writing-pen ;
higher up, a few oblique lines faintly traced upon

the surface, and then the portio mollis, or auditory nerve. Finally,

draw the lobes of the cerebellum forward so as to invert it, you

see a white lamella in front of it— the valve of Vieussens, and the

fourth nerve attached to it.

791. The Brain— its base or inferior surface.—When we
turn to the inferior surface, we observe that it presents in the

middle line, and in front, a fissure, being the continuation of

the longitudinal one, which establishes the separation between

the hemispheres. It lodges the anterior extremity of the

falx cerebri, its depth being limited by the corpus callosum,

which passes across from one hemisphere to the other. The
inferior surface of each anterior lobe, as it corresponds with

the orbital plate on which it rests, is slightly concave.

Sulcus olfactorius.—A few lines external to the longitudi-

nal fissure, and parallel with it, is a groove, resembling one

of the sulci, which lodges the olfactory nerve, and at its pos-

terior extremity is a rounded papilla, from which one root of

that nerve is derived.

Fissure of Sylvius.— Posterior to the groove just noticed

is the fissure (fissura Sylvii) which marks the separation be-

tween the anterior and middle lobes, and lodges the middle

artery of the brain. It inclines from within outwards and

upwards, and gradually terminates amongst the convolutions

on the exterior of the hemisphere, its direction corresponding

with that of the small wing of the sphenoid bone. At its in-

ternal termination it forms a right angle with another fissure,

2 Y
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which extends from before backwards, and which is bounded

externally by the middle lobe, internally by the cms cerebri

and tractus opticus, and deserves notice because it transmits

the pia mater from the external surface into the lateral ven-

tricle.

The angular part of the anterior lobe, which is included

between the internal termination of the fissure of Sylvius,

the longitudinal fissure, and the commissure of the optic

nerves, has been named by Vicq-d'Azyr substantia perforata

antica, and by Reil lamina cribrosa, because it presents seve-

ral foramina for the transmission of vessels. It deserves at-

tention, inasmuch as the white lines seen at its inner border

are continuous with those of the corpus callosum.

792. Optic commissure.— Between the fissurae Sylvii, and

corresponding with the interval between their internal termi-

nations, is situated the commissure of the optic nerves. It is

flat and quadrilateral in its form : one surface looks upwards

to the brain, and is connected with the anterior termination

of the corpus callosum, which passes upon it in the form of a

thin semi-transparent lamella ; the other surface rests upon

the depressed part of the sphenoid bone, which lies before

the pituitary fossa ; the lateral and anterior margins are free,

but the posterior one is intimately connected with a delicate

stratum of gray matter, which is inserted between the nerves

as they converge to their commissure.

793. Tuber cinereum.—The piece of gray matter just re-

ferred to is called by Soemmering tuber cinereum : it extends

from the posterior margin of the optic commissure to the

corpora albicantia, gradually becoming a little thicker and
firmer ; for in front it is so thin as to be torn by the slightest

touch. Its superior surface forms part of the floor of the

third ventricle ; the inferior one is slightly convex, and gives

attachment by its centre to a funnel-shaped process, called

infundibulum (tige pituitaire). This is a thin elongated pro-

cess of reddish gray matter, inclined obliquely downwards
and forwards from the tuber cinereum to the pituitary gland

:

its extremities are slightly expanded, and its centre constrict-

ed, which gives it an hour-glass shape.

794. Pituitary gland or body.—The pituitary gland ap-
pears to have received its name from its being supposed, in
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the infancy of anatomy, to communicate with the nose, and
to secrete the viscid mucus (pituita) of that cavity ; it is

lodged in the excavation in the upper surface of the body of

the sphenoid bone, and is unequally divided into two portions

or lobes : the anterior, which is larger and more firm than

the other, is convex in front, and concave behind, so as to

receive the other, whose border is round and convex. The
situation of the pituitary gland is peculiar : it is interposed

between the two lamella? of the fibro-serous membrane. The
dura mater will be found to line the surface of the bone on

which the gland rests; but the arachnoid membrane, after

having formed a funnel-shaped process round the infundi-

bulum, is reflected off from it at its lower extremity, and

stretched across the upper surface of the gland until it

reaches the clinoid processes, where it becomes continuous

with the inner lamella of the fibro-serous membrane. When
cut into thin slices, it appears to consist of two substances,

one being reddish gray, the other white.

795. Mammillary bodies.— Immediately behind the tuber

cinereum are placed two small bodies, called corpora mam-
millaria (albicantia, pisiformia). Their size is about that of a

pea, but they are not quite round, being slightly compressed

on three sides. Placed in apposition with one another, they

are connected by a delicate process of gray matter, of which

substance the greater part of their mass consists ; they are,

however, invested by a lamella of white matter, derived from

the anterior pillars of the fornix, of which they may be

regarded as the termination.

Behind the mammillary bodies is situated a thin lamella

of white substance, which is pierced by a number of foramina,

for the transmission of vessels, and called locus perforatus,

and sometimes pons Tarini. Its shape is triangular, the sides

being formed by the crura cerebri, the base by the mammil-

lary bodies, the apex being at the border of the pons Varolii
;

it forms part of the floor of the third ventricle.

796. The crura cerebri are two thick rounded bodies, about

three-fourths of an inch long, and situated towards the centre

of the base of the brain, from which they project rather pro-

minently. They are extended from the pons Varolii forwards

and upwards to the under surface of the hemispheres, into

2 y 2
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which they seem as if inserted. They are nearly in contact

behind, but diverge as they pass forwards, so as to leave an

interval, which is occupied by the locus perforatus. The

external surface of the crura consists of white matter, which

is about two lines thick, and presents a distinctly fibrous

character ; within this is enclosed a quantity of gray sub-

stance, so dark as to have received the name of locus niger.

The arrangement of these structures can be readily seen by

making a transverse section of the crus : the dark part is

found to be convex inferiorly, and concave above, so that the

section of it presents a lunated form. The optic nerves rest

upon the external surface of the crura as they pass forwards

to their commissure.

797- The great Commissure— corpus callosum.— All the

parts of the brain hitherto noticed can be examined without

any division of its texture, as they are placed superficially ;

but several are enclosed within its interior, which cannot be

seen without dissection. Between the hemispheres, and ex-

tending transversely from one to the other, is placed the corpus

callosum (mesolobe, commissura magna cerebri) ; its form is

that of a broad layer of white fibres placed horizontally, but

nearer to the anterior than to the posterior margin of the

brain. Its extent from before backwards is about three inches,

but its breadth from side to side cannot be assigned, as it

becomes blended with the substance of the hemispheres. Its

superior surface is convex in its general outline, and con-

cealed by the hemispheres, which overlap it. When these

are removed, a superficial linear impression will be perceived

exactly in the middle line, and at each side of it a slight lon-

gitudinal elevation. To this the term raphe, or suture, is

applied, as it indicates the point at which the union of the

hemispheres takes place when their developement is being
completed. The fibres obviously are transverse from without
inwards, for they commence at the circumference of the hemi-
spheres, and terminate by their junction along the raphe.

The inferior surface of the corpus callosum forms the roof of

the lateral ventricles on each side, and towards the middle
line it rests on the fornix, with which it is blended posteriorly :

in front it gives attachment to the septum lucidum. Its an-
terior extremity, which, when viewed externally, presents a
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rounded border, is prolonged downwards and backwards to

the base of the brain, where it forms a thin semi-transparent

lamella. This reflected part is nearly horizontal in its direc-

tion, so that it lies beneath the corpora striata, and above the

commissure of the optic nerves, to which it adheres, but still

passes backwards, and becomes continuous with the tuber

cinereum in the middle line, whilst at each side its margins

arc blended with the substantia perforata. The posterior

border of the corpus callosum is thick and rounded at the

middle line, its thickness being greater (as may be seen when

it is cut through perpendicularly) than that of the anterior

border, owing to its receiving a greater number of converging

fibres from the posterior lobes. A little more externally, the

border of the corpus callosum gives off at each side two fasci-

culi of fibres, which can be traced, one into the posterior,

the other into the descending cornu of the ventricle ; one of

these forms the medullary investment of the hippocampus

minor, the other that of the hippocampus major.

798. Lateral ventricles (ventriculi tricornes).—Beneath the

corpus callosum are situated the lateral ventricles, occupying

the interior of the hemispheres. Their shape is very irregu-

lar, and can scarcely be said to bear a resemblance to any

known figure. Each of them may be considered as divisible

into a body or central portion, and three cornua or diverti-

cula, which pass away in different directions. The central

part lies horizontally : one cornu extends forwards from it

into the anterior lobe, another backwards into the posterior,

and the third downwards into the middle one ; each of these

presents certain peculiarities referable to the parts seen within

them, which deserve notice. In the central part will be ob-

served the corpus striatum, and thalamus nervi optici, and

between them the taenia semicircularis ; also the margin of the

fornix, and part of the plexus choroides. These objects are

for the present merely enumerated ; each of them shall be

noticed separately.

799. Septum inter ventriculos.— Previously to describing

the objects just named, it may be observed that the lateral

ventricles are separated by a partition (septum fucidum),

which extends from the corpus callosum perpendicularly down

to its reflected lamella in front, and to the fornix behind ; it
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is round and broad before, but becomes narrowed to a point

posteriorly. It consists of two thin lamellae of white sub-

stance, between which is a fissure, or interval, called thefifth

ventricle.

800. Fornix.— Beneath the corpus callosum and septum

lucidum is a triangular lamella of white matter, which is

extended from behind forwards over the third ventricle, and

is thence termedfornix. Its upper surface gives attachment

to part of the septum lucidum, and posteriorly becomes united

with the corpus callosum ; the inferior one overlays the third

ventricle and the thalami nervorum opticorum, but is sepa-

rated from them by the velum interpositum. Some oblique

lines are traced on this surface, on which account it has been

termed lyra, or corpus psalloides. The anterior extremity of

the fornix is narrow, and divides into two fasciculi {pillars of

thefornix), which curve downwards at the fore part of the

third ventricle, immediately behind the anterior commissure,

and terminate at the base of the brain by investing the corpora

mammillaria. The base or posterior extremity of the fornix

gives off at each angle a thin flat process, which passes into

the descending cornu of the ventricle, and assumes the name
of corpusfimbriatum.

801. The anterior cornu of each ventricle inclines forwards

and outwards, diverging from its fellow of the opposite side;

the corpus striatum (its fore part) projects a little into its

floor : the remainder of it resembles a groove in the cerebral

substance. The posterior cornu, called the digital cavity,

converges towards that of the opposite side, and presents in its

floor the hippocampus minor (calcar, unguis). This is a slight

elevation, composed of a lamella of white matter (continuous

with, or derived from, the corpus callosum), enclosing some
cineritious substance ; it gradually tapers to a point, and
reaches to within an inch of the posterior extremity of the

hemisphere.

802. The infei'ior or descending cornu passes at first back-
wards and outwards from the body of the ventricle ; but after

descending a little, it changes its direction altogether, and
proceeds forwards and inwards, to terminate at the base of
the brain, within a few lines of the fissure of Sylvius. This
is the largest of the cornua: its convexity looks outwards and
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backwards, its concavity in the opposite direction : the under

surface of the thalamus forms its roof, and the plexus cho-

roides rests loosely on its floor, concealing the hippocampus
major and corpus fimbriatum.

The hippocampus major (cornu ammonis) resembles in

shape a cerebral convolution ; it is curved so that its convex

border looks outwards, and the concave inwards, conforming

with the direction of the cavity in which it lies. Its anterior

extremity expands somewhat, and presents two or three, and
sometimes as many as five small prominences, separated by
slight depressions, which make it to resemble somewhat the

back of the hand when shut close. Some of the older anato-

mists called it pes hippocampi, from its resemblance to the

clubbed foot of some of the lower animals. External to the

part where the cornu makes its curve forwards, a slight eleva-

tion is observed, which is called pes accessorius.

Corpusfimbriatum.—Along the inner border of the cornu

is a narrow falciform process of white substance (corpus

fimbriatum), which is adherent by one edge to the floor of

the cornu. It gradually becomes narrow, and ends in a

point a little behind the pes hippocampi. Near the inner

border of the corpus fimbriatum a narrow line of cineritious

substance (fascia dentata ) is placed ; it is not perceptible

until the middle lobe, together with the inferior cornu of the

ventricle, is drawn outwards, as it is excluded from the

cavity of the cornu by the reflection of the arachnoid mem-

brane ; its free border is marked by several transverse notches,

giving it a dentated appearance, from which its name is

derived.

The cornu ammonis consists externally of a lamella of white

substance, which, if traced upwards into the body of the

ventricle, will be found continuous with the corpus callosum.

The corpus fimbriatum, in like manner, will be found con-

tinuous with the fornix.

803. The corpora striata (ganglions cerebraux superieurs,

Gall) are two in number, situated one in the body of each late-

ral ventricle. Each of these bodies is pyriform in its shape,

the larger extremity being turned forwards and inwards, the

smaller backwards and outwards. The superior surface is
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smooth and slightly prominent in the cavity, all the rest

being embedded in the substance of the hemisphere. Their

position is so oblique, that though in front they are sepa-

rated by not more than three or four lines, their posterior

extremities are from an inch and a half to two inches apart,

the interval being occupied by the optic thalami and the third

ventricle. Their external surface is composed of gray sub-

stance, but internally the gray and white are intermingled, so

as to produce a striated appearance, whence the name is

derived. The white fibres here found are continuous with

those of the anterior pyramids and of the crura cerebri.

They spread out considerably as they pass through the mass

of gray matter of which the corpora striata consist, and ap-

pear to be at the same time enlarged and encreased. Hence

these bodies are considered by Dr. Gall to be ganglia of

encrease placed in the course of the fibres which are diverg-

ing to form the cerebral hemispheres.

804. The optic thalami (thalami nervorum opticorum,

ganglions cerebraux posterieurs, Gall) are placed behind and

between the corpora striata. The upper surface of each pro-

jects into the body of the corresponding ventricle ; the inferior

one forms the roof of its descending cornu, and the external

is blended with the corpus striatum and the substance of the

hemisphere. The internal surface of each thalamus, which is

contiguous to that of the opposite side, is united to it by a

soft lamella of gray substance called the soft commissui e

(commissura mollis). The union, however, may be called

partial, for before and behind the commissure a small inter-

val exists, where the thalami are unconnected, being merely

in apposition.

Corpora genieulata.—On the posterior border of each

thalamus are observed two slightly raised papillae (corpus

geniculatum internum et externum), which are connected by
medullary stria} to the tubercula quadrigemina, the external

one being also united to the origin of the optic nerve.

Tauia semi-circularis. — The contiguous borders of the

optic thalamus and corpus striatum are separated by a thin

fasciculus of nervous matter, of a pale straw colour (taenia

semi-circularis), commencing near the anterior pillar of the
fornix

;
it extends from before backwards between the bodies
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just named, and can be traced as far as the posterior border

of the thalamus, and for a little way into the roof of the

descending cornu, where it seems to cease.

805. Pineal gland and its peduncles.— Along- the inner

margins of the thalami two delicate white fasciculi arise, and

pass backwards, converging to the pineal gland, whose pedun-

cles they form, and at the same time constitute its only bond

of connexion with the substance of the brain. The pineal

gland is a small mass of gray substance of a conical shape,

and is sometimes called conarium, occasionally also acervulus.

Its base rests on the tubercula quadrigemina ; it usually con-

tains in its interior some sabulous matter; at its first forma-

tion it consists of two masses, which unite into one.

806. The third ventricle.—The optic thalami enclose be-

tween them a narrow cavity (third ventricle), which corre-

sponds exactly with the middle line, and resembles a longi-

tudinal fissure. Its sides are formed by the thalami, its floor

by the locus perforatus and tuber cinereum ; the velum inter-

positum and fornix cover it in. The anterior commissure,

and the pillars of the fornix, bound it in front. Into this

cavity leads an aperture (foramen commune anlerius,foramen

Monroi), which is a rima between the anterior pillars of the

fornix and the thalami, and which establishes a communica-

tion between the third and the lateral ventricles ; a foramen

leads out of it downwards and forwards (iter ad infundibulum).

It may be observed that the infundibulum becomes imper-

forate at its middle, which appears to be owing to a small

cul-de-sac of arachnoid membrane which is prolonged into it.

From the posterior extremity of the ventricle another fora-

men opens into a canal (iter a tertio ad qua/ turn ventriculum

;

aquaductus Sylvii), which leads obliquely downwards and

backwards into the fourth ventricle.

807. Commissures, anterior and posterior.—Two cord-like

fasciculi are stretched across the extremities of the third ven-

tricle, and prolonged into the hemispheres which they con-

nect, serving as commissures. The anterior commissure lies

j ust before the pillars of the fornix, and as it extends laterally

it will be found embedded in the substance of the corpora

striata at each side, but does not become blended with them ;

its extremities arch backwards a considerable way, so as to
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form a curve whose convexity looks forwards. The posterior

commissure is much shorter than the preceding, and extends

but a few lines on each side into the thalami : it lies behind

the ventricle, before the tubercula quadrigemina, and above

the aqueduct of Sylvius.

THE CEREBELLUM.

808. The second division of the central mass of the nervous

system is the cerebellum, which differs in situation and size,

as well as in the arrangement of its component parts, from

the cerebrum. It is lodged in the recess formed between the

tentorium cerebelli and the inferior occipital fossae, its weight

as compared with that of the brain being as 1 to 16 in the

infant and as 1 to 8 in the adult. Its surface, instead of con-

volutions, is divided into a number of concentric lamellae

(folia cerebelli), placed perpendicularly on their edges, and

enclosed one within the other. If, however, the sulci between

them be opened, several other lamellae will be found enclosed

within them, but smaller, more irregular, and with various

degrees of inclination.

Lobes.—The cerebellum is divided into two lateral lobes,

the division being established behind by a fissure, which re-

ceives the falx cerebelli, and in front by a deep excavation,

which lodges the medulla oblongata.

Superior vermiform process.-—The superior surface of the

cerebellum is slightly depressed on each side where the ten-

torium rests upon it, but along the middle line a rounded

ridge (processus vermiformis superior) runs from before back-

wards, and seems as if produced by the rippling up or ad-

mixture of the lamellae of the lobes as they extend from

without inwards. There appear to be from sixty to seventy

lamellae on the upper surface of the cerebellum, which are

aggregated into five fasciculi.

Inferior vermiform process.—The inferior surface is convex,

and dips down into the occipital fossae ; along the middle line

runs the inferior vermiform process, interposed between the

lateral lobes ; it resembles a lobule formed of short transverse

plates ; its anterior extremity has been compared to a mam-
raillary process.

The mass of medullary matter enclosed within the cere-
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bell urn is connected with three pairs of medullary fasciculi ;

viz. processus e cerebello ad testes, corpora restiformia, and
crura cerebelli, which require a detailed notice.

809. Processus e cerebello ad testes.—From the interior of

the lobes, two fasciculi of white fibres pass forwards and

upwards to the lower pair of the tubercula quadrigemina

;

the name given to them indicates the points between which

they lie ; they converge in their ascent, and are connected

by a semi-transparent medullary lamella, named the valve of

Vieussens. The valve (valvula Vieusseni) presents on its

upper surface a slight groove, running from above down-
wards, and sometimes a linear ridge, like a raphe ; it over-

hangs the fourth ventricle.

Posterior pyramids (corpora restiformia, pyramides pos-

terieures).—Two white rounded processes pass obliquely up-

wards and outwards from the medulla oblongata into the

cerebellum, named by Ridley " restiform" bodies, by Gall

" posterior pyramids ;"" we have already noticed them as part

of the medulla oblongata.

Peduncles of the cerebellum (crura cerebelli).— These

are the largest of the fasciculi here referred to ; they are at

first concealed within the lobes, and even when about to

emerge from their substance, they are overlapped by some

minor lobules. They incline forwards and inwards, descend-

ing somewhat, and become continuous with the fibres of the

pons Varolii, which are thus derived from the crura cerebelli.

The pons, from its mode of formation, bears the same relation

to the cerebellum that the corpus callosum does to the cere-

brum, as it is composed of converging fibres, and may there-

fore be called a commissure.

810. Fourth ventricle.—The cerebellum encloses a cavity

called the "fourth ventricle,
1
' the roof of which is formed by

the valve of Vieussens and processus ad testes, the sides by

the lobes of the cerebellum ; the dorsal surface of the medulla

oblongata forms its floor, and it is completed inferiorly by a

reflection of the arachnoid membrane : a process of pia mater

projects into it at this situation, called plexus choroides minor.

Corpus dentation.—If a vertical section be made of one of

the lobes of the cerebellum, in such a way as that two-thirds

of its breadth shall lie external to the incision, an oval nucleus
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of gray substance (corpus dentaturn, vel rhomboideum) will

be exposed : its texture is usually firm, and its border notched,

so as to give it a dentated appearance. Gall considers it as a

ganglion of increase to the formative fibres of the cerebellum.

The surface of the section here indicated presents rather a

peculiar appearance : the white substance will be found so

disposed as to represent the stalk and branches of a tree, hence

called arbor vita. The branches project into the lamella? of

the cerebellum, which are not unfrequently in figurative

phrase termed folia, for the gray substance invests them so

as to make them resemble pinnatifid leaves. If a horizontal

section be made, so as to divide the lobe into two equal parts,

the quantity of white substance will appear considerably

greater than that of the gray.

CEREBRAL PROTUBERANCE.

811. The cerebral protuberance (nodus cerebri, pons Va-

rolii, protuberantia annularis) is much the smallest portion

of the central mass; its relative size being to that of the rest

as 1 to 72. It is placed beneath the cerebrum, above the

medulla oblongata, and before the cerebellum, having inti-

mate relations with each by continuity of substance; hence it

has been termed nodus encephali. It is a square mass, its

depth being about equal to its length. Its anterior surface

is convex, and rests against the basilar process of the occipital

bone, and is composed of the converging fibres of the cere-

bellum, disposed so as to form a portion of a ring, which

encloses the contiguous extremities of the crura cerebri and
medulla oblongata;— it is termed protuberantia annularis,

or pons Varolii. Its upper border is bounded by a trans-

verse line, marking its separation from the crura cerebri,

and the lower by another line, which divides it from the

medulla oblongata ; along its middle is a shallow groove,

running from above downwards, which corresponds with the

basilar artery.

Tubercula quadrigemina.—Upon the posterior surface of

the cerebral protuberance, which is almost entirely concealed

by the cerebellum, are placed four white rounded bodies

(tubercula, vel corpora quadrigemina), disposed in pairs, one
above the other, and separated by two decussating lines.
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The upper pair are the larger, and called nates— the lower,

testes : they are connected in front with the thalami, infe-

riorly with the processus ad testes and the valve of Vieus-

sens, and between their upper surface and the corpus callo-

sum is a rima or fissure (Jissure of Bichul), through which

the arachnoid membrane enters to line the ventricles.

812. Communication between the ventricles of the brain.—
The irregular vacuities disposed in the interior of the cere-

bellum and brain communicate freely with one another by

certain constricted portions, or foramina. If, whilst the

brain and cerebellum remain in situ, the latter be divided by

a vertical incision made from the valve of Vieussens down-

wards through its substance, the fourth ventricle will be

exposed. This cavity contracts towards its upper part into

a tube (aqueduct of Sylvius), which is directed upwards

and forwards, under the tubercula quadrigemina and the

posterior commissure, into the middle or third ventricle.

The latter again communicates at each side with the lateral

ventricles by a rima (foramen Monroi), situated between

the pillars of the fornix and the thalami, on which they rest.

When the ventricles have been distended with fluid, this

rima assumes a rounded form, and then only represents a

foramen. These vacuities, then, should be considered not as

so many separate cavities, but as a series of compartments of

one cavity contained within the cerebral mass ; and this is

the appearance they present during the earlier periods of

fcetal life. The cavity, however, is not a shut sac, for the

membrane which lines it is continuous with that which in-

vests the external surface of the brain and cerebellum. It

has been already stated, that the arachnoid membrane passes

in through the fissure of Bichat. Two other fissures are

situated, one on each side between the corpus fimbriatum

and the crus cerebri, through which the pia mater enters, to

form the plexus choroides. These may be considered as

chinks between the portions of cerebral substance just re-

ferred to ; but they are closed up by the manner in which

the arachnoid membrane is reflected from the sides of the

cornua of the ventricles upon the plexus choroides.

813. Structure of the brain.—The cerebral hemispheres

are considered by Gall as resulting from an expansion or
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evolution of the fibres of the medulla oblongata, which he

therefore terms primitive, or formative fasciculi.

Diverging fibres.—The fibres of the anterior pyramids

may be traced upwards to the margin of the pons, where

they become somewhat constricted. From the inner border

of each, some fibres pass across the middle sulcus, and mutu-

ally change place, or decussate ; those of the right side

passing to the left, and vice versa. If an incision, a line or

two in depth, be made through the pons, so that one lateral

half of it may be turned outwards, the fibres of the pyramid

will be observed to pass into a quantity of gray substance

lodged in the interior of the nodus encephali. In this

situation the fibres diverge and separate, and are also consi-

derably increased : at the upper margin of the pons they be-

come continuous with the crus cerebri. Here an additional

increase is derived from their passage through the gray sub-

stance lodged in the interior of the crus, after which they

proceed through the inferior cerebral ganglion {thalamus

nervi optici), and in the next place through the superior one

{corpus striatum), being successively increased and rendered

still more divergent, until finally they reach the anterior and

middle lobes, where they are evolved into their inferior,

external, and anterior convolutions. The corpus olivare

contains within itself a small ganglion ; its fibres pass, with-

out any decussation, into the gray substance lodged in the

cerebral protuberance, where, like the pyramids, they receive

additions, after which they pass into the crus cerebri, of

which they form the posterior and inner part. Continuing

their ascent, after being increased in the locus niger, they

pass through the optic thalamus, and thence into the corpus

striatum, receiving additions as they radiate through each,

and finally are continued upwards into the convolutions at

the summit of the hemisphere, and backwards into those of

the posterior lobe. Previously to entering the optic thalamus,

some fibres of the corpus olivare have been observed to turn

inwards, so as to give to the tubercula quadrigemina their

medullary investment, and also to unite with those of the

opposite side, to form the valve of Vieussens. Finally, the

diverging fibres traced up, as has been pointed out, through
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their successive steps of increase, terminate in the gray sub-

stance of the cerebral convolutions.

814. Converging fibres.—Another order of fibres may be

observed quite distinct from those above noticed, and taking

a different direction. These are called the " converging

fibres,'" as they commence at the peripheral terminations of

the preceding set, and pass from without inwards to the

middle line, so as to connect the lateral parts, and bring them

into relation with one another; on which account they are

called commissures. The anterior and posterior commissures

are formed in this way, as is also the corpus callosum;

though the greater number of the fibres which compose the

latter are transverse, those towards its extremities are ob-

lique. This is owing to the manner in which the converging

fibres of the anterior lobe are constrained to pass from before

backwards, and those of the posterior lobe from behind for-

wards, in order to gain the corresponding borders of the

corpus callosum. By this arrangement a greater number of

fibres is collected to its extremities, which renders them

thicker (particularly the posterior one) than any other part

of its extent. Some of the inferior fibres thus traced from

without inwards, instead of uniting with the corresponding

set along the middle line, become reflected downwards from

the under surface of the corpus callosum to the fornix, and

so form the septum lucidum. The convolutions of the poste-

rior lobe are brought into relation with those of the middle

one by means of the fornix, the fibres of which are stretched

from behind forwards, in such a way, that whilst its body is

in a manner unattached, the extremities are identified with

the parts just referred to.

815. Diverging fibres of the cerebellum.—The formative

fibres of the cerebellum are derived from the posterior pyra-

mids, or corpora restiformia; they pass upwards and out-

wards, and soon meet the corpus rhomboideum, which is

considered as the ganglion of the cerebellum : the fibres are

supposed to proceed through the gray substance of which it

is composed, though it is difficult to demonstrate the fact

;

after which they pass outwards, diverging into the lobes of

the cerebellum.
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Converging fibres—From the peripheral terminations of

the diverging fibres in the folia, a new set arise, which incline

inwards towards the middle line. These are the converging

fibres, which, by their union, form the crura cerebelli
;
and

the fibres of each crus, expanding as they pass downwards

and inwards, constitute by their junction the pons Varolii,

which brings the lateral lobes of the cerebellum into relation,

and becomes thereby their commissure. The processus a

cerebello ad testes bring the lobes of the cerebellum into

intimate connexion with the cerebral hemispheres.

The weight of the brain in the adult is about three

pounds ; that of the cerebellum about four ounces and a half,

and of the medulla oblongata half an ounce.

Vessels.—The brain is supplied with blood by the two in-

ternal carotid arteries, and the two vertebral ; its residual

blood is returned by the two internal jugular veins.

OF THE CEREBRAL NERVES.

OLFACTORY NERVE.

816. Nervus olfactorius (par primum).—The olfactory, or

as it is frequently called, the first pair of nerves, lies in a

longitudinal groove marked on the under surface of the

anterior lobe of the brain, about half an inch exterior to the

median fissure ; when undisturbed it appears flat, but is

really triangular in form, the upper angle being lodged

in the groove just alluded to. The nerve is soft in its

texture, not being invested by a membranous tube or neuri-

lema; but the arachnoid membrane is stretched across its

inferior surface, and so retains it in situ. The nerve

arises by three roots, two of which are medullary, the third

or intermediate one being cineritious. The external root is

the longest, and may be traced in the form of a white line

obliquely outwards along the border of the fissure of Sylvius,

where it corresponds with the last convolution of the an-

terior lobe of the brain. The internal root, shorter and

broader than the preceding, arises, at the inner termina-

tion of the fissure of Sylvius, from the substantia perforata.

By turning down the nerve from the groove in which it

is lodged, we see the third origin, which is a delicate line of
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gray matter, derived from a papilla at the posterior ex-

tremity of the sulcus, or groove, just referred to. The first

and second roots converge to the third, and the nerve thus

formed passes forwards by the side of the crista galli, where

it expands into an elongated bulb (bulbus olfactorius). From
the under surface of this structure numerous filaments de-

scend through the cribriform lamella of the ethmoid bone,

each of which is invested by a tubular prolongation of the

dura mater, and also by one from the arachnoid membrane,

which latter, after descending a little way, re-ascends, and

becomes continuous with the serous lining of the dura mater.

The filaments of the olfactory nerve are arranged into three

sees— the internal set are lodged for a while in grooves upon

the surface of the septum nasi, but soon ramify in the pitui-

tary membrane; the external set descend upon the two supe-

rior turbinated bones, and upon the plain surface before

them ; but the middle ones are short, and confined to the

roof of the nares. We speak of the "origin" of this nerve

from the brain, and we indicate its "roots'" as if it com-

menced there and terminated in the nose. But all that we

know of its developement and of its function shows the re-

verse to be the fact. As it is a nerve of simple sensation,

and as impressions are conveyed by it in one direction only,

viz. from without inwards, it would be better to consider the

so-called roots as its points of attachment and connexion with

the brain.

Though the whole of this tract is considered a nerve, the

term in strictness applies only to the filaments which pass

down into the nose from the bulb ; the rest, or cranial part,

appearing to be a prolongation of the cerebral substance it-

self?
— 0f the gray as well as the white, which does not occur

in the nerves. In fishes it obviously is a prolongation from

the olfactory lobe— a continuation of its proper substance,

and even in some cases the two olfactory nerves are connected

by a transverse fasciculus like a commissure. It was usual*

to say that the external root of the nerve was connected with

the under surface of the corpus striatum ; but no relation

exists between this body and the nerve.* For though the

latter is fairly developed in reptiles, the former is atrophied
;

* Seires, vol. i. p. 290.

2 z
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and again the corpus striatum exists in cetaceous mammalia,

though, according to Cuvier, the olfactory nerve does not

exist in them— or, at all events, is reduced to the minimum

of size of which it is capable.

OPTIC NERVE.

817. Nervus opticus (par secundum).— The optic nerves

present several striking peculiarities. They are united by

a commissure, are of considerable size, but give off no

branches ; and their length within the skull is greater than

that exterior to it. Each optic nerve arises not from the

optic thalamus, but from the corpus geniculatum externum,

and from a white fasciculus sent downwards from the nates,

or rather these are the points by which it is attached to the

cerebral substance, and to which it conveys its impressions.

The nerve, at first soft and flat, rests on the crus cerebri, and

passes forwards, converging to its fellow of the opposite side,

with which it unites before the pituitary fossa, and between

the anterior clinoid processes. From the commissure each

of the nerves proceeds forwards and outwards through the

foramen opticum, where it is surrounded by the recti mus-

cles ; and having reached the posterior surface of the globe

of the eye, pierces the sclerotic coat, after which it passes

through the choroid, and finally becomes continuous with the

retina.

The Optic commissure : its structure.— A considerable dif-

ference of opinion exists concerning the disposition of the

fibrillas of the optic nerves at their commissure. Some of the

earlier anatomists supposed that they were merely applied

one to the other, without any actual admixture of their sub-

stance ; this opinion has now no supporters. Several physi-

ologists are of opinion that a decussation between the nerves

of opposite sides takes place, the fibres of that on the right

side passing to the left, and vice versa. Others, on the con-

trary, contend that the decussation, or crossing, exists only

to a certain extent, being confined to the fibres on the inner

side of each nerve, the rest passing on uninterruptedly. The
anatomical examination of the fibrillas, after the nerves have
been macerated in dilute nitric acid, seems to indicate that
those on the external border of each of them proceed forwards
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without admixture, but that several pass obliquely inwards
through the commissure, and afterwards form part of the

fibres which proceed to the eye of the opposite side : this at

least is the result of Caldani's observations. Little account
can be made of conclusions deduced from experiments on
animals; the quantity of injury inflicted by opening the

skull, in order to divide the nerves or their commissure, is

sufficient to confound all the sensations of the animal, and
render any inferences nugatory that may be drawn from
them. Observations on the morbid conditions of the nerves

have been adduced in support of both opinions : thus, in a

case in which the right eye had been destroyed, the optic

nerve was found altered and wasted back to the commissure

on that side, and thence to the brain at the opposite side

;

thus supporting the theory of decussation. Some cases have

also occurred in which blindness of one eye was traced to

a morbid alteration of the nerve of the opposite side, at its

origin from the brain. Some other instances, however,

would go to prove that the decussation is only partial. In

one instance in which the eye had been destroyed, and its

nerve altered in texture for some way, it was found that the

external fibres of the diseased nerve could be traced from the

commissure directly backwards to the brain at the same side,

so could the external fibres of the sound nerve ; thus showing

that no decussation took place between them ; but the inter-

nal fibres of the diseased nerve could be traced obliquely

through the commissure, and also backwards along the

inner side of the opposite nerve to its origin, whilst the inner

fibres of the sound nerve seemed, but not so distinctly, to cross

also to the opposite side. Each of these opposing opinions,

then, is borne out by the observations to a certain extent ; so

that the advocates of them are not warranted in concluding

that either is universally true. Professor Meckel supposes

that the anterior or orbital parts of the nerves issue from a

common point (the commissure), produced by a union of the

fibres which are prolonged from the brain, and that the mode

of union is not quite identical in all cases, for that, in the dif-

ferent other structures which are joined along the middle line,

varieties in the manner and degree of their union are con-

stantly observed to occur.

2 z 2
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Otto* remarks, that in cyclopic monsters, and in hemi-

cephalic cases, the optic nerves have been seen to run apart

and without a commissure; and that in dropsy of the brain,

the commissure has been observed torn asunder, and instead

of crossing, only connected by a transverse portion of nerve.

AUDITORY NERVE.

818. Nervus auditorius (portio mollis paris septimi).

—

The auditory nerve is usually, since the time of Willis, called

" the soft portion" of the seventh cerebral nerve. The use

of such a name confounds all distinctions of structure, func-

tion, place of origin, and mode of termination ; in each of

which particulars these nerves differ from one another. One
of them is subservient to a special sense—that of hearing, and

is susceptible of no impression except that of sound ; the

other is altogether a nerve of motion, and has little, if any,

sensibility. The auditory nerve is nearly as soft as the ol-

factory ; the facial is a firm cord, like the motor oculi nerve.

Now, as to origin, the facial arises from the groove between

the corpus olivare and pyramid ale, and forms the first of

a series, which are associated at their place of origin, and

combine in some remarkable particulars of function ; viz.

the glosso-pharyngeal, pneumo-gastric, and spinal accessory

nerves ; with these the auditory nerve obviously has nothing

to do ; for, to give an abridged expression of its commence-
ment and termination, it extends from the floor of the fourth

ventricle to the meatus auditorius internus, through which it

is conducted into the internal ear. In this course it is not in

connexion, but merely in apposition with the facial nerve,

which lies internal and anterior to it, and even compresses

its surface so as to mark it by a slight groove. But what is

its proper origin ? It has been usual for a long time (ever

since Picholomini pointed out a connexion between it and
certain white strife or lines traced upon the posterior surface

of the restiform bodies) to say that this nerve arises from the
floor of the fourth ventricle, by some white fibres which lie

obliquely upon it. This sufficiently indicates the place ; but
as to the mode of the connexion, that is another question.
Wenzel showed that the fibres of the auditory nerve arc

* South's edition, p. 448.
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traceable to the "loculus cceruleus" in the floor of the fourth

ventricle. Serres calls it " ruban gris" when much deve-

loped
; and, as the general result of his researches, says,

that in all the mammiferous animals which he has examined,

he found the nerve connected with the lateral parts of the

medulla by two sets of fibres, of which the posterior one is

attached to the side of the fourth ventricle, the " ruban gris"

being in intimate connexion with it, whilst the anterior fasci-

culus is fixed to the extremity of the trapezium. Now the

trapezium is a flat, narrow band of white fibres, extended

transversely behind the pons, and before the olivary bodies.

It is readily distinguishable from the pons, for the latter is

continuous with the crura cerebelli, whilst the band here al-

luded to commences in the fourth ventricle.

It may perhaps appear an unnecessary refinement to say,

as M. Serres does, that though the nerve is connected to the

points here indicated, it still does not arise from them ; for

that it is but substituting the word "insertion" for "origin,"

leaving the facts to stand as before. It is sufficiently known

that this nerve, as well as all others, is produced and grows

independently of the brain and cord ; that they are deposited

by their own nutrient vessels, each in its proper place, and

that their progress is from without inwards ; consequently

they do not " arise" from the brain in the same sense as plants

arise from their roots. Now, when the auditory nerve grows

inwards and comes into contact with the side of the ventricle,

it contracts a union with it, which may be called organic, as

the two structures are intimately blended. The white striae

are developed subsequently, and so also is the gray matter,

the " ruban gris."

As the auditory nerve inclines outwards to gain the meatus

internus, it is, as has been above stated, in close contact with

the facial nerve, from which it is separated by a small arterial

branch derived from the basilar, or anterior cerebelli artery

that accompanies it into the meatus. The distribution of

the nerve shall be indicated when treating of the anatomy of

the ear.
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THIRD CEREBRAL NERVE.

819. Nervus motorius oculi (motores oculorum, par ter-

tium).—This nerve, which is the third in order when they are

counted from before backwards, arises from the inner border

of the crus cerebri, about two lines anterior to the pons Va-

rolii. This is only the point at which the nerve issues from

the cerebral substance, and becomes invested by its neurilema

and a tubular sheath of arachnoid membrane, for its fibrillae

can be traced backwards into the gray substance within the

cerebral protuberance, if the pons Varolii be removed. The

nerve passes forwards, and a little outwards, to enter a canal

appropriated to it in the dura mater, close by the posterior

clinoid process, at which point its serous investment leaves it,

and becomes continuous with that which lines the dura mater.

As the nerve proceeds forwards, it lies along the external wall

of the cavernous sinus, being at first placed superior and

internal to the fourth, the ophthalmic branch of the fifth and

the sixth nerves ; as it approaches the sphenoidal fissure, it

descends so as to become inferior to the other nerves, and

divides into two branches, which separately pierce the dura

mater, and enter the orbit by passing between the heads of

the external rectus muscle. The superior or smaller branch

ascends so as to get above the optic nerve, and gives one or

two ramusculi to the superior rectus muscle, the other being

prolonged to the levator palpebra? : the inferior or larger

branch lies beneath, and to the outside of the optic nerve,

where it divides into three branches, one of which passes

obliquely inwards to the rectus interims muscle; another

descends and is distributed to the rectus inferior, whilst the

third, longer than either, passes forwards between the inferior

and external recti muscles, and terminates in the obliquus

inferior; these several nerves enter the muscles at the surface

which looks towards the eye-ball. The branch last described

gives off a filament, which enters the inferior and posterior

angle of the lenticular ganglion.

FOURTH NERVE.

820. Nervus trochlearis (nervus patheticus, par quartum).
—This is called the fourth, though it docs not range in line
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with the others. It is the smallest of the cerebral nerves: it

arises by two, and sometimes by three filaments, from the

valve of Vieussens, immediately beneath the tubercula qua-

drigemma. Each nerve passes forwards on the side of the

cerebral protuberance, on a level with the margin of the

tentorium cerebelli, and enters an aperture in the dura mater,

a little inferior and external to that of the third pair: by
this it is conducted into the cavernous sinus, along whose

external wall it runs towards the sphenoidal fissure, through

which it enters the orbit, at the same time passing above the

third nerve. The nerve finally inclines upwards and inwards,

mounting over the superior rectus muscle and the levator

palpebrse, and divides into two or three filaments, which enter

the superior oblique muscle at its orbital surface.

SIXTH NERVE.

821. Nervus abducens (par sextum).— This nerve arises,

close by the central line, from the superior extremity of the

corpus pyramidale, where it joins with the pons Varolii.

From this point the nerve passes forwards and upwards, to

enter the cavernous sinus, by a foramen in the dura mater,

where it rests against the outer side of the carotid artery, and

whilst so placed receives two or three filaments of communi-

cation from the superior cervical ganglion, or rather from the

carotid plexus. The nerve passes thence forwards to the

sphenoidal fissure, separated from the cavity of the cavernous

sinus by its lining membrane ; and on passing into the orbit

runs between the two heads of the external rectus, to which

it is distributed by two or three filaments, which pierce the

ocular surface of the muscle.

NINTH NERVE.

822. Nervus lingualis, or the ninth pair of nerves (n.

hypo-glossus, par nonum). It arises by several delicate fila-

ments placed in a continued series along the sulcus between

the corpus pyramidale and olivare of each side. These

filaments converge and unite as they pass forwards to the

anterior condyloid foramen, through which the nerve they

form makes its exit from the cranium. The nerve at first is

deeply seated, lying posterior and internal to the sympathetic
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and vagus nerves, with both of which and the first cervical

nerve it communicates ; but it gradually comes forwards as

it descends, and after passing between the carotid artery and

jugular vein, becomes more superficial than either of the

nerves just mentioned, and lies a little below the posterior

belly of the digastricus muscle. The nerve now inclines for-

wards and inwards, parallel with the cornu of the os hyoides,

gets under cover of the mylo-hyoid muscle, and is separated

from the lingual artery by the hyo-glossus muscle, at the

inner border of which it ascends somewhat, and divides into

several filaments, which are distributed to the genio-hyo-

glossus and lingualis muscles.

At the point where the nerve makes its turn forwards, it

will be observed to hook round the occipital artery, and then,

where it crosses over the external carotid artery, to give off

its chief branch, the dcsceudens noni, which inclines down-

wards and inwards in front of the sheath that encloses the

carotid artery and internal jugular vein, and at the middle

of the neck curves outwards to form, with two branches from

the cervical plexus, an inverted arch. The convexity of the

arch looks downwards, and from it several long delicate fila-

ments are given off, which descend upon the fore part of the

neck, and are distributed to the sterno-hyoid and sterno-

thyroid muscles, also to the omo-hyoideus. Previously to

its ultimate division, the lingual nerve gives some filaments

to the hyo-glossus muscle, and others to communicate with

the gustatory nerve.

FACIAL NERVE.

823. Nervus facialis (portio dura paris septimi, sympa-
thetica minor.)—The facial nerve arises from the sulcus

between the corpora restiformia and olivaria, close by the

lower margin of the pons Varolii, whence it passes forwards

and outwards, closely applied to the portio mollis, which is

slightly hollowed to receive it. Having reached the fundus
of the meatus auditorius internus, the portio dura enters an

osseous tube (aqueduct of Fallopius), through which it is

conducted, in a curved direction, outwards and backwards,
to the stylo-mastoid foramen. After having passed about two
lines into the tube just named, a small nerve ( Vidian) becomes
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applied to its inferior surface, and accompanies it nearly to

the point of its exit from the foramen above mentioned. The
Vidian nerve there leaves it, and passes obliquely across the

cavity of the tympanum, where it assumes the name of chorda

tympani : its course and destination shall be particularly

considered when treating of the gangliac system of nerves.

While within its osseous canal, the facial nerve gives two

small filaments, which enter the cavity of the tympanum,

and are distributed to the tensor tympani and stapedius mus-

cles ; the former being given off at the commencement, the

latter near the termination of this portion of its course.

After having issued from the stylo-mastoid foramen, the

nerve sends off three small branches previously to its ulti-

mate division.

The posterior auricular branch (n. auricularis posterior)

inclines backwards and upwards in front of the mastoid pro-

cess, and subdivides into two branches, one of which ramifies

in the occipitalis muscle and the integuments, while the other

gives twigs to the retrahens aurem muscle, to the pinna, and

to the meatus externus. The stylo-hyoid branch (n. stvlo-

hyoideus) descends upon the stylo-hyoideus muscle, to which,

and to the digastricus, it is partly distributed, the remainder

of its filaments maintaining communication with the sympa-

thetic nerve and the ascending branch of the cervical plexus.

The submastoid branch (ramus digastricus) inclines outwards

to the posterior belly of the digastric muscle, to which it dis-

tributes the greater number of its filaments, the remainder

maintaining communications with the nerves emerging from

the foramen lacerum, in front of the internal jugular vein.

The facial nerve, after giving off these branches, inclines

forwards beneath the external meatus to the ramus of the in-

ferior maxilla, lying deeply embedded in the substance of the

parotid gland. Here it divides into two, sometimes as many

as four, or even five, primary branches ; these communicating

one with another form a sort of plexus (plexus parotideus,

pes anserinus), from which numerous branches are distributed

to the temples, the face, and the neck. The branches from

the plexus, formed as above, may be divided into three sets,

differing in destination and direction.

The first ascend upon the zygoma in front of the ear
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(rami temporalis), accompanying the temporal artery and its

branches even to the summit of the head, supplying filaments

to the integuments and the several muscles, namely, those

of the pinna, the frontal part of the occipito-fron talis, and

orbicularis palpebrarum. They communicate posteriorly with

the occipital nerves ; and upon the forehead, eyebrow, and

upper lid, they interlace with the frontal nerves. The second

set consists of branches which pass transversely upon the

cheek and side of the face (rami malaxes), ramifying upon

the lower eye-lid, the side of the nose, and the lips, where

filaments are furnished to the muscles, and interlace with

those of the second and third divisions of the fifth nerve :

one of these usually runs between the parotid duct and the

transversalis faciei artery. The two preceding series were

combined by Chaussier under the denomination temporo-fa-

cial. The third or descending branches (cervico-facial, Chaus.)

run obliquely over the masseter muscle, inclining towards the

base of the jaw-bone, beneath which some of them ramify in

the platisma and the integuments, and communicate with the

branches of the ascending cervical nerves ; but others higher

up are distributed in the depressor muscles of the lip, and

maintain a similar connexion with the third division of the

fifth nerve, where it ramifies on the chin. Having stated

the general plan, according to which the distribution of the

facial nerve takes place, it may be observed, that its filaments

enter the substance of the muscles of the temple and eye-lids,

those of the cheeks, lips, and nose. Now, it will be recollect-

ed that these are all supplied with branches from the different

divisions of the fifth nerve aUo, which suggests the question

—Do these parts receive merely an additional quantity of the

same influence by their double supply of nerves, or do they

derive from these sources an influence difFerin<r not in decree,

but in kind?* The question has been decided by direct

experiment. If the seventh nerve be divided, the muscles it

supplies lose the power of motion, but retain their sensibility;

but if the fifth nerve be cut across, motion is retained, though
the sensibility is lost.

* Exposition of the Nervous System, by C. Bell.
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GLOSSO-PIIARYNGEAL NERVE.

824. Ne?-vus ghsso-p/ian/ngeus is a small nerve placed at

its origin between the facial and the vagus nerve, its root

being implanted into the groove between the corpus olivare

and restiforme. The nerve inclines outwards and forwards

to the foramen lacerum posterius, where it enters a small

canal formed for it by the dura mater, through which it

escapes from the skull. In its transit it lies internal and

anterior to the jugular vein, and soon after its exit, branches

of communication are given to the vagus and facial nerves,

and some received from the sympathetic. In the next place,

some filaments pass inwards from the nerve to the pharynx,

where they contribute to form the pharyngeal plexus ; after

which it comes into contact with the stylo-pharyngeus muscle,

along which it runs to the side of the pharynx. Its ultimate

distribution takes place by three small branches, one of which

will be found to enter the substance of the tongue towards its

root, giving filaments to the constrictor of the fauces and the

lingualis ; another extends to the amygdala, contributing to

form a plexus (tonsillaris) around it ; and the third, after

giving some filaments to the hyo-glossus muscle, terminates

amongst the mucous follicles on the dorsum of the tongue.

PNEUMO-GASTRIC NERVE.

825. Nervus p/ienmo-gastriciis ; n. vagus (par vagum, sym-

pathetica medius, pneumo-gastrique) arises immediately be-

neath the preceding, by eight or ten filaments placed closely

too-ether, so as to form a flat fasciculus. The nerve inclines

outwards and forwards to the foramen lacerum, through

which it escapes from the cranium, being in its passage

separated from the jugular vein by a process of membrane or

of bone, and from the nerves which take a similar course

by a tubular prolongation of the dura mater which invests

it. The filaments by which the nerve arises become aggre-

gated into a rounded cord whilst passing through the fora-

men, and at the base of the skull a close communication

by branches is established between it and the glosso-pha-

ryngeal, lingual, and sympathetic nerves. In the same

situation, also, it presents a slight elongated swelling, re-
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sembling a ganglion in colour and consistence. Soon after its

exit from the skull, the nerve inclines outwards and a little

backwards, supported by the rectus capitis anticus major ; it

assumes a vertical direction, and a fixed position or relation

with regard to the cervical vessels ; for as it continues its

course along- the neck, it is enclosed within the sheath of these

vessels, lying between the carotid artery and jugular vein.

When entering the thorax, the nerve of the right side passes

between the subclavian artery and vein, crossing the artery

at right angles, and gives off a recurrent branch, which, after

turning behind it, ascends by the trachea to the larynx. But

at the left side the nerve descends parallel with the subcla-

vian artery, to reach the arch of the aorta, round which the

recurrent branch takes its course. After having given the

recurrent branch, the vagus nerve inclines inwards and back-

wards, to reach the side of the trachea, where some branches

are given off to form a plexus on the anterior aspect of the

bronchi, and a considerable number to form another on their

posterior surface {pulmonary plexus, anterior and posterior).

At the lower extremity of the plexus, four or five fasciculi

will be observed to pass backwards to the oesophagus, upon

which they are prolonged downwards, forming the continua-

tion of the vagus nerve. The branches of both sides are con-

nected by filaments, sent obliquely from one to the other, so

as to form a sort of mesh. Resting on the oesophagus, and

closely connected with it, each of these sets of branches unite

to form a single cord, that of the left side inclining somewhat

to the fore part of the oesophagus, whilst the right one lies

more posteriorly. Both enter the abdomen through the ceso-

phagean opening, and are distributed by numerous filaments

to the surfaces of the stomach. The term " pneumo-gastric'''

is sufficiently expressive of its destination ; the lungs and the

stomach being the chief organs it supplies.

826. The branches of the vagus nerve, including those by
which it terminates, are the following :

—

The pharyngeal branch arises from the vagus nerve imme-
diately after its exit from the foramen lacerum, and inclines

downwards and inwards to the side of the pharynx, behind
which it divides into two or three filaments, which, con-
jointly with others derived from the glosso-plnu vngcal, the
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superior laryngeal, and sympathetic nerves, form a plexus

(pharyngeal) behind the middle constrictor muscle; several

filaments will be observed to pass from this plexus to the

other constrictor muscles also.

827. The descending or superior laryngeal nerve passes

downwards and inwards behind the internal carotid artery,

and divides into two branches, both being intended to ramify

in the structures of the larynx. The external branch passes

on the side of the larynx, and gives filaments to the sterno-

thyroid, crico-thyroid, and thyro-hyoid muscles, and to the

thyroid gland. The internal one pierces the thyro-hyoid

membrane, together with the laryngeal artery, and divides

into several small filaments, some of which incline upwards

to the root of the epiglottis, and ramify on its upper surface,

and in the substance of the epiglottic gland : others proceed

downwards,— of these, one or two, of very small size, pass

through the arytaenoid gland, and terminate partly in it,

an d partly in the mucous membrane, another goes to the

arytamoideus muscle, and a third, after communicating with

the inferior laryngeal nerve, runs along the groove between

the side of the thyroid cartilage and the cricoid, to terminate

in the crico-thyroid muscle— this is a long slender twig.

828. Below the middle of the neck two or three filaments

(cardiac branches) are given off, which unite with those of

the superficialis cordis (a branch of the great sympathetic),

and from the interlacement formed between them branches

are continued down to the arch of the aorta, where they

terminate in the cardiac plexus.

829- The recurrent, or inferior laryngeal nerve, runs a

very remarkable course; for, as its name implies, after leaving

the pneumo-gastric nerve, it turns back into the neck again

;

but its point of departure, as well as its course and relations,

are not the same at both sides. When the pneumo-gastric

nerve of the right side is about to descend into the thorax, it

passes before the subclavian artery. At that point, the re-

current branch leaves it, and turns round the artery to gain

its posterior aspect, after which it inclines obliquely inwards

behind the common carotid and inferior thyroid arteries, to

reach the side of the larynx. At the left side the nerve de-

scends into the thorax parallel with the subclavian artery,
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and the recurrent passes in front of the arch of the aorta and

turns behind it, inclining obliquely upwards and inwards, to

reach the side of the trachea. Whilst making its turn, the

recurrent nerve of each side gives off some filaments to the

pulmonary plexus. When arrived at the top of the trachea,

the recurrent gives some small filaments to the inferior con-

strictor of the pharynx, and then enters the cavity of the

larynx, where it gives branches to the crico-ary taenoid and

arytenoid muscles, communicating at the same time with

the superior laryngeal nerve. Both these nerves in their

course give small branches to the oesophagus and under sur-

face of the trachea; and some also descend in front of that

tube, to join the anterior pulmonary plexus.

830. Bronchial branches.—We may so name several fila-

ments which pass inwards to the bronchus, some anterior to

it, but still more behind it. Five or six small branches

incline inwards from the nerve, immediately after it has got

into the thorax, and reaching the root of the bronchus, join

with the filaments which come down from the recurrent, and

form with them the anterior pulmonary plexus. Continuing

its course, the nerve sinks backwards, and applies itself to

the posterior surface of the bronchus, where it appears at the

same time to enlarge and assume the pearly tinge peculiar

to the divisions of the sympathetic nerves. It gives off a

great number of branches, which form a complex interlace-

ment behind the root of the lung, and hence named posterior

pulmonary plexus. The plexus is further increased by fila-

ments from the third and fourth thoracic ganglion of the

sympathetic nerve. Its ramifications take the course of the

bronchi through the lungs, even to the air-cells. Those of

the anterior pulmonary plexus are similarly disposed. The
anterior one, moreover, sends filaments to join with the

cardiac plexus.

831. Oesophageal branches.—The nerve, after giving off

the pulmonary branches, applies itself to the oesophagus, not,

however, as a distinct trunk, but divided into from three to

four or five branches ; those of the left being anterior, and
those of the right rather posterior to the tube; but they com-
municate by oblique and transverse branches. This inter-

lacement is usually called the wsophagean plexus. A little
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above the diaphragm the branches of the nerve join again,

and form at each side of the oesophagus a short single nerve,

which enters the abdomen, guided by the tube just named to

the stomach.

832. The terminal branches of the vagus nerves ramify on

the stomach. The left, on reaching the cardia, spreads out

into branches on the anterior surface of the viscus ; some of

these run along the smaller curvature, where they communi-
cate with those of the right vagus nerve, and finally several

filaments are prolonged within the folds of the small omen-

tum, to join with the hepatic plexus. The nerve of the right

side, after forming a plexus round the cardia, distributes

branches to the posterior surface of the stomach as far as the

pylorus, where it communicates with the preceding nerve,

and with the coronary plexus formed by the splanchnic

nerve ; and finally one or two branches pass backwards,

leaving the stomach altogether, and join the solar plexus.

SPINAL ACCESSORY NERVE.

833. Nervus accessorial.—The spinal accessory nerve as-

cends from the spinal canal into the cranium, and applies

itself to the pneumo-gastric nerve—hence its name. It arises

by several filaments from the side of the spinal cord, com-

mencing opposite the fourth cervical vertebra. From this

point the nerve ascends to the foramen magnum, lying be-

tween the ligamentum dentatum and the posterior roots of

the spinal nerves; and having mounted into the cranium, it

comes into contact with the pneumo-gastric nerve, close by

which it passes through the foramen lacerum, but in a sepa-

rate sheath of the dura mater. At the base of the skull this

nerve is connected by filaments with the two preceding-

nerves, as well as with the lingual and sympathetic, after

which it inclines outwards and downwards behind the inter-

nal jugular vein, and through the substance of the sterno-

mastoid muscle, giving off at the same time several branches

for its supply- Having emerged from the muscle at its pos-

terior border, the nerve communicates with those which form

the cervical plexus, and then continues its course obliquely

downwards and outwards across the neck, until it gets under

cover of the trapezius muscle, to which it is finally distributed.
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PHRENIC NERVE,

834. Nervus phrenicus (diaphragmaticus) arises from the

lower part of the cervical plexus; its principal root conies

from the fourth nerve ; one higher up, of smaller size, issues

from the third, and usually another from the upper part of

the brachial plexus joins it. At first the nerve inclines

inwards, descending between the contiguous terminations of

the rectus anticus and scalenus anticus muscles, then gets

upon the latter, and, so supported, reaches the top of the

thorax, which it enters between the subclavian artery and

vein, generally crossing the root of the internal mammary
artery. It now inclines inwards and somewhat forwards,

runs anterior to the root of the lung, insinuates itself between

the pleura and the fibrous pericardium, by which it is guided

to the diaphragm. Previously to reaching this muscle, the

nerve divides into four or five filaments, which pierce its

substance, and spread out within it ; some of small size also

reach its inferior surface, and, guided by the phrenic arteries,

join the solar plexus; one or two at the right side pass down
with the inferior vena cava.

FIFTH CEREBRAL NERVE.

We commence the description of the symmetrical nerves

which have double roots with that which is commonly called

the fifth cerebral nerve.

83-5. Nervus trigeminus (nerf trifacial, par quintum.) This

nerve in its structure and functions is analogous to the reo-u-

lar or symmetrical nerves. It consists of two parts, derived

from distinct sources ; one communicating sensation, the other

the power of motion ; and the former, like the posterior roots

of the spinal nerves, forms a ganglion, whilst the latter passes

beneath the ganglion, and is unconnected with it, but unites

with the third division of the nerve soon after its exit from
the skull. The fifth nerve issues from the cerebral substance

about the middle of the crus cerebelli, close to its junction

with the pons Varolii : it consists of from eighty to a hun-
dred filaments, each invested by a neurilema. The filaments

at the circumference receive their neurilema sooner than those
of the centre, so that if the nerve be torn off, a sort of mam-
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miliary process remains, which seems as if it had been con-
cealed in the interior of the nerve. The filaments of the

nerve are divisible into two fasciculi, the anterior and smaller

of which can be traced through the pons Varolii as far as the

medullary fibres, which are prolonged from the corpus pyra-

midale upwards ; the other, or larger root, inclines obliquely

downwards and backwards through the pons, and is derived

from the corpus restiforme. The nerve thus constituted

passes forwards, and on the summit of the pars petrosa pierces

the dura mater, and enters a canal formed for it in that

membrane. At this point the portion derived from the pos-

terior root alters its appearance ; its fibres diverge as they

run forwards, and form a compressed plexus of a semi-lunar

shape, named Casserian ganglion. It somewhat resembles a

crescent, and from its anterior or convex border three branches

are given off, one of which passes into the orbit, another

proceeds forwards beneath the orbit to the face, and the third

descends through the foramen ovale, to be distributed to the

tongue, to the teeth, and to the muscles of the lower jaw.

The two former communicate sensibility only to the struc-

tures in which they ramify ; but the latter gives the power of

motion to certain muscles, and sensibility generally to all the

organs to which it is distributed ; hence it is a compound

nerve, and its component parts can at once be recognised by

drawing the plexus or ganglion forwards, which will bring

into view a nervous cord that lies beneath it on the bone, and

which, if traced backwards, will be observed to be continuous

with the anterior root of the nerve, and if followed will be

found to pass through the foramen, with the third division of

the ganglion, and to unite with it immediately after its exit

from the skull ; the mode of union being perfectly analogous

to that of the anterior and posterior roots of the spinal nerves.

OPHTHALMIC NERVE.

836. The first or ophthalmic branch (ramus quinti pans

pr imus, v. ophthalmicus) is the smallest of the divisions of the

ganglion : it lies beneath and to the outside of the other orbi-

tal nerves, and receives, whilst lying along the outer side of

the cavernous sinus, some filaments from the sympathetic.

It divides into three branches, which separately pierce the

3a
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dura mater to enter the orbit through the sphenoidal fissure.

These branches, from their destinations, are called lachrymal,

frontal, and nasal.

The lachrymal branch (nervus lachrymalis), which is smaller

than the others, and also inferior to them, passes forwards

between the orbit and the external rectus muscle, to the

lachrymal gland, to which it distributes four or five filaments,

that enter at its ocular surface ; some are also prolonged to

the external side of the orbit, and ramify in the orbicular

muscle and integument ; one or two delicate filaments are

also reflected inwards to the upper eye-lid. The lachrymal

nerve, near its commencement, sends downwards one or two

filaments which communicate with the superior maxillary

nerve; and as it proceeds forwards, one or two delicate

threads are given off, which pierce the malar bone, and anas-

tomose with the deep temporal branches of the facial nerve.

The frontal {r. frontalis), which is the largest branch of

the ophthalmic nerve, inclines upwards and inwards, to get

between the levator palpebral and the orbit, being at first

closely connected with the fourth nerve. About midway

between the summit and base of the orbit, it divides into two

branches, one lying internal to the other, but on the same

plane ; the internal or super-trochlear branch (r. supra-tro-

chlearis) passes forwards to the point at which the trochlea or

pulley of the superior oblique muscle is attached to the mar-

gin of the orbit, close to which it emerges on the forehead,

lying between the muscles and the bone. It soon, however,

pierces the occipito-frontalis, to which it distributes filaments,

and ascends upon the forehead and arch of the skull, ra-

mifying freely upon them. The external, or supra-orbital

branch, passes directly forwards to the supra-orbital notch,

through which it escapes on the forehead, its subsequent

course and distribution being similar to that of the preceding.

These nerves maintain communication with the temporal

branches of the facial or portio dura.

The nasal branch (r. oculo-nasalis) is intermediate in size

and position between the preceding nerves. Having entered

the orbit through a separate foramen in the dura mater, it

passes between the two heads of the external rectus muscle,

and then inclines inwards and forwards, rising over the optic
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nerve to reach the inner side of the orbit : whilst passing over

the optic nerve it gives a small branch (r. ad ganglion), which

terminates in the posterior and superior angle of the lenticular

ganglion. At the inner wall of the orbit the nerve divides

into two twigs, one of which passes into the cavity of the

nose (r. nasalis internus v. ethmoidalis), the other issues from

the orbit beneath the trochlea, and has on that account been

called the infra-trochlear branch. The nasal branch passes

inwards to the cavity of the cranium, through the foramen

orbitale internum anterius, and on reaching the side of the

crista galli, runs forwards on the cribriform lamella, descend-

ing into the nose through its anterior foramen or fissure. In

this situation the nerve lies close upon the septum narium,

and divides into three or four filaments, some of which ramify

in the pituitary membrane ; others are prolonged to the inte-

gument at the extremity of the nose ; and one twig, passing

out between the lower margin of the os nasi and the lateral

cartilage, is distributed to the skin in this situation. The
infra-trochlear branch emerges from the orbit at the inner

side of the orbit, and beneath the trochlea, where it divides

into filaments, which are given to the upper eye-lid, the ten-

sor tarsi muscle, and the root of the nose; some of them also

extending to the lachrymal sac and caruncula lachrymalis.

SUPERIOR MAXILLARY NERVE.

837. The superior maxillary nerve, or second division of

the fifth (ramus quinti paris secundus ; r. maxillaris superior),

is intermediate in size, as well as in direction and situation,

between the ophthalmic and inferior maxillary nerves. It

passes forwards, and leaves the skull by the foramen rotun-

dum of the sphenoid bone, after which it crosses the spheno-

maxillary fossa, and enters the infra-orbital canal, through

which it is conducted beneath the floor of the orbit, and finally

ramifies on the cheek and side of the face. Whilst passing

across the fossa, it receives two branches of communication,

sent upwards to it from Meckel's ganglion ;
immediately after

its exit from the foramen rotundum it sends upwards into

the orbit a branch (orbital, nervus subcutaueus mala), which

passes forwards, and forms an anastomosis with the lachry-

mal nerve, sending twigs to the lachrymal gland, some of

3 A 2
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which are continued along the outer margin of the orbit, to

be distributed to the orbicular muscle and the integument

;

finally, one filament passes through the malar bone to the

temporal fossa, and communicates with a branch of the portio

dura. The posterior dental branches, three or four in num-

ber, descend upon the tuberosity of the superior maxillary

bone, and enter the foramina observable on its surface :

through these the filaments descend to the alveoli of the molar

teeth, in the pulp of which they ramify : one filament will be

observed to run along the alveolar border of the superior

maxilla, supplying the gums. Before it emerges on the face,

the superior maxillary nerve sends downwards a branch

{anterior dental), which divides into three or four filaments,

for the supply of the bicuspid, canine, and incisor teeth. At
its exit from the infra-orbital foramen, the nerve is concealed

by the orbicularis and levator labii superioris muscles, where

it divides into a number of branches, some of which incline

inwards to the nose, and communicate with the nasal branch

of the ophthalmic nerve; others pass downwards upon the

cheek and upper lip ; and a third set incline somewhat out-

wards, forming a complete mesh by their interlacement with

the branches of the facial or portio dura nerve.

INFERIOR MAXILLARY NERVE.

838. The inferior maxillary nerve, the third and largest

branch of the fifth pair (ramus tertius quinti paris ; r. infra-

maxillaris), is made up, as has been said, of two portions,

which issue from the cranium by the foramen ovale of the

sphenoid bone, and become united immediately after their

exit. A few lines beneath the base of the skull, in which si-

tuation it is under cover of the pterygoideus externus muscle,

the nerve divides into two primary branches. One of these,

which lies superior to the other, and also is smaller than it,

soon subdivides into five offsets, which are distributed to the

deep-seated muscles as follow : — The deep temporal branches,

two in number (r. temporales profundi, anterior and poste-

rior), at first pass outwards between the external pterygoid
muscle and the bone, one of them at the same time inclinino-

forwards
; they then ascend, and become applied to the inner

surface of the temporal muscle, to which most of them are
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distributed
;
some, however, pierce its fibres and fascia, and

becoming superficial, anastomose with the superficial tempo-
ral branches of the facial nerve. The buccal branch (r.

buccalis) is longer than any of the others ; it inclines down-
wards and forwards between the pterygoid muscles, and
reaches the surface of the buccinator muscle, on which it

spreads out into four or five filaments, which communicate
with branches of the facial nerve, supplying the muscles of

the cheek and lips. In its course it furnishes some twigs to

the external pterygoid and temporal muscles. This nerve is

sometimes found to arise by a common trunk with, or to give

off, one of the preceding (temporal) branches. The pterygoid

nerve (n. pterygoideus) passes between the pterygoid and cir-

cumflexus palati muscles, to ramify in the internal pterygoid ;

there is frequently more than one pterygoid twig. The mas-

seteric branch (r. massetericus) is directed transversely out-

wards in front of the glenoid fossa of the temporal bone,

passes between the temporal and external pterygoid muscles,

and finally escaping through the sigmoid notch of the lower

maxillary bone, supplies the muscle from which its name is

derived.

The remaining division of the inferior maxillary nerve sub-

divides into three branches, viz. the gustatory, auricular, and

inferior dental.

839- The gustatory nerve (w. gustatorius v. lingualis), im-

mediately after its origin, sends a short branch, of considerable

thickness, to the dental nerve: lying anteriorly to this, it then

descends between the pterygoid muscles for some way, where

it is joined at an angle by the chorda tympani nerve, which

accompanies it whilst descending inside the ramus of the

lower maxillary bone, but soon parts from it, to be dis-

tributed to the submaxillary gland. The gustatory nerve

continues its course forwards, under the mucous membrane of

the mouth, to reach the side of the tongue, passing between

the hyo-glossus and mylo-hyoideus muscles, in company with

the duct of the submaxillary gland. As it ascends by the

side of the tongue, it gets above the sublingual gland, and

divides into several minute filaments, which may be traced

beneath the mucous membrane, gradually becoming soft and

waving, until they reach the papillae, where they terminate.
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The nerve, during its course, gives one or two filaments

to the internal pterygoid muscle, also some which com-

municate with the hypoglossal nerve, and others to the

sublingual gland.

840. The auricular or superficial temporal branch (r. meatus

auditorii externi, Meckel; temporalis saperjicialis) inclines

outwards, to gain the interval between the condyle of the

lower jaw and the meatus auditorius externus, where it

divides into several branches, whilst lying deeply in the sub-

stance of the parotid gland. Some of these communicate

with the facial nerve ; others (the proper auricular twigs)

incline backwards, and ramify in the integuments of the ex-

ternal ear, some entering the meatus externus at the point of

connexion between the fibro-cartilage and the bone ; the last

branches, generally two in number, ascend, and becoming

subcutaneous, are distributed to the integuments on the side

of the head, their ultimate filaments maintaining communica-

tions with the other nerves which are furnished to the surface

of the cranium, namely the portio dura, the frontal branches

of the ophthalmic, and posterior branches of the second cer-

vical nerve.

841. The inferior dental nerve (n. dentalis), usually receiv-

ing at its commencement a short thick branch from the gus-

tatory, arises as it were by two roots, (between which the

internal maxillary artery passes,) and is the largest of the

branches of the inferior maxillary nerve. It descends at first

between the two pterygoid muscles close to the gustatory, then

passes between the internal pterygoid and the ramus of the

inferior maxilla, protected from the action of the former by
the internal lateral ligament of the temporo-maxillary arti-

culation, and arrives at the orifice of the dental canal which
occupies the inner surface of the ramus of the inferior maxil-

lary bone. At this point a long delicate branch {ramus mylo-
hyoideus) is given off, which inclines downwards and for-

wards in a groove marked for it on the inside of the ramus of

the jf&w. This branch rests on the inferior surface of the

mylo-hyoideus muscle, to which, as well as to the submaxil-
lary gland and anterior belly of the digastricus, it gives fila-

ments. The dental nerve, having entered the canal appro-
priated to it in the lower jaw, passes horizontally forwards
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about three lines beneath the roots of the teeth, to each of

which it sends filaments, which incline obliquely upwards,

and enter the foramina in their apices, to be distributed

to their central pulp. When arrived opposite the foramen

mentale, the nerve divides into two branches, one of which,

smaller than the other, continues in the canal as far as the

symphysis of the chin, where it anastomoses with the corre-

sponding nerve of the opposite side; and from the arch thus

formed filaments ascend to supply the canine and incisor teeth.

The other division of the nerve (ramus mentalis) passes through

the foramen, and appears on the face, where it ramifies freely

in the muscles and integuments of the chin and lip, its fila-

ments communicating with those of the facial nerve.

SPINAL NERVES.

842. The spinal nerves are thirty-one pairs in all ; and

each individual nerve is attached by two sets of filaments,

one to the anterior, the other to the posterior surface of the

spinal cord. These unite (sect. 786) into one short trunk,

which, as it passes out of the intervertebral foramina, divides

into two branches, one anterior, the other posterior, which are

distributed respectively to the parts in front of and behind

the vertebral column. The anterior branches are, with one

or two exceptions to be noticed in the special description of

the nerves, larger than the others, and form the several

plexuses found in different situations. These nerves are

usually arranged in four groups, from a consideration of the

regions in which they are situated, viz. cervical, dorsal, lum-

bar, and sacral.

The cervical nerves are sometimes described as eight,

sometimes as seven, in number, the difference depending on

the place assigned to that which emerges from the spinal

canal above the first vertebra of the neck.

FIRST CERVICAL NERVE.

843. The first cervical nerve (riervus sub-occipitalis, decimus

cerebri) is the smallest of the spinal nerves, except the last

sacral. Willis and several succeeding anatomists considered

it as one of the cerebral nerves, but Soemmering, Meckel,

and Bell have on just grounds associated it with those that
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arise from the spinal column, because, like them, it arises by

two roots, presents a ganglion on the posterior one, and in its

general distribution is analogous to those which succeed it.

This nerve passes out between the arch of the atlas and the

occipital bone, lying in the groove on the upper surface of

the former, and reaches the triangular space bounded by the

recti and obliqui muscles, where it divides into an anterior

and a posterior branch. The latter resolves itself into four or

five filaments, which are distributed to the small muscles just

mentioned, and to the complexus. It may be here observed,

that the posterior branches of the three upper cervical nerves

mutually communicate by a filament sent from one to the

other, previously to their final division, so that an interlace-

ment is formed between them, though it does not receive the

name of plexus. The anterior branch of the first cervical

nerve, smaller than the posterior, runs obliquely forwards

upon the transverse process of the atlas, and, on reaching the

anterior surface of the spinal column, descends and joins with

a branch sent up from the second nerve, having previously

given some filaments to the muscles by which it passes. At
the point of union also some twigs are sent to communicate

with the lingual and vagus nerves and the superior cervical

ganglion, at the base of the skull ; a slender filament descends

with the vertebral artery in its canal.

SECOND, THIRD, AND FOURTH CERVICAL NERVES.

844. The second, third, and fourth cervical nerves may in

their description be taken together, inasmuch as by their

anterior branches they form the cervical plexus. Their pos-

terior branches shall be described in the first instance.

Posterior branches.—The posterior branch of the second

cervical nerve, of greater size than the anterior, passes back-
wards and upwards, covered by the complexus, and resting

on the rectus posticus and obliquus inferior. To these, as

well as to the splenius, it gives ramusculi, and finally, having
pierced the fibres of the complexus, becomes subcutaneous,

ramifying in the skin of the occiput. It communicates with
the corresponding branches of the nerves next to it, namely,
the first and third. The posterior branch of the third nerve,
less in size than the anterior, passes backwards by the articu-
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lation of the second and third vertebra, anastomoses with the

preceding branch, and supplies filaments to the muscles in

its neighbourhood; finally it pierces the muscles and ascends,

becoming subcutaneous, and ramifies on the back part of the

head and neck. The posterior branch of the fourth is smaller

than either of those above it, except the first. It passes di-

rectly backwards between the transverse processes of the

third and fourth vertebrae, and having given several filaments

to the complexus muscle, pierces the splenius and trapezius,

supplying both, and ultimately terminates in the integuments

of the neck.

Anterior branches.—The anterior branches of the second,

third, and fourth nerves communicate by small twigs with the

superior cervical ganglion, and will be observed, as soon as

they appear on the fore part of the neck, to send filaments

mutually one to the other, in order to form the cervical

plexus. The cervical plexus thus formed is placed at the

upper and lateral part of the neck ; it extends from the

transverse process of the second to that of the fourth verte-

bra, resting on the fibres of the posterior scalenus and leva-

tor scapulas muscles, and concealed by the sterno-mastoid.

Its branches are divisible into a superficial and a deep set

;

the latter being placed under cover of the sterno-mastoid,

whilst the former lie immediately beneath the fascia, some of

them passing up towards the jaw and ear, others down to the

clavicle.

1. Superficial branches (ascending).— These, as they issue

from the plexus, are three in number. They turn round the

posterior border of the sterno-mastoid muscle, and will be

observed to differ in size and direction as they lie upon its

cutaneous surface. The middle or largest branch (nervus au~

ricularis mugnus, Scemm. ; zigornato-auriculaire, Chauss.)

ascends perpendicularly towards the interval between the

lobe of the ear and the angle of the jaw, lying close to the

external jugular vein, and, on reaching the parotid gland,

divides into branches, one or two of which pass deeply into

its substance and join with those of the facial nerve. The

rest of the branches remain superficial, and ramify in the in-

tegument of the external ear, some at its facial, and one or

two at its occipital aspect. The internal branch (r. supeifi-
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cialis colli) inclines obliquely up towards the submaxillary

gland, giving filaments to the platisma and digastricus, also

one or two which join with the cervical branches of the facial

nerve : it finally divides into delicate filaments, which inter-

lace with those of the chorda tympani, as they ramify on the

sub-maxillary gland, forming a sort of plexus by their union.

The posterior branch (r. occipitalis minor) runs along the

posterior border of the mastoid muscle, lying on the splenius,

and terminates by three or four filaments in the integument

of the occiput and ear, anastomosing with a branch of the

portio dura.

Superficial branches (descending).— These as they come

from the plexus will be seen in the interval between the con-

tiguous borders of the sterno-mastoid and trapezius, diverg-

ing as they pass down to the lower part of the neck. They

are embedded in a considerable quantity of cellular tissue,

and as they diverge to their destination, one set passes over

the clavicle, ( r. claviculares,) and supplies the integument on

the upper part of the thorax; another on the acromion

(r. acromiales) ; whilst some lie rather deeply behind the cla-

vicle, being distributed to the posterior belly of the orao-

hyoideus and to the serratus magnus.

2. The deep branches.—A few pass backwards, commu-
nicate with the spinal accessory nerve, and ramify in the

trapezius and levator anguli scapulas muscles. The other

branches of this series are arranged into two divisions: one

of these consists of two filaments, derived from the second

and third nerves, which incline inwards as they descend in

front of the sheath of the cervical vessels, to join the descen-

dens noni, and form with it an inverted arch. From the con-

vexity of this arch, which looks downwards, three or four

long waving filaments proceed towards the front of the neck,

where they are distributed to the sterno-hyoideus and sterno-

thyroideus, as well as to the omo-hyoideus muscles. The
other division consists of two branches, which converge and
unite on the scalenus anticus to form the phrenic nerve.

These will be observed to come from the third and fourth
nerves; but they are further increased by a branch derived
from the fifth, as it descends to the axillary plexus. The
phrenic nerve thus constituted lies on the scalenus anticus,
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near its inner border, and passes into the thorax, to be
ultimately distributed to the diaphragm. It is described

sect 834.

FIFTH, SIXTH, SEVENTH, AND EIGHTH CERVICAL NERVES.

845. The four inferior cervical nerves, namely, the fifth,

sixth, seventh, and eighth, divide, like the preceding, into

anterior and posterior branches. The latter are small ; they

pass backwards from the intervertebral foramina, and supply

the muscles and integuments at the lower part of the neck.

Brachial plexus.—The anterior branches of these nerves

are of very considerable size, much larger than those which

form the cervical plexus. After emerging from the interver-

tebral foramina, they receive some filaments from the inferior

or middle cervical ganglia of the sympathetic ; and, being

joined by the corresponding branch of the first dorsal nerve,

unite in a peculiar way to form an interlacement called the

brachial or axillary plexus, which extends from opposite the

sixth cervical vertebra to the coracoid process. In the neck,

the branches which form it lie between the scaleni muscles ;

closely aggregated together, they pass downwards and out-

wards into the axillary space, between the subclavius muscle

and the first rib, and are placed at the acromial side of the

accompanying artery.

846. The branches which form this plexus are said by

Boyer, and other anatomists, to interlace inextricably. An
arrangement of them, however, may be made as follows

:

a probe may be previously passed across, through the pri-

mary divisions of the plexus, so as to divide them into an

anterior and posterior set. The anterior branches of the

fifth and sixth cervical nerves will be observed, after coming

out of the intervertebral foramina, to unite and form a com-

mon trunk, which, after giving off the supra-scapular nerve,

separates into two divisions. Of these, one, posterior in si-

tuation, descends to form the circumflex nerve, and gives a

small slip to form the spiral ; the anterior division unites with

a similar one from the seventh, and the common trunk thus

resulting gives at its upper side the external cutaneous nerve,

at the lower, the outer head of the median. The first dorsal

nerve ascends to join the last cervical, to form a common
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trunk, which also separates into two divisions. The pos-

terior one unites with a similar offset from the seventh to

form the spiral nerve; whilst the anterior, after giving

off from its inner side the internal cutaneous nerve, divides

ultimately into the ulnar nerve and the inner head of the

median.

847. Brachial plexus— its brandies.— From this nervous

interlacement several nerves proceed, which may be divided

into three sets:— 1. The first consists of those which pass

off rather higher up from the plexus, viz. the supra-scapular,

the sub-scapular, and the thoracic, the latter consisting

usually of three branches, all, however, going to nearly the

same destination. Opposite the coracoid process, the plexus

divides into six ultimate branches, for the supply of the

limb, which may be resolved into— 2, those which reach the

hand and fingers, consisting of the ulnar, median, and spiral

nerves ; and 3, those which do not extend so far, namely, the

internal cutaneous, the external cutaneous, and the circum-

flex nerves.

NERVES OF THE SUPERIOR EXTREMITY.

The first set of these nerves, according to the division

above indicated, consists of the supra-scapular, the sub-

scapular, and the thoracic nerves or branches.

SUPRA-SCAPULAR NERVE.

848. The supra-scapular nerve ( n. supra-scapularis) passes

off from the plexus as high up as opposite the sixth cervical

vertebra. Its direction is backwards and outwards, as it

descends to the superior border of the scapula. The nerve

passes through the supra-scapular notch or foramen, and so

reaches the dorsum of the scapula, where it gives branches,

first, to the supra-spinatus muscle, and then continues its

course upon the neck of that bone, until it arrives in the

infra-spinal fossa, where it terminates by ramifying in the

muscles.

SUB-SCAPULAR NERVE.

849. The sub-scapular nerves (». sub-scapulares) pass
backwards from the plexus, at first lying deeply in the ax-



INTERNAL CUTANEOUS NERVE. 733

illary space; they are usually three in number. One, the

smallest of the three, enters the sub-scapular muscle, and is

distributed to its substance. The others not unfrequently

arise by a common trunk, but sometimes separately ; both

proceed in the same course as the sub-scapular artery, one

supplying the muscle of that name, as well as the teres major

and minor ; whilst the other, somewhat larger, pierces the

teres major, and ramifies in the latissimus dorsi.

THORACIC NERVES.

850. The thoracic nerves (n. thoracici) are usually three

in number. Of these, two may be observed to pass down
on the fore part of the thorax, lying in front of the axil-

lary vessels, and to terminate by ramifying in the substance

of the pectoralis major and minor muscles. Another very

long branch commences by two filaments, which soon unite

to form a thin, flat nerve, that lies behind the plexus and

the axillary vessels. It descends along the thoracic side of

the axillary space, resting upon the serratus magnus muscle,

to which in its course it gives branches, and finally termi-

nates by ramifying in the lower part of that muscle. This

nerve, from its situation, is called the posterior thoracic

branch. Sir C. Bell classes it amongst the respiratory

nerves, as, according to his views, its function is to associate

the muscle to which it is distributed with the general respi-

ratory movements. From its situation it is named the ex-

ternal respiratory nerve, to distinguish it from the phrenic,

which is placed within the thorax.

INTERNAL CUTANEOUS NERVE.

851. The internal cutaneous nerve (n. cutanens internns),

commencing at the inferior and internal part of the plexus,

descends along the inner side of the arm, being the smallest

and most superficial of the nerves derived from the plexus.

It lies for some way covered by the fascia of the arm, and

divides, at a variable distance above the elbow, into two

branches, which separately pierce the fascia. One of these

may be observed to cross in front of the median basilic vein,

and then to descend along the fore part of the arm, gradu-

ally inclining towards its inner side. It distributes several
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filaments to the skin, and maintains communications with the

external cutaneous nerve on the one hand, and with the

larger branch, or proper continuation of the internal cutane-

ous, on the other, and finally ceases at the wrist. The other

division of the nerve is larger than the preceding, and lies

nearer to the inner condyle of the humerus. At the bend of

the elbow it inclines towards the ulnar border of the fore-

arm, distributing filaments on each side as it descends, which

freely ramify in the integument. Towards the carpus the

nerve is necessarily much diminished, after having given off

so many branches ; its final ramifications may be traced as

far as the skin over the inner border of the hand. Previ-

ously to reaching the elbow, and before its division, the nerve

sends off several small and delicate branches to supply the

skin that covers the biceps and triceps muscles.

EXTERNAL CUTANEOUS NERVE.

852. The external cutaneous nerve {musculo-cutaneous, ner-

vus perforans Casserii) issues from the superior and external

part of the plexus, being intermediate in size between the

preceding nerve and the ulnar. Its direction is outwards

and downwards, so as to reach the border of the coraco-bra-

chialis muscle, the fibres of which it in most cases pierces,

but sometimes passes behind it. In either case, the nerve

passes between the biceps and brachialis anticus muscles,

where it gives off three or four branches to the muscles be-

tween which it lies, the continuation of the nerve being in-

tended for the skin, whence its name, musculo-cutaneous.

After this the nerve inclines outwards as it descends, reaches

the outer border of the arm, and pierces the fascia, so as to

come into contact with the median cephalic vein, behind
which it lies. The nerve is thus placed between the fascia

and integument, at the external or radial border of the fore-

arm, along which it continues to descend as far as the wrist,

where it terminates by dividing into two sets of filaments, one
of which ramifies in the skin covering the anterior, the other
in that on the posterior aspect of the carpus.

The branches given off by the nerve in its entire course are
divisible into two sets, one muscular, the other cutaneous,
whence its name. The muscular branches consist of three or
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four filaments distributed to the flexor muscles ; one may be

traced for some way in the interior of the coraco-brachialis,

arising from the nerve whilst passing through its substance,

or beneath it ; the others go to the biceps and brachialis an-

ticus, one communicating with the median nerve. The cuta-

neous branches not only supply the integument of the fore-

arm, but also maintain communications with the internal

cutaneous nerve on the one hand, and the cutaneous branches

of the spiral nerve on the other, by filaments which take a

curved direction, and unite with similar off-sets from the

nerves just mentioned, so as to form arches, whose convexity,

for the most part, looks down towards the hand. Finally,

on the fore part of the wrist and root of the thumb, its ter-

minal branches unite, in the same way with the cutaneous

branches sent by the median nerve, to the integument on the

palm of the hand.

CIRCUMFLEX NERVE.

853. The circumflex, or axillary nerve (n. circumflexus

brachiiv. axillaris), is deeply seated, and altogether concealed

by the plexus. It passes outwards and backwards imme-

diately after its origin, and soon comes into contact with the

posterior circumflex artery. The nerve and artery will be

observed to run together close behind the shaft of the hu-

merus, in order to reach its external aspect, where they both

turn forwards somewhat, so as to lie between the bone and

the deltoid muscle, to which the branches of both are finally

distributed. The long head of the triceps lies behind the

nerve in the first part of its course, and the sub-scapularis

above it, the teres major being below it. To each of these

filaments are given ; and where it turns beneath the deltoid,

a considerable branch descends, becoming superficial, and is

distributed to the skin covering that muscle and the triceps

extensor.

ULNAR NERVE.

854. The ulnar nerve (n. ulnaris), intermediate in size

between the external cutaneous and median nerves, is usually

detached from the plexus opposite the lower border of the

sub-scapular muscle. It inclines a little backwards as it
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descends along the arm, resting on the short head of the

triceps, until it reaches the interval between the inner con-

dyle of the humerus and the olecranon. There the nerve,

after passing through the interval between the heads of the

flexor carpi ulnaris muscle, reaches the fore-arm, along which

it descends close to its ulnar border, resting on the flexor pro-

fundus muscle, and covered by the flexor carpi ulnaris. To-

wards the lower part of the fore-arm the nerve lies close to

the radial border of the tendon of the last-named muscle,

along which it runs, in company with the ulnar artery, to the

pisiform bone and annular ligament of the wrist. Having

passed in front of the latter, it divides into two branches, one

being superficial, the other deep-seated.

The superficial branch, the larger of the two, soon gives

off, at its inner side, a considerable branch, which inclines

towards the ulnar border of the hand, lying upon the short

muscles of the little finger, to which it gives filaments. On
reaching the head of the metacarpal bone, it proceeds along

the inner margin of the digital phalanges to their extremity,

forming the internal collateral branch of the little finger.

Continuing its course directly forwards, the superficial branch

rests on the abductor muscle of the little finger, where it gives

a small off-set from its radial side, which joins with the last

digital branch of the median nerve; and, finally, on arriving

opposite the heads of the metacarpal bones (fourth and fifth),

it divides into two ramusculi, which run along the contigu-

ous borders of the ring; and little fingers.

The deep-seated 'palmar branch of the ulnar nerve becomes
concealed from view by passing beneath the adductor of the

little finger. It then inclines outwards across the metacar-

pus, covered by the flexor tendons, resting on the inter-ossei,

and terminates by two or three filaments, which ramify in

the adductor pollicis. The deep nerve, like the corresponding

artery, forms an arch, whose convexity is turned towards the

fingers, and, in its course, branches are given off on each side

to the inter-ossei muscles, as well as to the small muscles of
the little finger.

The ulnar nerve distributes several branches, which, if

taken in the order of their occurrence, will be found as fol-

low : 1, at the lower border of the axilla, one or two filaments
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are given to the teres major and latissimus dorsi ; 2, in the

arm a few brandies pass into the substance of the long and
short heads of the triceps muscle, on which the nerve lies

;

3, in the fore-arm, numerous branches are given to the

contiguous muscles, viz. the flexor carpi ulnaris and flexor

profundus, and also some filaments, which maintain commu-
nications with the branches of the median nerve ; 4, at the

union of the middle with the lower third of the fore-arm, a

branch of considerable size inclines backwards from the

nerve, and reaches the dorsal aspect of the limb, after having

passed beneath the flexor ulnaris muscle. Continuing to

descend, it lies superficial to the extensor carpi ulnaris, and

so reaches the back of the hand, where it sends a branch

along the inner border of the fifth metacarpal bone, which

gives filaments to the abductor of the little finger, and finally

runs along its ulnar margin as far as the last phalanx. The
continuation of the nerve corresponds in its course with the

fourth metacarpal space, giving off several small filaments to

the skin and parts on the back of the hand, and, on reaching

the heads of the metacarpal bones, divides into two branches,

which extend upon the contiguous margins of the little and

ring fingers, in their entire length, forming their collateral

branches. From the radial side of the nerve a branch not

unfrequently is sent, which supplies also the external border

of the ring finger, and the adjacent one of the middle finger.

But it will sometimes be observed that this branch joins with

some derived from the termination of the spiral nerve, and

that from their union branches proceed to supply the conti-

guous borders of the ring and middle fingers.

MEDIAN NERVE.

855. The median nerve (n. medianus) is so called from the

position which it occupies in the fore-arm. It is of consider-

able size, and arises from the plexus by two fasciculi, or

heads, which embrace the axillary artery. The artery, in this

situation, is surrounded on every side by the divisions of the

plexus. In front, lies the median nerve, behind it are placed

the circumflex and spiral, to the outer side one of the heads

of the median, together with the external cutaneous nerve,

and to the inner, the second head of the median, with the

3 1}
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internal cutaneous and ulnar nerves. The median nerve in-

clines outwards at first, in order to come into contact with the

coraco-brachialis muscle. Towards the middle of the arm it

crosses the artery, usually in front, occasionally behind it, and

becomes placed at its inner side, resting on the brachialis

anticus. At the bend of the elbow the nerve sinks deeply

into the interval between the pronator teres and the supinator

longus muscles, and passes between the two heads of the pro-

nator teres, and beneath the upper border of the flexor sub-

limis. Continuing its course along the fore-arm, the nerve

lies between the muscle last named and the flexor profundus,

with which it passes behind the annular ligament of the wrist,

and so reaches the palm of the hand, where it divides into

five branches.

856. The Jirst digital branch proceeds outwards and for-

wards, lying upon the abductor and short flexor of the thumb,

to both of which it gives filaments. It thus reaches the radial

border of the thumb, and passes along its phalanges to their

extremity.

The second branch is also intended for the thumb, being

placed parallel with the preceding at its ulnar margin.

The third, larger than the preceding, sometimes forms, at

its commencement, a common trunk with them. It proceeds

directly forwards, giving some filaments to the abductor in-

dicis, and one to the first lumbricalis muscle, and finally runs

along the radial border of the phalanges of that finger.

The fourth branch, still larger, corresponds in its course

with the second metacarpal space, where it gives a ramus-

culus to the second lumbricalis muscle, and finally divides

into two collateral branches of equal size, which supply the

adjacent borders of the fore and middle fingers.

Thefifth digital branch lies in the third metacarpal space,

where it communicates by a transverse slip with the ulnar

nerve (its second digital branch). Like the fourth, it divides

into two branches, which are placed along the contiguous
margins of the middle and rino- fmcrers.

In the arm the median nerve communicates with the
musculo-cutaneous, and gives only a very few muscular
branches, which are so small as scarcely to deserve notice ;

they are distributed to the muscles arising from the inner
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condyle of the humerus, opposite which they are given off.

The most remarkable of these is the inter-osseous nerve

{n. inter-osseus anticus). This is of considerable size ; imme-

diately after its origin it passes backwards to reach the anterior

surface of the inter-osseous ligament, where it comes into con-

tact with the artery of the same name. In this situation, the

nerve is interposed between the flexor profundus and flexor

pollicis longus, and so continues, as far as the upper border of

the pronator quadratus muscle. Having passed under cover

of the muscle just named, to which it gives some small fila-

ments, the nerve turns backwards through the inter-osseous

ligament, and so gains the dorsal surface of the hand, where

it ramifies in several filaments.

At the lower part of the fore-arm, another branch is given

off, called, from its ultimate destination, the cutaneous palmar

branch. This descends between the flexor tendons, passes in

front of the annular ligament and palmar fascia, and divides

into filaments, which supply the skin at the centre of the

palm of the hand.

MUSCULO-SPIRAL NERVE.

857. The musculo-spiral nerve (riervus radialis, Scemm.

;

nerf radio-digital, Chauss.) is, at first, the largest of those

which issue from the plexus. Its direction is downwards,

backwards, and outwards, winding in a spiral manner round

the bone, whence its name is derived. It lies in the cellular

interval between the short and middle heads of the triceps

muscle, accompanied by the superior profunda, or spiral

artery. But, in order to reach the external and anterior

aspect of the humerus, where it finally appears, the nerve

passes between the second head of the muscle and the bone,

lying in a canal formed for it by some tendinous fibres, which

arch obliquely over it. The nerve, in the next place, lies

deeply in the interval between the brachialis anticus and

supinator longus, which overlap and conceal it, until it reaches

the elbow-joint. There it divides into two primary branches,

one being placed on the anterior and external part of the fore-

arm, the other lying deeply at its posterior aspect.

The anterior branch resembles the continuation of the

nerve in direction, though not in size. It proceeds directly

3b2
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downwards, guided by the supinator longus, giving several

branches, usually five or six, which are distributed to the

extensor and supinator muscles. In the middle third of the

arm, the nerve, considerably reduced in size, comes into rela-

tion with the radial artery, and lies to its outer side for some

way. After a while it inclines outwards, beneath the tendon

of the supinator longus, to reach the external border of the

fore arm, upon which it descends, lying superficial to the ex-

tensors of the thumb. Near the carpus it divides into two,

or sometimes into three branches. One of these runs along

the radial border of the thumb, forming its first posterior

collateral branch. Another corresponds with the first meta-

carpal space, and divides, for the supply of the ulnar border

of the thumb and the adjacent border of the fore-finger.

The third, after having given a branch from its ulnar side,

which supplies the contiguous borders of the ring and middle

fingers, proceeds forwards in the second metacarpal space,

and divides into two collateral branches for the supply of the

index and middle fingers (their adjacent borders). This branch

of the spiral nerve will thus supply, besides the thumb, both

sides of the index and middle fingers, and one side of the ring

finger. In some cases, both sides of the latter receive their

nerves from the ulnar, and, occasionally, its radial collateral

branch is derived from an interlacement formed by the rami-

fications of the ulnar and spiral nerves.

The branches of the spiral nerve are numerous. Two or

three, of considerable size, are given to the triceps, whilst the

nerve is in contact with it. One of these ultimately becomes

cutaneous, and is sometimes called nervus cutaneus externus

superior. It ramifies for some way in the integument cover-

ing the external and anterior part of the arm, and even of the

fore-arm, where it communicates with the branches of the

proper external cutaneous nerve. Then it gives the different

muscular branches above mentioned to the supinators and
extensors on the outer border of the fore-arm, and in the

same situation its deep-seated branch. This branch {ramus

profundus, vel muscularis) is larger than the continuation of
the nerve. It inclines outwards as it descends, and after

having passed beneath the supinator longus and the two
radial extensors, pierces the substance of the supinator brevis,
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giving it several filaments. On arriving at the lower border

of that muscle, the nerve gives off several branches, some

being distributed to the long extensors of the fingers, others

to those of the thumb. Finally, one rather remarkable by

its size and regularity (ramus inter-osseus posticus) passes

along the deep-seated muscles (the extensors of the thumb
and index finger), distributes branches to them, and extends

as far as the carpus, ramifying on its posterior aspect.

INTERCOSTO-HUMERAL NERVES.

858. The superior extremity, in addition to the several

nerves thus derived from the brachial plexus, receives three

long branches, which come from the first, second, and third

intercostal nerves. The branch derived from the first inter-

costal nerve passes out between the first and second ribs, and

after giving filaments to the skin at the axilla, runs a little

way in the integument of the inner and upper part of the arm.

The branch from the second intercostal nerve passes out

from the second intercostal space, gives a filament or two

which turn forwards to the skin upon the front of the chest,

and after communicating with the first perforating branch

just noticed, and the third which lies beneath it, as well as

with the internal cutaneous nerve, it gives branches to the

skin of the axilla, and terminates along the inner side of the

arm. The branch from the third intercostal nerve, after

piercing the muscles, gives filaments to the tegument below

the axilla and along the lower border of the scapula. The

origin and termination of these nerves are briefly indicated by

the name given to them—" intercosto-humeral."

DORSAL NERVES.

859- The dorsal nerves (nervi dorsales^ v. intercostales)

consist of twelve pairs ; the first issues through the inter-ver-

tebral foramen, between the first and second dorsal vertebra?,

the last between the twelfth and the first lumbar. The part

of the spinal cord with which the cervical nerves are connect-

ed being nearly opposite the inter-vertebral foramen which

gives them exit, their roots proceed almost horizontally out-

wards ; those of the dorsal region, on the contrary, proceed

obliquely downwards to leave the canal ; and the degree of
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obliquity gradually increases from above downwards, so that

the last deviates from the horizontal direction more than any

of those above it. In size they are less than the inferior cer-

vical, the lumbar, and the greater number of the sacral :
this,

doubtless, is owing to the parts to which the dorsal nerves

are distributed (the parietes of the thorax and abdomen)

being less in extent than the upper and lower extremities,

to which the others are given. Immediately after leaving

the inter-vertebral foramina, they divide, as was described in

treating of the cervical nerves, into posterior and anterior

branches.

860. The posterior branches (rami dorsales, vel postici)

pass backwards between the transverse processes, and are dis-

tributed to the dorsal muscles, some ramifying close to the

spine, others near the angles of the ribs. This difference of

distribution has given rise to these branches being considered

divisible into an internal and an external series; both supply

the erector spinas and superficial muscles, namely, the rhom-

boidei, trapezius, and latissimus dorsi, and send filaments also

to the integuments.

861. The anterior branches (rami intercostales) follow the

intercostal spaces, lying, in the first instance, near the lower

margin of the rib above them, but as they advance they gra-

dually descend, and approach the inferior one, in this respect

corresponding with the intercostal arteries which they accom-

pany. Immediately after their commencement, the anterior

branches communicate, each by one or two small filaments,

with the neighbouring ganglion of the sympathetic nerve.

Proceeding outwards, they at first lie between the pleura and

external intercostal muscles ; towards the angles of the ribs

they pass between the two layers of intercostal muscles, fur-

nishing them with several filaments, and at length each gives

a large superficial branch. This is given off at about half

the length of the intercostal space
; or, as this does not apply

except in the superior nerves, it will be more correct to state

the point to be midway between the spine and the median
line in front.

The further distribution of the nerves presenting some
peculiarities in several, it is necessary to describe them spe-
cially.
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The anterior division of the first nerve sends upwards over

the head of the first rib a large branch to join with the bra-

chial plexus. The continuation of the intercostal nerve in

the first seven spaces, that is to say, those which lie between

the true or sternal ribs, after giving off each a superficial

branch, pursue their original course forwards to the sternum,

furnishing twigs to the intercostal muscles and triangularis

sterni ; and finally piercing them, they ramify in the pecto-

ralis major and the integuments in the neighbourhood of the

sternum. The four following intercostal nerves being those

which correspond with the false or asternal ribs, after having

furnished their superficial branches, approach the anterior

extremity of the intercostal spaces, pass over the costal

attachment of the diaphragm, and advance between the

transversalis and obliquus internus abdominal muscles ;

to these they supply numerous twigs, and finally termi-

nate in the substance of the rectus and the integuments

covering it.

862. The superficial or external branches of the first, se-

cond, and third nerves pass across the axilla, and ramify in

the integuments of the arm on its inner and posterior aspect

;

the former communicates with the internal cutaneous nerve.

These are the intercosto-humeral branches. The correspond-

ing branches of the dorsal nerves, from the fourth to the

eleventh inclusive, pass through the external intercostal mus-

cles, and are distributed to the superficial muscles of the tho-

rax and abdomen ; the superior supplying the pectoral mus-

cles and the mamma, those lower down the serratus magnus

and the external oblique abdominal muscles ; and all send

filaments to the integuments.

The anterior branch of the twelfth dorsal nerve passing

below the last rib, cannot be named intercostal. At its com-

mencement it sends a communicating branch to the first lum-

bar nerve {dorsi-lumbar) : it then passes outwards, inclining

obliquely down from the last rib, and lies in front of the

quadratus lumborum. Near the outer margin of the last-

named muscle, this nerve divides into deep and superficial

branches, which are disposed in the same manner as those

above it: thus the deep-set ramify between the transversalis

and internal oblique muscles, and end in the rectus ; while the
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superficial proceed along between the two superficial muscles,

in which and the integuments they are expended.

LUMBAR NERVES.

863. The nerves intended to communicate the power of

sensation and motion to the lower extremity, are derived from

the lumbar and sacral plexus, that is, from a net-work or

interlacement which the anterior branches of the lumbar and

sacral nerves form, after they have passed out of the spinal

canal. As the entire of these nerves maintain thus an unin-

terrupted communication at their origin, and are distributed

to similar structures, they have been associated under the

general name lumbo-sacral plexus. This union resembles

that which exists between the cervical and brachial plexus,

being perhaps even more intimate.

864. The lumbar nerves, (nervi lumbales,) five in number,

arise from the medulla spinalis by double roots. These, be-

fore uniting at the inter-vertebral foramen, proceed in a very

oblique course, the last approaching to the vertical direction.

Though exceedingly close, as it were compressed together

within the spinal canal, the roots of different pairs have no

communication one with the other ; they form part of what

is named the " cauda equina" of the spinal cord. The trunks

formed by the union of each pair of roots pass through the

inter-vertebral foramina, the first being transmitted through
that between the first lumbar vertebra and the second, the

fifth through that between the last and the sacrum. These
trunks are very short, being not more than a few lines in

length, as they immediately divide into two branches, called,

from their direction, anterior and posterior

865. The posterior branches of the lumbar nerves {rami

postici, vel do/sales) pass backwards, immediately after their

division, between the transverse processes of the vertebrae,

and are distributed to the deep-seated extensor muscles si-

tuated along the spine, some of their branches extending as

for as the skin. It may be observed, that they diminish gra-

dually in size from the first to the last.

866. Lumbar plexus.—The anterior branches of the lumbar
nerves (rami lumbales) increase in size from above downwards,
and inclining outwards as they descend, become mutually con-
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nected by communicating filaments, sent from one to the other.

By the union in this way of the anterior branches of the first

four lumbar nerves, (that of the fifth going to join the sacral,)

a plexus or interlacement is formed (plexus lumbulis) reaching

from the second to the fourth lumbar vertebra, resting on the

junction of the transverse processes with their bodies, and

covered by the psoas muscle. In addition to this mutual

communication, each nerve receives one or two small filaments

from the lumbar ganglia of the sympathetic nerve. The
plexus is moreover brought into relation with the dorsal

nerves by a branch which the last dorsal sends down to the

first lumbar, and also with the sacral nerves by the fifth lum-

bar, which becomes associated with them. As the latter

communicating branch, which is of considerable size, has

been named lumbosacral, the former, though very small and

delicate, may with equal propriety be termed dorsi-lumbar.

The lumbar plexus thus constituted gives off the following

branches, which, if taken in the order of their origin, from

above downwards, may be thus arranged : the musculo-

cutaneous, external cutaneous, external pudic, the crural

and obturator nerves, and lastly the lumbo-sacral or commu-

nicating branch.

8G7. 1. The musculo-cutaueous branches are usually two

in number, and are derived either from the first lumbar

nerve, or in some cases from the filament sent from it to the

second. Both pass downwards and outwards through the

upper part of the psoas muscle, supported on the quadrat us

lumborum, to the posterior part of the crista ilii. While in

the lumbar region these branches run parallel, one being

placed a little superior and external to the other. 1. The

external branch (ilio-scrotal or ilio-inguinal), on reaching

the posterior part of the crista ilii, gets between the transver-

salis and internal oblique muscles, and divides into two ra-

musculi, one of which, after giving some twigs to the trans-

versalis and iliacus, pierces the abdominal muscles, becomes

subcutaneous on the posterior part of the ilium, and is dis-

tributed to the skin over the gluteus medius and maximus.

The other proceeds obliquely forwards and inwards, as far as

the anterior superior spine of the ilium, and then takes the

direction of the crural arch. On reaching the abdominal
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ring, it passes outwards, together with the spermatic cord, to

which it distributes several filaments ; some also reach the

skin of the scrotum, others that on the pubes and labia in fe-

males. The distribution of the branches of this nerve indi-

cates the propriety of the names applied to it, viz. ilio-scrotal,

or ilio-inguinal. 2. The second, or more internal branch,

after descending a little, lies on the fascia iliaca, covered by

the peritonaeum. After running for a while parallel to, and

within half an inch of the crista ilii, it passes through the

fibres of the transversalis, and so is placed between that mus-

cle and the internal oblique, and soon after between the latter

and the external oblique. To these muscles it gives delicate

branches, and terminates by sending two or three which

ramify on the integument of the groin and scrotum, commu-
nicating with the other cutaneous branches in these struc-

tures.

868. 2. The external cutaneous branch (inguino-cutanee,

Chauss.) proceeding from the anterior branch of the second,

or from that between it and the third lumbar nerve, passes

through the psoas muscle on a level with the crista ilii, runs

from thence downwards and a little outwards, lying on the

fascia iliaca. On reaching the anterior superior spinous pro-

cess of the ilium, it emerges from the pelvis, by passing

through the interval between that process of bone and the

inferior one, after which the nerve divides into two ramusculi,

which separately pierce the fascia lata of the thigh, and pro-

ceed to different destinations. 1. One of these inclines back-

wards, and, becoming subcutaneous, runs over the tensor

vagina; muscle, and along the external part of the thigh,

placed between the fascia and the integuments, distributing

filaments as it descends, until it ceases to be discernible about

the union of the middle with the lower third of the thieh.

2. The anterior branch pierces the fascia from an inch and a

half to two inches below the anterior superior spine of the

ilium, becoming also subcutaneous, and ramifies as far as the

external side of the knee, in numerous delicate filaments,

which will be found on the fascia covering the vastus exter-

nus muscle.

869. 3. The external pudic branch (nervus spermaticus

cxtcrnus, Socmm.
; pudendus externus; genito-cruralis) arises
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from the second lumbar nerve, or from the communicating

branch between it and the first, pierces through the fibres of

the psoas muscle and the fascia that covers it, and then runs

vertically downwards, lying on the anterior surface of that

muscle. In this course it is covered by the peritonaeum,

and, on approaching the crural arch, it divides into two ra-

musculi, one being internal, the other external in its direc-

tion. 1. The internal ramusculus, somewhat larger and

longer than the other, turns forwards a little, so as to come

into contact with the spermatic cord, or round ligament, which

it accompanies through the abdominal ring, being distributed

to the cremaster muscle and the investments of the testis in

the male, some of its filaments extending also to the neigh-

bouring parts of the groin, and in the female to the labia and

pubes. 2. The external branch inclines outwards in front of

the external iliac vessels, just at their termination, passes

beneath the crural arch, and divides into several filaments,

which ramify in the inguinal region and in front of the thigh,

some of them becoming subcutaneous.

870. 4. The crural nerve (nervus femoralis ; femoro-prse-

tibialis) arises from the second, third, and fourth lumbar

nerves, the greater part being derived from the two last ; in

some instances, also, it receives a small filament from the first,

or from the communicating branch that passes between it and

the second. The nerve thus formed is of considerable size,

and is situated at first deeply in the sulcus between the con-

tiguous margins of the psoas and iliacus muscles. As it de-

scends it comes forwards somewhat, so as to become appa-

rent, though it still remains covered by the fascia iliaca, and

is guided to the crural arch by the psoas muscle (its external

border), which separates it from the iliac artery. In this

course the nerve gives from its external side several small

filaments to the iliacus muscle ; internally, some also pass

over the iliac vessels, and others to the psoas muscle.

Amongst the latter, one may be observed to take a retrograde

course, running from below upwards on the muscle. Close

to Pouparfs ligament, or immediately after it has passed

beneath it, the anterior crural nerve spreads out and divides

into a lash of branches, which diverge to their different des-

tinations, and may be divided into a superficial and deep-



743 NERVOUS SYSTEM.

set, the former piercing the fascia, and becoming subcuta-

neous, forming the cutaneous nerves of the anterior and in-

ner parts of the thigh, the latter remaining covered by that

membrane.

871. The superficial branches are very slender, and usually

two in number ; sometimes there are more. They pierce the

fascia from half an inch to an inch below Pouparfs ligament,

one just in front of the femoral artery, the other about mid-

way between that point and the external border of the thigh.

The former may be called the internal, the latter the middle

cutaneous branch, inasmuch as it lies intermediate between it

and the external cutaneous nerve (its anterior branch) already

described. The middle cutaneous branch passes down beneath

the integument, lying on that part of the fascia which covers

the rectus muscle, and may be traced as far as the front of the

knee. The internal ramusculus takes nearly the course of

the great saphenous vein, distributing filaments as it descends

over the sartorius and vastus internus, as far as the inner side

of the knee-joint.

872. The deep-sealed branches of the anterior crural nerve

are very numerous, and admit of being divided into an exter-

nal, internal, and long or descending set, the two former being

distributed altogether to the muscles, the last for the most

part to muscles, part, however, being subcutaneous. The
long descending branches are two in number

;
they both in-

cline inwards as they descend, and come into contact with the

sheath of the femoral vessels, where they are crossed by the

sartorius muscle. One of these lies along the external side

of the sheath of the vessels for some way, and distributes fila-

ments to the sartorius as it descends ; it soon, however, in-

clines outwards, and ramifies in the vastus internus as far as

the knee. The other branch (nervus saphenus major, vel in-

ternus ; tibio-cutane Chauss.) is larger and much longer than

the preceding. It inclines inwards to get upon the sheath of

the vessels ; it then runs under cover of the fascia extended

from the adductors to the vastus internus, and lies for about

the middle third of the thigh towards the superior and exter-

nal side of the artery. When the artery is about to pass

backwards into the popliteal space, the nerve ceases to ac-

company it, and continues its course directly down to the
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knee, covered by the sartorius, to which it gives some fila-

ments. Opposite the inner condyle, the saphenous nerve

may be found between the tendons of the sartorius and gra-

cilis muscles. In this situation the nerve becomes subcuta-

neous, and applies itself to the saphenous vein, which it ac-

companies along the anterior and inner side of the leg, dis-

tributing filaments to the integuments as it descends. It

passes with the vein in front of the inner ankle, and ramifies

by several minute filaments upon the dorsum of the foot.

At its origin, this nerve receives a branch of communication

from the obturator.

The rest of the deep-seated branches are distributed ex-

clusively to the muscles of the thigh, and may, as we have

said, be divided (from a consideration of their direction)

into an external and an internal set. The external branches

incline outwards in front of the iliacus and psoas muscles,

gradually diverging as they proceed. They get under cover

of the sartorius, and give off three or four filaments for its

supply, some of which pierce the fibres of the muscle, and

ramify on its anterior surface. Other branches, still very

numerous, pass beneath the rectus and tensor vaginas femoris,

supplying both ; the remainder being distributed to the psoas

and iliacus muscles after their junction, and finally to the

two vasti and the crureus. The internal set of branches, not

so large or so numerous, incline inwards beneath the femoral

vessels, and supply the pectineus and adductor longus.

873. The obturator nerve (nervus obturatorius, sub-pubio-

femoralis) arises from the third and fourth lumbar nerves,

and is smaller than the crural nerve, from which it is sepa-

rated by the breadth of the psoas muscle, one running along

its external border in the iliac fossa, the other placed beneath

its inner margin, along the brim of the pelvis. In this course

the nerve lies between the peritonaeum and the pelvic fascia,

being situated about half an inch above the corresponding

artery, (when it arises from the internal iliac), but gradually

descends, so as to come into contact with it as they approach

the obturator foramen, through which they pass out from the

pelvis, and reach the upper part of the thigh. In this situa-

tion the nerve lies deeply between the pectineus and obtura-

tor externus muscles, and divides into two branches, one
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lying on a plane anterior to the other, the adductor brevis

being in fact interposed between them.

1. The anterior branch sends a filament to join the long

saphenous nerve, and, descending under cover of the pec-

tineus, divides into two ramusculi, one of which is given to

the adductor brevis, the other to the adductor longus and

gracilis. 2. The posterior, or deeper branch, passes back-

wards as it descends between the adductor brevis and magnus,

<nvin<>- filaments to both, as well as to the obturator externus.

LUMBOSACRAL NERVE.

874. The lumbo sacral, or communicating nerve (nervus

lumbo-sacralis), is the last off-set from the lumbar plexus, and

in size is larger than either of the preceding nerves. It is

made up of the whole of the anterior branch of the fifth pair,

and of the connecting branch sent down from the fourth. It

passes backwards in front of the sacro-iliac symphysis to

reach the pelvis, where it joins the first sacral nerve, and so

contributes to form the sacral plexus, at the same time that

it forms the connecting link between it and the lumbar

plexus. Before its termination it gives off the gluteal

branch, which is the only one that arises from it. The glu-

teal nerve (nervus gluteus superior) turns outwards beneath

the border of the sciatic notch, and above the pyriformis

muscle. On reaching the exterior of the pelvis, the nerve

immediately divides into numerous filaments, which ramify

over the dorsum ilii, supplying the two deep-seated gluteal

muscles.

SACRAL NERVES.

875. The sacral nerves, five, and not unfrequently six in

number, arise from the extremity of the medulla spinalis,

which, it may be observed, ceases in the adult subject oppo-
site the second lumbar vertebra. The fasciculi which com-
pose the roots of these nerves must therefore descend almost

vertically in the sacral canal, to reach the foramina through
which they are transmitted; and as they are divided into a

number of filaments, proceeding from a root or common
point of attachment, they assume that peculiar appearance
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which has given rise to the term caiida equina, usually

applied to them with the lower lumbar nerves, which present

a like disposition, though in a less marked degree. While
yet within the sacral canal, the two roots by which each

nerve arises unite to form a common trunk, which soon

divides into two branches that take quite an opposite course,

one being directed backwards, the other forwards.

876. The posterior branches of the four superior sacral

nerves, like those of the lumbar set, are much smaller than

the anterior. They pass backwards through the posterior

sacral foramina, penetrate the tendinous origin of the sacro-

lumbalis muscle, to which they distribute filaments in their

passage, and become sub-cutaneous. Each of these branches

inclines outwards, lying on the fascia that covers the gluteus

maximus muscle, and is finally distributed to the skin cover-

ing the nates. The posterior branches of the two last sacral

nerves are much smaller than any of the others; they pass

downwards and forwards to supply the integuments round

the margin of the anus. These several nerves have for the

most part a communication from one to the other, each being

connected with that which precedes and follows.

877. The anterior branches {rami antici) of the sacral

nerves diminish in size from above downwards. They issue

from the spinal canal through the anterior sacral foramina,

and immediately each communicates with the neighbouring

pelvic ganglion of the sympathetic nerve. The first three

sacral nerves passing outwards and uniting with the commu-

nicating: branch sent down from the fourth and fifth lumbar

nerves, and having received some branches from the fourth

sacral, form the sacral plexus, not as in other instances, by

sending fasciculi from one to the other, so as to constitute an

interlacement, but by a union of their fibres, forming a large

compressed cord, from which nerves are given off. The

anterior branch of the fourth sacral nerve, after passing

through the fourth sacral foramen, communicates by a fila-

ment with the sympathetic, and gives some off-sets, which,

with similar branches from the third, go to the hypogastric

plexus. It sends some filaments to the levator ani and

coccygeus muscles, after which it terminates in the skin

about the anus, and in the sphincter ani. The anterior
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branches of the fifth and sixth sacral nerves are very small,

and do not enter into the formation of the plexus : they pass

forwards, the first between the sacrum and coccyx, the second

in a notch on the side of the latter, and are distributed to

the muscles in their immediate neighbourhood, namely, the

sphincter ani and coccygeus.

878. The sacral plexus (plexus sacralis, vel ischiadicus),

formed as above stated, is situated deeply at the posterior

and lateral part of the pelvis, resting on the surface of the

pyriformis muscle, crossed by some of the branches of the

internal iliac artery, and covered (particularly at the left

side) by the rectum.

The branches of the sacral plexus may be divided into two

sets, one internal, the other external : the former consisting

of the hemorrhoidal, vaginal, uterine, vesical, and pudic, are

distributed to the parts in the pelvis and perinaeum ; the

latter, intended for the supply of the lower extremity, are

two in number, and are named the small and the great

sciatic nerves.

879- The hasmorrhoidal nerves (nervi hamorrhoidales supe-

riores) pass forward to the lower part of the rectum, and

ramify in its muscular coat and mucous lining membrane,

from the sphincter upwards to a considerable distance. These

nerves interlace with branches of the sympathetic, and com-

municate with the vesical and vaginal nerves, which occa-

sionally are even given off altogether from them.

880. Vaginal and uterine nerves.— Several slender twigs

pass forward by the side of the rectum and are distributed to

the vagina ; a few ascending reach the lower part of the

uterus, anastomosing with the numerous branches of the sym-

pathetic nerve supplied to that organ.

881. The vesical nerves, frequently confounded at their

commencement with the two preceding series, proceed for-

wards to the lower part of the bladder, and ramify in its two
internal coats. In their course they furnish twigs to the

vesiculae seminales and prostate gland in the male, and the

urethra in the female.

882. The pudic nerve (uervus pudendus) is derived princi-

pally from the third sacral ; it inclines downwards and out-
wards from the plexus, so as to come into contact with the
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pudic artery as it is escaping from the pelvis, in the interval
between the pyriformis and coecygeus muscles. Its course
and distribution are similar in every respect to that of the
artery. In company with it, the nerve returns to the pelvis
through the small sciatic foramen, and gives off a superficial

branch (perineal nerve ; n. pudendus inferior). This long
branch, ascending on the inner side of the tuber ischii, sends
one or frequently more twigs to the sphincter ani and mar-
gin of the anus (n. haemorrhoidalis inferior) ; then it passes
forward along the perinajum, in the interval between the

erector penis and accelerator u rinse muscles, and, after fur-

nishing filaments to them and the transversus perinaei, termi-
nates in the dartos and the integuments of the scrotum.

The continuation of the pudic nerve ascends on the rami
of the ischium and os pubis, where it gives some filaments to

the obturator internus muscle. The nerve in the next place

reaches the dorsum of the penis by passing between the

corpus cavernosum and the pubic symphysis ; after which it

passes forwards beneath the skin as far as the glans, where

its filaments cease to be discernible; it distributes filaments

during its course to the integuments and the urethra.

In the female the pudjc nerve presents nearly a like dispo-

sition, but the superficial perinaeal nerve is larger than the

deep-seated one just described, because it is distributed to

the labium, whilst the other supplies the clitoris.

883. The small sciatic nerve {nervus ischiadicus minor,

v. gluteus inferior) arises from the posterior and lower part

of the plexus, from which it inclines backwards and down-

wards to reach the lower border of the pyriformis muscle,

beneath which it escapes from the pelvis. In this situation

it will be found on the same plane with the great sciatic

nerve, but on its inner side, both resting on the superior

gemellus, and covered by the gluteus maximus. Here the

nerve receives a short twig from the great sciatic, and may be

said to divide into branches, which take different directions

;

one being directed outwards to the glutei, others inwards, and

a third set downwards along the thigh. It is, however, more

conformable with usage to consider the descending part as the

proper continuation of the nerve, and the others as its off-sets

or branches. 1. The inferior gluteal branches may be so

3 c
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called to distinguish them from the proper gluteal nerve (a

branch given from the lumbo-sacral, or communicating

nerve), from which, at their exit from the pelvis, they are

separated by the breadth of the pyriformis muscle. The

greater number of these branches are very short, as they

have merely to turn outwards a little, in order to reach the

pelvic surface of the gluteus maximus, to which they are dis-

tributed. One of them, however, may be observed to curve

round the border of the pyriformis, and proceed obliquely

forwards beneath the gluteus, extending as far as its anterior

border. 2. A small branch {posterior and internal cutane-

ous) inclines inwards beneath the tuber ischii, and divides

into filaments, some of which are distributed to the gracilis,

whilst others pierce the fascia, and become subcutaneous,

ramifying in the integument that covers the upper and inner

part of the thigh, as well as the perinaeum and scrotum or

labium. 3. From the posterior surface of the nerve pro-

ceeds the posterior and middle cutaneous branch ; this passes

along the anterior surface of the gluteus maximus to its lower

border, then perforating the fascia, it continues to descend,

distributing filaments to the skin, as far as the popliteal

space, where it terminates. More cutaneous twigs derived

from this nerve will frequently be found piercing the fascia

at different points, together with others to be presently no-

ticed, which are given off from the great sciatic nerve.

The continuation of the small sciatic nerve, as it descends,

inclines inwards, covered by the fascia, and rests on the flex-

or muscles, to which it distributes branches, in its course

towards the inner side of the popliteal space, where it usually

ceases.

GREAT SCIATIC NERVE.

884. The great sciatic nerve (nervus ischiadicus, Scemm. ;

grand femoro-poplite, Chauss.) is the largest nerve in the
body. From its size and direction it may be considered as
the continuation or prolongation of the plexus, it being im-
possible to determine where the one ceases or the other begins.
The fasciculi which enter into its composition are derived from
all the nerves which go to form the sacral plexus. Thus
formed, the nerve emerges from the pelvis, beneath the lower
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border of the pyriformis muscle, (a portion sometimes passing
through its fibres,) and lies in the interval between the tro-

chanter major and tuber ischii, whence it proceeds almost

vertically downwards to the popliteal space. In the upper
part of this course it rests against the external rotator muscles,

in the rest it is supported by the adductor magnus, and is

covered for a short way by the gluteus maximus, and lower

down by the flexor muscles of the leg ; but in the ham it is

placed in the interval between them, embedded in a quantity

of adipose substance, and covered only by the fascia and

integument. The branches of this nerve are necessarily very

numerous:— 1. As it emerges from the pelvis it sends a

branch to the obturator internus, and another to join the

nerve last described. 2. From its posterior surface some

filaments pass to the gluteus muscle, whose size and number

depend on that of the inferior gluteal branches, derived from

the small sciatic nerve, being few and small when the latter

are numerous, and vice versa ; for here, as elsewhere, in the

nervous as well as in the vascular system, a principle of com-

pensation obtains, by which, when the supply from one source

is considerable, that from another admits of being proportion-

ally diminished. Farther down it gives filaments to the flexor

muscles, as they lie over it. From some of these branches,

or from the trunk itself, one or two others pass backwards,

and directly pierce the fascia, after which they proceed down

towards the external side of the ham, ramifying in the integu-

ments. These may be termed the posterior and external

cutaneous branches, to distinguish them from those that arise

from the small sciatic nerve. 3. From its anterior surface

branches proceed to supply the external rotators (a filament

extending to the capsule of the hip-joint) and the adductor

magnus, on which the nerve lies, and some pass outwards to

the short head of the biceps muscle.

885. The sciatic nerve divides, generally about the middle

of the thigh, into an external and internal branch,—the latter,

in direction and size, being its proper continuation. This

division sometimes takes place lower down than the point

here indicated, and in many instances much higher,—occasion-

ally even within the pelvis. The internal or larger division

lies behind and to the outer side of the popliteal artery,

3 c 2
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whilst in the popliteal space; hence during that part of its

extent it may be called the popliteal nerve. According to

the arrangement usually adopted, the nerve is considered

as dividing into two branches, viz. the posterior tibial and

fibular. But were we to adhere to this division, we should

have no popliteal nerve, and it would evidently be a misnomer

to speak of the posterior tibial in the popliteal space, and

describe its relations to the popliteal artery. When treating

of the external division, we cannot avoid this otherwise than

by a periphrasis.

886. The internal or larger division of the sciatic nerve

{popliteal, nervus popliteus) passes directly downwards through

the ham, covered by the fascia, and lying posterior and exter-

nal to the popliteal vessels, from which it is separated by

some adipose substance. After having passed below the

joint, it rests on the popliteus muscle, covered by the gastro-

cnemius. In this situation it inclines inwards, and, crossing

the artery, lies to its inner side. Like the artery, the nerve

assumes the name of posterior tibial (nervus tibialis posticus),

when it has passed below the popliteus muscle. In the leg it

resumes its original position with regard to the blood-vessels,

being again placed externally to them ; here it lies on or rather

behind the tibialis posticus and flexor communis muscles,

covered by the deep fascia which separates it from the soleus.

Gradually inclining to the inner side of the leg, the posterior

tibial nerve, as it descends, passes through that arched inter-

val which separates the inner ankle from the calcaneum, and,

like the artery which it accompanies, divides into its two ter-

minal branches, viz. the internal and external plantar.

887. In this course the nerve gives several branches to

supply the parts along which it passes. A branch of con-

siderable size (nervus cutaneus longus posterior, vel commu-
nicans tibia, Soemm.) runs directly downwards between the

heads of the gastrocnemius, and then over the posterior sur-

face of that muscle, gradually inclining outwards to reach the

external border of the tendo Achillis. In this course the

nerve accompanies the external saphenous vein ; and about

the middle of the calf of the leg, or sometimes lower down, it

joins with a corresponding branch sent from the fibular nerve.

The nerve resulting from this union may be called external
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saphenous ; with the vein so named it passes down behind the

external ankle, so as to reach the dorsum of the foot, where
it divides into two branches, one running on the fourth, the

other on the fifth metatarsal bone, and distributing filaments

as far as the corresponding digital phalanges. The branch

here described lies beneath the fascia in its course down the

leg, but at different intervals sends through it filaments which

ramify in the integuments, some of them descending as far

as the bend of the ankle. Several muscular branches pro-

ceed from the nerve to the heads of the gastrocnemius, the

plantaris, popliteus, and soleus muscles ; and in the lower

part of its course it supplies the tibialis posticus, and the long

flexors, its filaments diverging and uniting again so as in some

places to form a mesh round the posterior tibial artery. Some
filaments are also distributed on the ligaments at the ankle,

and on the bursa and fascia near the insertion of the tendo

Achillis.*

When arrived at the hollow of the calcaneum, and lying

under cover of the abductor pollicis muscle, the posterior

tibial nerve sends off a filament which ramifies in the integu-

ments of the sole of the foot, previously to its division into

the internal and external plantar branches.

INTERNAL PLANTAR NERVE.

888. The internal plantar nerve (n. plantaris interims), the

larger of the two, passes directly forwards beneath the tarsal

bones, concealed by the abductor pollicis muscle, to which,

as well as to the flexor accessorius and flexor brevis, it gives

branches. It soon divides into, or gives off four branches,

intended to supply both sides of the great toe, and of the two

next to it, as well as the inner side of the fourth. The first

ramusculus is smaller than any of the others ; it proceeds

forwards and inwards beneath the flexor brevis pollicis, to

reach the inner side of the great toe, forming its first collateral

branch : the second, as it passes forwards, corresponds with

the interval between the first and second metatarsal bones,

where it gives filaments to the flexor brevis and the first lum-

bricalis, and on reaching the fissure between the toes, divides

into two off-sets, which run along the contiguous borders of

* Demonstration of the Nerves, by Mr. Swan.
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the first and second toes : the third lies in the second meta-

tarsal space, supplies the first plantar inter-osseous muscle,

and, like the preceding branch, divides into two parts to supply

the external border of the second toe, and the adjacent one

of the third : the fourth ramusculus follows a similar course

and distribution with regard to the third metatarsal space,

and the digital phalanges of the third and fourth toes ; it also

joins with, or receives a filament from, the superficial branch

of the external plantar nerve.

EXTERNAL PLANTAR NERVE.

889- The external plantar nerve (n. plantaris exteriius) pro-

ceeds forwards and outwards, lying between the flexor acces-

sorius and flexor brevis digitorum. In this course it gives a

branch which passes to the external border of the foot, and

is distributed to the abductor minimi digiti, after which it

divides into two branches, one being intended to complete the

digital branches of the toes, the other to supply the deep-

seated muscles in the sole of the foot. 1. The first of these,

on reaching the extremity of the fifth metatarsal bone, sends

along the outer border of the foot and of the little toe a col-

lateral branch, similar to that which is given to the great toe

by the internal plantar nerve. The continuation of the branch

may be observed to correspond with the fourth metatarsal

space, where it communicates by an oblique filament with the

internal plantar nerve ; after which it proceeds to the heads of

the metatarsal bones, and divides into branches, which supply

the external border of the fourth toe, and the adjacent one of

the fifth. 2. The deep branch sends outwards a filament to

the flexor of the little toe, and then proceeds almost directly

forwards into the sole of the foot, where it divides into

branches, which supply the abductor pollicis, the inter-ossei,

and transversus pedis muscles.

FIBULAR NERVE.

890. The external division of the great sciatic nerve (ner-

vm peroneus : ramus peroneus ?iervi femoro-poplitei) inclines

outwards as it descends from the point of division towards
the external condyle of the femur, to which it is guided by
the border of the biceps muscle. It then proceeds obliquely
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forwards, lying in the interval between the external head of

the gastrocnemius and the biceps, and reaches the posterior

surface of the head of the fibula, where it may with propriety

be named fibular or peroneal. The nerve continues to de-

scend for a short way between the external surface of the

bone and the peroneus longus muscle, where it is usually said

to divide into two branches, one being named anterior tibial,

the other the musculo-cutaneous. But as the latter, in size

and direction, represents the continuation of the nerve, we
shall so consider it, and treat the former as a branch, more
especially as from its relations and course it is analogous to

the inter-osseous branch in the fore-arm. The peroneal nerve,

as it passes downwards, lies between the peroneus longus and

the extensor communis, and afterwards between the latter

muscle and the peroneus brevis, giving branches to each.

Towards the middle of the leg, it escapes from under cover

of the muscles, much diminished in size, descends for

some way beneath the fascia, and divides into two branches

—

one being a little external to the other. The external branch,

lying between the fascia covering the extensor tendons and

the skin, passes over the bend of the ankle and dorsum of the

foot, and divides into three ramusculi on reaching the latter

situation. One of these is directed forwards, corresponding

with the fourth metatarsal space, and ramifies in filaments on

the dorsum of the little toe and outer border of the foot. In

the latter situation its place is not unfrequently supplied by

the external saphenous nerve. The next ramusculus passes

along the interval between the fourth and third toes, supply-

ing both ; whilst the third, or most internal of them, is simi-

larly disposed of on the phalanges of the third and second

toes. The internal branch is directed towards the base of

the first metatarsal bone, on which, after having given some

filaments to supply the inner border of the foot, it divides

into two ramusculi, which ramify on the upper surface of the

first and second toes.

891. Branches of the peroneal nerve.—The peroneal nerve

sends, in the popliteal space, a branch which supplies the

short head of the biceps muscle, and terminates on the liga-

ments of the outer side of the knee-joint. Its chief branches,

taken in their order from above downwards, are as follows :



760 NERVOUS SYSTEM.

1. A considerable branch is given off in the popliteal space,

which descends between the external head of the gastrocne-

mius and the fascia, sending at intervals some branches which

pierce the latter to supply the integuments. It finally di-

vides into two or three branches, some of which ramify on

the external side of the leg, whilst one joins with the superfi-

cial branch of the posterior tibial nerve, to form with it the

communication alluded to in the description of the latter.

2. The anterior tibial, or inter-osseous nerve (>/. tibialis

ariticiis), immediately after its origin below the head of the

fibula, turns forwards and inwards between the surface of

that bone and the peroneus longus and extensor communis

muscles, giving branches to both. On reaching the inter-

osseous ligament, it lies to the external side of the anterior

tibial artery, but as it descends it inclines somewhat in front

of that vessel, and so passes beneath the annular ligament of

the ankle-joint to gain the dorsum of the foot. In this course

the nerve gives off filaments to the muscles between which it

lies, viz. the extensor proprius pollicis and tibialis anticus,

and finally terminates in the situation just referred to by
dividing into two ramusculi, of which one passes forwards

and supplies the extensor digitorum brevis, and some of the

inter-ossei, a few of its filaments uniting with the terminal

branches of the peroneal nerve. The other division proceeds

inwards over the first metatarsal bone, and ramifies on the

first and second toes.

3. Several muscular branches are given by the peroneal

nerve, in the upper part of the leg, to the peronei and exten-

sor muscles ; and, finally,

4. Some small cutaneous branches, which pass down to-

wards the external ankle.

SYMPATHETIC NERVES.

892. The sympathetic nerves (nervi intercostales ; nerfs de
la vie organiqiie, Bichat) form a system by themselves, cha-
racterised by many peculiarities which distinguish them from
those nervous cords which are connected with the brain and
the spinal cord. They extend from the cranium to the pel-
vis, lying along the vertebral column, and present a chain of
ganglia connected by nervous filaments. In the infancy of
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anatomy the term " ganglion" was used to denote a swelling

in the thecae of tendons, and even at the present day it is not

unfrequently employed in the same sense. It was subse-

quently applied to the knotted appearance presented by cer-

tain nerves ; but of late years a considerable latitude has

been given to its signification by Gall and Spurzheim, who
include within its comprehension the several masses of cineri-

tious substance enclosed within the spinal cord and the brain,

and which, according to their theory, are considered " ganglia

of increase" to the formative fibres of the cerebral hemi-

spheres.

Nervous ganglia may be divided into two orders : 1. Those

observable on the posterior roots of the cerebro-spinal nerves,

including that of the fifth nerve, as well as the slight swell-

ing on the nervus vagus ; 2. the ganglia of the sympathetic

nerves.

To the latter we confine our attention in the present sec-

tion. Previously to Bichafs time, the sympathetic was con-

sidered as a cord extended along the spinal column, present-

ing at stated intervals small knots or enlargements, but with-

out interruption to its continuity. Bichat, however, sup-

posed that the ganglia formed so many separate centres of

nervous influence, and that each was connected with those

near it by cords of communication. In this view of the mat-

ter, the sympathetic nerves may be compared to two chains,

each made up of a number of separate links. The question

then arises, whether the nervous filaments pass uninterrupt-

edly through the ganglia or not ? Lobstein examined a por-

tion of the cord after having subjected it to maceration for

a loner time, and found that the filaments which issue from

the first cervical ganglion passed without any interruption

through the second and third, down to the first thoracic gan-

glion ;
moreover, that they continue still through the second,

third, and fourth of this series, lying towards the inner side

of each, mixed somewhat with other filaments, though not in

any way interrupted. But what, it will be asked, are the

"other" filaments here alluded to as being extraneous to

those which pass down through the ganglia ? Are they the

terminations of the branches derived from the cerebro-spinal

nerves, according to the views of some anatomists, or the



762 NERVOUS SYSTEM.

commencement of those which are given off from the ganglia

to these nerves, according to others ? This is altogether an

open question— no answer can as yet be given to it. Each

ganglion is invested by a thin investment of cellular tissue,

which connects it with the surrounding structures, and forms

a nidus for the vessels which supply its proper substance ;

but when this is removed, another lamella is found, forming

an envelope for the filaments which enter and depart from the

ganglion, as well as for that body itself. After long-continued

maceration, we find the ganglion composed of delicate fila-

ments, continuous at one extremity with the cord which

enters it, and at the other with that which issues from it.

The filaments seem as if unravelled, the interstices between

them being filled with a grayish, semi-transparent, pulpy sub-

stance, which may be considered the peculiar matter of the

ganglion. It has been supposed similar, if not identical with

the cineritious substance of the brain ; but that remains to

be determined by future inquirers.

893. There was a time when the nervous cord now under

consideration was said to arise from the sixth cerebral nerve,

by filaments which pass down from it as it crosses the caver-

nous sinus ; so that it would appear to be derived from the

brain through the medium of the nerve just named. Some
assign it a great number of roots derived from the spinal

nerves, inasmuch as each of them is connected with it by fila-

ments which appear to issue from them as they pass out of

the intervertebral foramina. Were this opinion tenable, the

sympathetic nerve may be likened to a creeping plant, which

as it elongates acquires new joints, each of which takes root

so as to form a new centre of increase. But we cannot now
view the matter in this light. It is not at all correct to say,

that this nervous cord arises, or starts from, or begins at, the

sixth nerve ; and nothing but the imperfection of language
can justify the expressions, " the nerve arises from and pro-

ceeds to," or " the nerve gives off a branch which goes to

form a plexus or a ganglion for every nerve, vessel, gan-
glion, or muscle— every organised part or structure, whether
a compound organ or a simple filament— is secreted and de-
posited in its proper place by its own vessels, and no such
elongation of it does or can take place as is implied by the
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phrase, " it arises above, proceeds down, and terminates in

such a manner.'" Now, as to the sympathetic nerve, so far

from being in any way derived from the brain or the spinal

cord, it is produced independently of either, and exists not-

withstanding the absence of both. It is found perfectly

formed in acephalous infants, therefore does not arise medi-

ately or immediately from the brain ; neither can it be said to

receive roots from the spinal cord, for it is known to exist as

early in the fcetal state as the cord itself, and to be fully de-

veloped even though the latter is altogether wanting.

It appears that whilst the organs of vegetative life are

being formed, the sympathetic nerves are produced con-

currently with them, and that as the growth of these parts

proceeds from the circumference to the centre, and of the

whole body from its lateral parts to the median line, the

sympathetic nerves also conform to this general law. The
two cords which represent them are placed one at each side

along the sides of the spine; branches of communication con-

nect them, on the one hand with the ganglia and plexus along

the middle line in front of the spine, and on the other with

the nerves of animal life. Thus we see that the sympathetic

nerves, though forming a system in themselves, present two

parts— 1. one consisting of the ganglia and plexus in im-

mediate connexion with the different organs, and placed in

front of the spine, hence named prevertebral, viz. the semi-

lunar ganglia in the abdomen (and the plexus in connexion

with it, viz. the mesenteric, hepatic, stomachic, aortic, &c),

the cardiac ganglion and pulmonary plexus in the thorax,

and the pharyngeal plexus in the neck ; 2. and another,

represented by the two knotted cords extended along the

sides of the spine connected with the preceding by numerous

branches, and also with the nerves of animal life, being, as

it were, interposed between the vegetative and the animal

sphere, and most likely constituting the bond of sympathy

between both, as well as between the different individual

parts of the former.

894. When we examine these lateral cords, we find that

they present each twelve knots or ganglia in the thorax, five

in the abdomen, and four along the sacrum, with a single or

azygos one at the extremity. So far they appear to corrc-



701. NERVOUS SYSTEM.

spond with the pieces of the spine. Seeing this in three re-

gions of the body, we should be disposed to expect a similar

conformity in the cervical and cranial parts. We should per-

haps be prepared to find the chain extended from the thorax

along the cervical vertebrae, not in front, but at the sides

of the bodies of the vertebras, and therefore concealed from

view by being enclosed within the foramina of the transverse

processes. And in the cranial region we should feel disposed

to keep up the analogy, by considering what is called the first

or great cervical ganglion, as that which corresponds with

the first cranial piece (the occipital bone) ; the sphenopala-

tine ganglion as being in relation with the second cranial

piece ; the ophthalmic with the third ; and the naso-palatine

as the counterpart at the anterior extremity of the osseous

structure of the system, with the azygos already stated to

exist at the extremity of the coccyx. Such a correspond-

ence as this, however, cannot be fairly established. In the

cranial region the approach to it is as near as could be

expected, considering the difference of form and develope-

ment between the cranial and dorsal pieces ; but in the neck

we find but three ganglia, which are thrown forwards and

out of line, so as to rank with the prevertebral rather than

with the lateral part of the sympathetic system. And when
we remove the anterior roots of the transverse process in the

neck (which are but appendages to them, being in fact rudi-

mentary ribs), we find upon the vertebral artery a plexus, but

not a chain of ganglia. De Blainville says,* that in the ele-

phant it has been found ; but he does not give a reference to

the person on whose authority the statement rests. Perhaps

it may not be out of place to observe, that, as the organs of

assimilation, secretion, and circulation, are placed in subordi-

nation to the sympathetic nerves, (or nerves of vegetative

life, as they are frequently called,) the thoracic and abdomi-
nal parts of the sympathetic system are highly developed ; and
that the cervical is much less so, having fewer ganglia and
smaller plexuses, whilst the nerves of animal life are numerous
and large, inasmuch as the upper part of the alimentary canal
and the larynx are strictly voluntary organs, and through the
medium of their proper nerves are subjected to the immediate

* Cours d'Anatomie et de Physiologie Comparer.
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control of the will. Again, the small and large intestines are

supplied exclusively by the sympathetic nerves, as far as the

rectum ; there the nerves of animal life begin to be received,

and towards its lower extremity predominate over the others,

giving it, through the agency of its sphincters and levator, a

strictly voluntary power. Concurrently with this change, as

if by a principle of compensation, the sacral ganglia diminish

in size, and become uncertain in their number.

895. The consistence of the sympathetic nerves is very

variable, some being rather firm and dense, others so tender

as to be easily torn, and so soft as to have received the name
of " nervi molles." Their colour, and that of their ganglia,

varies. They are not of that clear whiteness which the cere-

bro-spinal nerves present ; their tinge is like that of mother-

of-pearl. The thoracic ganglia are of the same aspect, but

the semi-lunar and the first cervical are reddish, particularly

the former, which in many cases looks almost fleshy.

896. In order to facilitate the description of the sympathe-

tic nerves, it becomes necessary to consider them as divisible

into superior, middle, and inferior portions, corresponding

with the cervical and cranial regions, the thoracic, and the

abdominal. As they are symmetrical, the description of one

will suffice for both. Each nerve consists, in most instances,

of three cervical ganglia, twelve dorsal, five lumbar, and four

or five sacral, with their cords of connexion. To these should

be added some small ganglia in the cranium ; viz. the oph-

thalmic or lenticular in the orbit, the spheno-palatine or the

ganglion of Meckel, and a small one described by Ribes as

being placed on the branch of communication between the

anterior cerebral arteries and the otic ganglion. We shall

commence with the superior cervical ganglion.

SUPERIOR CERVICAL GANGLION AND ITS BRANCHES.

897. The superior, or great cervical ganglion, is elongated

and fusiform, so as to extend from two or three lines beneath

the base of the skull, to the transverse process of the third or

fourth cervical vertebra. Its length varies considerably in

different cases, being from an inch and a half to two inches,

or even more. Lobstein found it in one case to measure

thirty lines; its thickness is about two or three lines. It
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lies on the rectus anticus muscle, concealed by the jugular

vein and carotid artery. Branches proceed from it in every

possible direction, which may be arranged into sets as follow

—

ascending, descending, external, internal, and anterior.

The ascending branches are two in number; they enter

the foramen caroticum, and form round the artery a plexus

(plexus caroticus), from which two filaments pass upwards to

communicate with the sixth nerve in the cavernous sinus ; one

or two may also be traced along the carotid artery as far as

the minute ganglion placed on the arteria communicans

;

another terminates in the pituitary gland and infundibulum.

A filament also ascends to the nasal branch of the ophthal-

mic nerve, and which appears to be prolonged to the oph-

thalmic ganglion ; another is said to communicate with the

descending branch of the Vidian nerve. Would it not be more

conformable with what obtains generally throughout the sym-

pathetic system of nerves, to consider the two last branches

as being derived, the one from the ophthalmic ganglion, and

escorted for a while by the fifth nerve, in order to be ulti-

mately prolonged to the carotid plexus, so as to connect the

ganglion here named with the rest of the system? and again,

to view the inferior branch of the Vidian as being continued

to the same point, in order to associate Meckel's ganglion, and

thereby the naso-palatine ganglion, with the general system,

of which in strictness they form a part ?

The external branches are short, and pass outwards to the

superior cervical nerves, at the points at which they appear

in front of the neck.

The internal set incline obliquely inwards to the parts

placed along the middle line, particularly to the pharynx,
where they contribute to the formation of the pharyngeal
plexus.

The anterior branches are very numerous; some of them
communicate by anastomosis with the vagus, glosso-pharyn-

geal, lingual, and facial nerves. Others pass forwards on the

external carotid artery, and accompany its different ramifica-

tions. These, from their appearance, are called nervi molles;

they may be arranged in five sets of filaments, corresponding
with the arteries which they accompany, viz. the superior
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thyroid, the laryngeal, the lingual, the labial, and ascending

pharyngeal.

The descending brandies are divisible into two sets. The
first are two or three which unite to form the superficialis

cordis nerve ; the other is the cord by which the superior

cervical ganglion is connected with the middle or inferior one,

forming the continuation of the sympathetic nerve. It is in

general a long and thin branch, but in some instances its

place is supplied by two filaments running parallel. It de-

scends behind the sheath of the vessels, resting on the rectus

anticus and longus colli, and opposite the fifth cervical ver-

tebra it joins the middle ganglion ; but as this sometimes

does not exist, particularly at the right side, the nerve con-

tinues its course to the third ganglion. This branch usually

gives filaments which communicate with the second and third

cervical nerves, with the par vagum and the cardiac nerves.

MIDDLE CERVICAL GANGLION.

898. The middle cervical ganglion, when it exists (which

is not always the case), is small, and very variable in its

shape. It will be found on a level with the transverse pro-

cess of the fifth or sixth cervical vertebra, where it is con-

cealed by the sheath of the great vessels. It is so constantly

in relation to the inferior thyroid artery, that Lobstein pro-

poses to name it "ganglion thyroideum." It receives the

branch of communication sent down to it from the superior

cervical ganglion, and gives one which connects it with the

inferior. From its external side branches pass to the fourth

and fifth cervical nerves, and one enters the canal of the ver-

tebral artery, contributing to form the plexus on that vessel

(899); several proceed inwards, some to the thyroid gland,

others to communicate with the recurrent nerve. Finally,

from its fore part issue the middle cardiac nerve, and some

filaments which join the plexus on the subclavian artery (899).

INFERIOR CERVICAL GANGLION.

899- The inferior cervical ganglion is also variable in its

form, being usually single, but sometimes double. It lies in

the angle between the transverse process of the last cervical
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vertebra and the neck of the first rib, close by the vertebral

artery, which almost conceals it from view. It receives the

communicating branch from the middle ganglion, and sends

down four or five, which pass, some in front, some behind the

subclavian artery, and end in the first thoracic ganglion ; in

some instances it is placed in such close contact with the

latter, that they become united inseparably, as if they were

but one nervous mass. Some branches pass outwards, which

soon join the spinal nerves that form the axillary plexus, par-

ticularly the seventh, eighth, and first dorsal ; whilst others

pass inwards, to contribute to the formation of the pulmonary

plexus. An ascending branch enters the canal formed by the

chain of foramina in the transverse processes of the cervical

vertebrae, and joins with a similar branch derived from the

middle ganglion, so as to form a plexus {vertebral) upon the

vertebral artery. The filaments of this interlacement can be

traced upon the vessel up to the base of the skull, at each

step of its ascent maintaining communications with the spinal

nerves, from the fifth up to the first. Finally, the inferior

cardiac nerve may be considered as the anterior branch of

the ganglion.

Before we proceed to describe the thoracic portion of the

nerve, it may be well to conclude our notice of the cranial part,

by describing the ophthalmic ganglion, with the spheno-pala-

tine, the naso-palatine, and otic ganglia and their branches.

OPHTHALMIC GANGLION AND ITS BRANCHES.

900. The ophthalmic ganglion is frequently called " len-

ticular" (lens or lenticula, a lentil-seed) ; it lies within the

orbit, about midway between the optic foramen and the globe

of the eye, and enclosed between the external rectus muscle
and the optic nerve ; it is exceedingly small, and not easily

found, owing to its being embedded in the soft adipose tissue

which fills up the interstices between the different parts
within the orbit.

Its branches are the following :—From its anterior border
from sixteen to twenty delicate filaments issue, which proceed
forwards to the surface of the sclerotica, and pierce it through
minute foramina : these are the ciliary nerves. In their
course to the globe of the eye they are joined by one or two



SPHENOPALATINE GANGLION. 769

filaments derived from the nasal nerve, but they do not form

a plexus or an interlacement ; they become, however, dis-

posed or divided into two fasciculi, one above, the other below

the optic nerve, the latter being the more numerous. They
pass along between the choroid membrane and the contiguous

surface of the sclerotica, lodged in grooves in the latter; and

on reaching the ciliary ligament they pierce it, some few of

them appearing to be lost in its substance, whilst all the rest

pass inwards, and ramify in the iris.

From the posterior border of the ganglion, which seems as

if terminated by two angle?, two branches issue, of which one

passes backwards and upwards to the nasal branch of the

ophthalmic nerve, and which appears to be the medium of

communication between the ganglion and the rest of the

gangliac system, by being prolonged to the carotid plexus

;

the other reflected branch is shorter than the preceding, and

passes downwards and backwards to the inferior oblique

branch of the motor nerve of the eye.

SPHENO-PALATINE GANGLION AND ITS BRANCHES.

901. The spheno-palatine, or Meckel's ganglion, is very

deeply seated, being placed in the pterygo-maxillary fossa,

close by the spheno-palatine foramen ; its size is small, its

colour reddish, and form variable, being sometimes trian-

gular, but still convex upon its outer surface ; sometimes it

is heart-shaped. Its branches may be divided into the fol-

lowing sets : ascending, descending, internal, and posterior.

The ascending branches are two, which pass upwards, and

join the superior maxillary nerve previously to its entrance

into the infra-orbital canal.

The descending branches are three ; they form the palatine

nerves, which are so called from their destination. The great

palatine nerve passes directly down, to reach the posterior

palatine canal. In its descent whilst in the canal, one or two

small filaments are sent off through the nasal plate of the

palate bone, and ramify in the pituitary membrane ; these lie

between the inferior and middle turbinated bones; but lower

down a small branch is given off, which, after passing through

a similar osseous foramen, enters the velum palati and the

amygdala. Finally, after having passed through the canal,

3 D
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the nerve turns forwards beneath the arch of the palate,

where it divides into two branches, which ramify in the soft

structures of the palate and gums, where they communicate

with the terminal filaments of the naso-palatine ganglion.

The middle palatine nerve descends parallel with the pre-

ceding, but in a separate canal, which opens before the ha-

mulus of the pterygoid process. The nerve on reaching this

point divides into three or four filaments, which ramify in

the soft palate and tonsil. The small palatine nerve runs in

a similar direction, but further back, and is distributed to

the same parts.

902. The internal or splieno-palati/ie branches, three or

four in number, pass inwards through the foramen from

which they take their name, to reach the nasal fossae. Two
or three of these run upon the spongy bones ; the other

passes obliquely downwards and forwards along the septum,

and reaches the upper orifice of the anterior palatine canal,

where it terminates in the naso-palatine ganglion. This

ganglion is very small, and placed in the anterior palatine

canal ; it receives the branch just mentioned, and gives off

one or two small filaments, which descend to the membrane
of the palate.

VIDIAN NERVE.

903. The posterior branch of Meckel's ganglion is called

pterygoid, or Vidian, from its passing back through the

pterygoid or Vidian canal in the base of the process of that

name. Having reached the foramen lacerum anterius, it di-

vides into two branches, one of which inclines downwards
and outwards, and enters the carotid canal, where it termi-

nates in the carotid plexus, and so connects the sphenopala-
tine ganglion with the first cervical : the other branch enters

the cranium, but does not pierce the dura mater. It runs
outwards and backwards beneath that membrane, lodged in

a groove on the upper surface of the pars petrosa, and having
passed through the hiatus Fallopii, reaches the aquseductus
Fallopii, where it becomes applied to the inferior surface of
the facial or portio dura nerve, which it accompanies to with-
in two lines or so of its exit from the stylo-mastoid foramen.
The Vidian nerve at this point turns forwards into the tym-
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panum, where it runs between the long process of the incus
and the handle of the malleus, assuming the name of chorda

tympani. In the next place the nerve descends, and escapes

through the Glasserian fissure, inclining at the same time
forwards and inwards, so as to come into contact with the

gustatory nerve, which it accompanies along the inferior

maxilla, until it approaches the submaxillary gland. When
near the gland, the chorda tympani separates from the gusta-

tory nerve, and descends upon that body, where it divides

into filaments, forming a sort of plexus. The Vidian nerve

is here described as a continued thread extending' from

Meckel's ganglion to the submaxillary gland : this is done

merely to give precision to its description and anatomical re-

lations. But it is not to be thence inferred that it has no

connexion with the portio dura and gustatory nerves, for in

most dissections filaments appear to pass from the one to the

other; neither has any question been raised as to the function

of this nerve, or of the other branches of Meckel's ganglion.

904. Some years ago Professor Jacobson announced that

a plexus was formed within the cavity of the tympanum by

filaments conveyed into it at opposite points from the Vidian,

the glosso-pharyngeal, and sympathetic nerves; that the

Vidian, whilst running in the fissure or hiatus Fallopii, and

before it joined the facial, gave off two delicate filaments,

which were conveyed downwards into the tympanum through

two minute canals in the bone, to join upon the promontory

with filaments derived from the sympathetic and glosso-pha-

ryngeal nerves; that from the former entering the tympanum

by a small foramen which leads from the carotid canal, and

that from the latter being transmitted by a minute passage

communicating with the fossa which lodges the nerve in its

passage. This anastomosis was generally admitted by anato-

mists, until Kilian questioned the accuracy of the statements,

and went so far as to deny that any branches from the sym-

pathetic entered the tympanum, and that, though a filament

from the glosso-pharyngeal does sometimes enter that cavity,

it more frequently is lost in the osseous structure; and, lastly,

that no canals pass down from the hiatus, and that no branches

can be transmitted from the Vidian in that part of its course.

So the matter rested until Lobstein published his dissertation

3d 2
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on the sympathetic nerve ; in which, after fairly stating the

question at issue between the anatomists above named, he

gives the result of his own investigations. In the first place,

opposite the first turn of the carotid canal, is a small foramen

which leads into a canal ; a filament of the sympathetic nerve

enters this, and, whilst enclosed within the osseous structure,

divides into two threads, of which one enters the tympanum,

and passes backwards to the promontory, where it joins with

a descending branch from the Vidian (nervus petrosus) ; the

other runs backwards, still enclosed in its osseous canal, and

joins, towards the posterior part of the tympanum, with a second

filament derived from the Vidian. Now, the branch resulting

from this union passes out through a foramen which is close to

the fossa of the stylo-pharyngeal nerve, and joins with it.

THE OTIC GANGLION.

905. This body {ganglion oticum v. auriculare) was disco-

vered by Dr. Arnold of Heidelberg, and is sometimes named

after him. It is a small, reddish-gray, soft ganglion, situated

a little below the foramen ovale, on the inner side of the third

branch of the fifth nerve, between this and the Eustachian

tube. It is connected to that division of the fifth nerve by cel-

lular membrane and nervous filaments, and is in close relation

with its pterygoid branch. From the ganglion are sent off

delicate branches, one of which is given to the tensor tym-
pani muscle; by another a communication is established with

the tympanic plexus noticed in the last section (904).

THORACIC GANGLIA AND PLEXUS.

906. The thoracic portion of the sympathetic nerve com-
prises, first, a series of ganglia, twelve in number, disposed

in a regular series upon the heads of the ribs or in the inter-

costal spaces, and connected by short nervous cords passing

from one to the other ; secondly, of the plexus, formed along

the middle line, for the supply of the heart and lungs by the

sympathetic and pneumo-gastric nerves, which present this

remarkable difference, that the pulmonary plexus is formed
for the most part by the latter, and the cardiac by the sym-
pathetic nerves. The latter will be noticed first, from their

connexion with the ganglia of the neck, already described.
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CARDIAC GANGLION.

907. The cardiac ganglion (ganglion cardiacutn, Wris-

berg; plexus cardiacus, Haller) lies between the arch of the

aorta and the bifurcation of the trachea, in close contact with

the former, extending from the division of the pulmonary

artery to the origin of the brachio-cephalic. This may be con-

sidered as the common point of union of the cardiac nerves

that issue from the cervical ganglia, and the immediate

source from which the different nerves proceed which supply

the heart. It has been described by Scarpa in these words,

— " Anastomosis ilia valde insignis, qua? inter utriusque

lateris cardiacorum nervorum truncos sub aortae curvatura

paulo supra cor confieitur.
1

'
1

It is rounded and elongated,

from half to three quarters of an inch long, sometimes more

;

it appears soft, but is of moderately firm consistence; its

colour is that of mother-of-pearl. The appearance of a

plexus which it presents is owing to the numerous branches

which it receives at its upper extremity and gives off from

the lower.

From this plexus three orders of filaments proceed ; some

pass backwards, and join the pulmonary plexus, others turn

forwards, to gain the fore part of the aorta ; but the descend-

ing branches, by far the most numerous, pass to the heart

itself, where they are disposed in two sets, which take the

course of the coronary arteries, and are thence termed the

coronary plexus. The branches of the right, or anterior co-

ronary plexus, pass forwards between the aorta and the pul-

monary artery, and ramify on the right ventricle and auricle,

the greater number of them being directed towards the right

border of the heart, where they communicate with the

branches of the posterior plexus. The -posterior coronary

plexus will be found to ramify on the inferior and posterior

surface of the left ventricle and auricle. These nerves were

at one time supposed to be confined to the arteries which

they accompany ; but the researches of Scarpa have clearly

shown that they pass away from the vessels in many places,

and enter the muscular structure of the heart.
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CARDIAC NERVES.

908. The cardiac ganglion receives at its upper extremity

the cardiac nerves of each side, and some branches from the

pneumo-gastric and its recurrent.

The superior cardiac nerve (superficialis cordis) commences

by three or four filaments from the first cervical ganglion,

and usuallv receives one or two from the trunk of the sym-

pathetic nerve. It descends behind the carotid artery, and

at the lower part of the neck divides into three branches, of

which a very small one inclines inwards, and contributes to

form a plexus round the inferior thyroid artery : some join

the middle, or great cardiac nerve, whilst the remainder form

with the recurrent nerve a plexus, from which branches de-

scend to the great cardiac plexus. At the left side the nerve

continues undivided until it arrives at the aortic arch, where

it divides into delicate branches, the greater number of which

pass behind the aorta to the cardiac ganglion, whilst the

remainder run in front of it to join the recurrent and anterior

cardiac nerves. It should be observed, that in some instances

the right nerve also reaches the thorax previously to its divi-

sion. The middle cardiac nerve (cardiacus magnus) on the

right side is the largest of the set ; on the left it is sometimes

wanting. It descends from the middle cervical ganglion, or

from the trunk of the sympathetic, should the former be
wanting, and after passing in front of the subclavian artery-

inclines backwards, to reach the posterior surface of the aortic

arch, where it terminates in the cardiac ganglion. The in-

ferior cardiac nerve arises from the last cervical ganglion, by
several filaments which pass behind the subclavian artery, but
afterwards cross in the front of the aorta, the greater number
of its filaments reaching the anterior coronary plexus, the rest

joining with the preceding. On the left side the inferior

cardiac nerve is larger than the others. We have here de-

scribed the nerves and their ganglia as we ordinarily find

them. The names employed, being taken from a general

average of cases, will be found not to agree with the dis-

tribution in certain cases. Upon this point, Mr. Swan* has
very justly remarked, " If the sympathetic and its ganglia

¥ A Demonstration of the Nerves of the Human Body, by Joseph Swan, p. 6.
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corresponded in different subjects, and gave off' similar branches

to form the cardiac nerves, it would be in every respect advan-

tageous to have a specific name for each nerve ; but as there

is so much uncertainty, particularly as to the extent both of

the prolongations of the sympathetic and its ganglia, and

consequently as to the situation and number of the branches

given off from these, it will be much less perplexing to the

student, and quite as conducive to every useful purpose, to

call all the nerves arising from the sympathetic and par

vagum in the neck, and proceeding to the heart and its large

vessels, the right and left lateral cardiac plexus.
1'

909. The thoracic ganglia, as has been said, lie on the

head of the ribs or in the intercostal spaces, covered by the

pleura. Considering each of them as a centre from which

branches proceed, we observe a branch of communication pass-

ing upwards to the ganglion above it, and downwards to that

below it, so as to continue the series. Externally one, or, more

commonly, two filaments pass from each to the contiguous

intercostal nerve, so as to connect the nerves of organic with

those of animal life. The internal branches pass towards the

middle line, some reaching the side of the trachea, and end-

ing in the pulmonary plexus ; others, ramifying on the oeso-

phagus and aorta, form what may be called the thoracic

plexus.

SPLANCHNIC NERVES.

Branches from the sixth to the ninth thoracic ganglia, and

sometimes to the tenth inclusively, pass obliquely downwards

and inwards on the sides of the bodies of the vertebra3
, and

unite into a single trunk {nervus splanchiiicus major), which

passes in a slight longitudinal fissure between the fibres of

the crus of the diaphragm, and terminates in the semi-lunar

ganglion. The anterior branches of the tenth and eleventh

unite into a small nerve (splanchnicus minor), which pierces

the crus of the diaphragm external to the larger nerve, with

which it communicates by branches, and finally terminates in

the renal plexus.

ABDOMINAL GANGLIA.

910. The abdominal part of the sympathetic nerve con-

sists of the semi-lunar ganglia and solar plexus, with the
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primary and secondary plexus which issue from them ; and,

secondly, of the direct continuation of the nerve. The former

may be called the prevertebral part, from its position before

the spine. Its ramifications are extensive and numerous,

being diffused throughout the whole of the chylopoietic vis-

cera, all of them being either immediately or remotely con-

nected with the semi-lunar ganglia and solar plexus, from

which their nervous filaments spread out like rays from a

common centre. Their arrangement, however, is very easily

understood by any one who recollects the distribution of the

arteries to the viscera, inasmuch as these vessels support and

conduct the nerves in their passage to the different organs.

The nervous filaments interlace in their passage, so as to

form a plexus previously to entering the substance of the

organ ; and the plexus is named from the parts within or

upon which its ramifications are spread. The continuation

of the nerve itself lies along the lumbar vertebrae, at each

side representing those two lateral cords which are placed

along the spine within the thorax.

SEMI-LUNAR GANGLIA.

911. The semi-lunar ganglia are two small reddish masses,

placed upon the crura of the diaphragm, close beside the

coeliac artery. These are in the first place connected at their

upper and outer borders with the great splanchnic nerves,

which may be said to terminate in them— the point of junc-

tion being readily perceived by a marked difference of colour.

The ganglia are connected by a transverse mass of similar

structure, or are so close as to appear united at the lower
surface of the coeliac artery. The upper border of each
ganglion is concave, the lower convex, hence their name
" semi-lunar." But the two bodies so named, and in which
the great splanchnic nerves terminate, form only a part of
the nervous structure placed in this situation. The anterior

border of each will be found connected with eight or ten

smaller masses of a structure similar to themselves, which
rest upon the crura of the diaphragm and the aorta, each
being connected to the other by slips and by filaments, so

as to enclose spaces. Now, to this aggregate of these islets

of nervous substance the term solar plexus is applied, from
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which, as from a common centre of radiation, proceed fila-

ments, accompanying the different arteries which spring from

the aorta, constituting as many secondary plexus as there are

organs to be supplied. These we shall arrange in the same

order as the arterial branches :

—

912. The phrenic plexus (sub-diaphragmatic) consists of

filaments which accompany the phrenic artery. They will

be found upon the crus of the diaphragm, passing upwards

from the upper margin of the plexus ; they are usually three

or four, and very delicate ; they form a slight interlacement

with one another by small branches of communication, and

with the phrenic nerve by a filament which joins it, or rather

the terminal branch of it, which ends in the solar plexus.

The phrenic plexus gives branches to the crura and broad

part of the diaphragm.

913. The cozliac plexus consists of numerous large and

close-set branches, which issue directly from the solar plexus,

projecting forwards a little round the cceliac artery. Like

the vessel just named, the plexus separates into three divi-

sions, following the coronary, hepatic, and splenic arteries.

914. The coronary or stomachic plexus consists of numerous

filaments, which are enclosed within the small omentum, and

are guided by the coronary artery to the stomach. They

form an interlacement by branches of communication one with

the other, also with the terminal branches of the pneumo-

gastric nerves, and finally spread out upon both surfaces of

the stomach.

915. The hepatic plexus consists of a great number of

branches, which accompany the hepatic and portal vessels, en-

closed like them within the small omentum. These branches

form a complex interlacement, which is joined by some fila-

ments from the pneumo-gastric nerve. The greater part of

the plexus reaches the transverse fissure of the liver, and

there enters its substance, into which they can be traced for

some way, apparently more connected with the arteries than

with the veins. Another part of the plexus takes the course

of the pyloric artery, and descends to the right extremity of

the stomach. And a third set of filaments, following the

gastro-duodenalis artery, reaches the under surface and the

great curvature of the stomach. Some of these incline out-
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wards into the duodenum, and backwards to the pancreas, in

company with the ductus choledochus. The cystic artery is

also attended by some delicate branches, which ramify in the

gall-bladder.

916. The splenic plexus consists of comparatively few

branches, and the interlacement which they form is not so

close as in the preceding instances. It accompanies the sple-

nic artery, and gives off several filaments to the pancreas.

Previously to its entering the spleen, some branches are re-

flected from it, along the vasa brevia, to the great curvature

of the stomach.

917. The aortic plexus is the direct continuation of the

solar ; its branches form upon the aorta a complex net-work,

which can be traced along the iliac vessels ; its principal

off-sets are the following :—The superior mesenteric plexus is

a broad, expanded, and complex interlacement of nervous

filaments, enclosed between the layers of the mesentery, and

accompanying the mesenteric artery to the small intestines

on the one hand, and on the other to the caecum and colon,

guided by the colic arteries. The inferior mesenteric plexus

follows the inferior mesenteric artery : at its commencement

its branches communicate with those of the preceding plexus,

and towards its lower part, where it descends into the pelvis,

it receives an increase from the nervous interlacement upon

the iliac vessels; and farther down, where it becomes lodged

between the layers of the meso-rectum, it is connected with

the hypogastric plexus.

918. The renal plexus of each side differs from the pre-

ceding, inasmuch as it receives, in addition to the branches

which follow the renal artery, the small splanchnic nerve.

Its divisions accompany those of the artery to the fissure of

the kidney. A minor plexus, similarly formed, passes to the

supra-renal capsule.

919- The spermatic plexus consists at each side of some
minute filaments, traceable from the renal plexus, and also

from the aortic; they accompany the spermatic arteries in

their course and distribution.
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LUMBAR GANGLIA.

920. Having traced the various ramifications of the pre-

vertebral ganglia and plexus of the sympathetic nerves in

the abdomen, we recur to the lateral cords. In the thorax

we find the chain which they present at each side extended in

such a way that the ganglia correspond with the heads of the

ribs or the intervening spaces. When continued into the

abdomen (which they enter by passing beneath the ligamen-

tum arcuatum proprium), the two nerves incline forwards and

inwards, so as to lie each along the inner border of the psoas

muscle. The lumbar ganglia vary much in number: there

are usually, however, four or five. They are tapering, and

also smaller than those in the thorax, their connecting

branches being at the same time longer and more slender.

From space to space branches pass outwards from the gan-

glia, and, insinuating themselves under or between the fibres

of the psoas muscle, join the anterior branches of the spinal

nerves, which form the lumbar plexus. Another set of

filaments passes inwards in front of the aorta, and joins the

aortic plexus, which they in this way contribute to form.

SACRAL GANGLIA HYPOGASTRIC PLEXUS.

921. From the last lumbar ganglion, at each side, nervous

branches extend down over the border of the pelvis, inclining

inwards as they descend upon the anterior surface of the

sacrum. There are usually four, sometimes but three, sacral

ganglia at each side, with a terminal or azygos one at the

coccyx. The branches from the sacral ganglia proceed in

opposite directions, like those of the preceding sets— some

externally, to join with the branches of the sacral plexus;

others internally, which are of little importance, as they

merely establish a communication with the parallel cord of

the opposite side. The anterior filaments are numerous and

important, as they contribute to form the hypogastric plexus,

from which the pelvic viscera receive branches. This is a

complex and extended interlacement, placed deeply in the

pelvis, part of it being contained within the meso-rectum,

where its fibres are continuous with those of the inferior me-
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senteric plexus, part in the false ligaments of the bladder, or

in the broad ligaments of the uterus. In it we find a mix-

ture of branches from nerves of both systems, viz. from the

sacral ganglia, the inferior mesenteric, and aortic plexus; and

in the next place from the vesical, uterine, and haemorrhoidal

nerves, derived from the spinal nerves (sacral plexus). The

off-sets from the hypo-gastric plexus follow the arteries in

their course to the pelvic viscera, viz. to the rectum, bladder,

vesiculae seminales, uterus, vagina, 8tc.

APPENDAGES OF THE EYE.

922. Before we proceed to examine the globe of the eye,

we have to notice and describe certain accessory structures

which are placed in relation to it, and are called its " append-

ages." All these are lodged either within the orbit, or in

its immediate vicinity. The orbit, already described (sect.

82). The mode of opening the orbit, and of exhibiting these

different parts, has been indicated (sect. 270) ; the muscles

(245—271), the ophthalmic artery (525), the ophthalmic vein

(647), the nerves (819—836).

The appendages of each eye, in addition to the muscles,

ophthalmic artery, vein, and nerves already noticed, comprise

the eye-brow, eye-lids, and the lachrymal apparatus.

EYE-BROWS.

923. The eye-brows (supercilia) are the arched ridges

which surmount the upper border of the orbits, extending

from near the root of the nose to the temples. They consist

of integument, rather thickened, and studded with short

hairs, which are inserted obliquely into it ; also of a lamella

of adipose tissue, and of the orbicularis and corrugator

supercilii muscles. They form the boundary between the

forehead and the eye-lids.

EYE-LIDS.

924. The eye-lids (palpebra) are two thin movable cur-

tains placed in front of the eye, and calculated to conceal it,

or leave it exposed, as occasion may require. The upper lid,

which is larger and more movable than the other, has a
muscle exclusively intended for its elevation, whilst the lower
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one is raised up only by the action of the inferior half of the

orbicular muscle. They are joined at the outer and inner

angles of the eye {canthi) ; whilst in the interval they are

separated by a transverse slit {Jissura palpebrarum). Kxter-

nally, the lids are covered by integument, which is thin and

delicate; internally, they are lined by the conjunctiva, which

is more vascular than where it passes over the ball of the eye.

Between these tegumentary membranes are placed the fibres

of the orbicular muscle in both lids, and those of the levator

palpebral in the upper one, together with the tarsal cartilages,

and along the margins of the lids the eye-lashes. The free

margin of the eye-lids is straight, and rounded towards the

inner angle for a distance of about two lines and half, the

caruncula lachrymalis being there interposed between them.

At the point just indicated, the borders of the lids become

thicker at the same time that their surfaces become arched,

the external one being convex, the internal concave, inasmuch

as it rests on the convexity of the globe of the eye. Now the

borders of the lids in all this part of their extent, which is

about four-fifths of their breadth from within outwards, are

slightly bevelled off, so that when closed they come into con-

tact only at the outer or cutaneous line. By this conforma-

tion a triangular groove is produced, whose sides are formed

by the free margins of the lids, and base by the globe of the

eye. Along this the tears appear to be conducted towards

the inner angle, where the ducts are placed to receive them.

At the union of the straight with the arched part of each lid

will be seen a very small elevation, pierced by a minute fora-

men (punctum), which leads into the lachrymal ducts.

TARSAL CARTILAGES.

925. The tarsal cartilages {tarsi) are two thin lamella? of

fibro cartilage, placed one in each lid : the lower cartilage is

narrow, about two lines in breadth, elongated, and nearly of

equal breadth from side to side ; that of the upper lid is four

or five lines broad at the middle, but narrows to a point at

the lateral margins. The ciliary, or contiguous margins of

the cartilages are rather thick, bevelled off as above stated,

and covered by the conjunctiva, where it is continuous with

the external tegument; but the opposite margins are thin and
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attached to the orbit through the medium of a thin cellulo-

fibrous lamella, prolonged obliquely to its border, where it

becomes continuous with the periosteum, and is called the

broad ligament. The cartilages extend inwards no further

than the puncta, and there they become connected with the

fibrous lamella, into which the tendon of the orbicularis

muscle divides; and externally they become gradually thin-

ner, and are connected with a fibrous lamella, which attaches

them to the margin of the orbit. These means of connexion

are sometimes called ligaments {ligamentum tarsi, internum

et externum).

EYE-LASHES.

926. Along the margin of each eye-lid, at the line of

junction of the skin with the conjunctiva, are placed two or

more rows of hairs, called cilia or eye lashes. They are more

closely set, and also longer in the upper than in the lower

lid, and at the middle of each than towards their angles ;

they become thin and scattered in the interval between the

puncta and the inner commissure. They are curved in such

a way that those of the upper lid present a convexity directed

downwards and forwards— those of the lower, upwards and

forwards, by which they come into apposition sufficiently for

the protection of the eye, even before the lids come into close

contact.

MEIBOMIAN GLANDS (GLANDULE MEIBOMIl).

927. These are sebaceous follicles placed between the con-

junctiva or lining membrane of the lids and the tarsal carti-

lages. They are very minute ; their colour, or rather that of

the secreted matter, being yellow, distinguishes them from

the other structures. They are small culs-de-sac disposed in

rows, running in parallel lines, and vertically from the at-

tached to the free margin of each cartilage, along which they

open by minute pores; the cartilages present grooves upon
their surface corresponding with the rows of the follicles.

There are usually from thirty to forty of them in the upper
lid, and about half that number in the lower.

Along the line of the eye-lashes, the external tegument of

the lids changes its appearance and characters; it becomes



PLICA SEMI-LUNARIS. 783

thin and soft, so as to resemble mucous membrane. It is ob-

viously prolonged from the free margin to the inner surface

of the lids, and from these it is reflected over the fore part of

the globe of the eye. Moreover, through the puncta and

lachrymal ducts above alluded to, it is prolonged into the

nasal cavity. At the inner angle or commissure of the lids,

which is more open than the external one, the conjunctiva

forms a fold, which encloses some fine cellular tissue, a deli-

cate plate of fibrous structure, and also some mucous follicles,

which, together, may be said to represent a third eye-lid in a

rudimentary form. These are known as the plica semi-luna-

ris and caruncula lachrymalis.

PLICA SEMI-LUNARIS.

928. This is a small angular fold of the conjunctiva, seen

resting on the globe of the eye, at the inner commissure of

the lids ; its base, which is concave, looks outwards, the apex

inwards. About a line to the inside of its base rises up the

caruncula lachrymalis. Its form is conical ; its summit cor-

responds with the inner angle of the lids ; it looks red and

fleshy. It consists of a cluster of delicate mucous follicles,

from which an unctuous matter exudes ; upon the surface are

seen some minute hairs. The caruncula is not unfrequently

included amongst the lachrymal apparatus, from its being

supposed to assist in directing the tears into the puncta ;

such, however, is not the use of the third lid, of which this

is a rudiment.

LACHRYMAL APPARATUS.

The lachrymal apparatus consists of the lachrymal gland,

puncta, and ducts, the lachrymal sac and its duct.

LACHRYMAL GLAND.

929. The lachrymal gland is placed at the upper and outer-

part of the orbit, near its anterior border, corresponding with

the lachrymal fossa in the orbital plate of the frontal bone.

The gland is convex upon its upper surface, where it is in

apposition with the wall of the orbit, and with which it is

connected by a fibrous lamella, described by Soemmering as a

lio-ament; its under surface is concave, where it rests upon
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the globe of the eye, the recti muscles (superior and external)

interposing. Its length is three quarters of an inch, its breadth

half an inch ; the inner border is compressed and thin, the

external one being a little thicker. The gland is divisible

into two lobes, which are so closely connected that the line of

separation (which is not complete) is not at first observed.

When the cellular tissue which invests it is removed, it is at

once perceived to belong to the class of conglomerate glands,

being composed of a number of granules, each forming a

secreting structure, which produces the tears. From the

granules arise excretory ducts, which emerge from the gland

at its anterior border, run downwards and inwards close to

the conjunctiva, between it and the broad tarsal ligament,

and open in a row upon its free surface, about three lines

above the upper margin of the tarsal cartilage ; these ducts

are usually seven in number.

PUNCTA LACHRYMALIA AND LACHRYMAL DUCTS.

930. Where the external margin of the caruncula is in ap-

position with each lid, a minute foramen will be observed

(punctum lachrymale). The puncta are situated where the

curved and straight parts of the lids meet, in the summit of a

small papilla ; they form the openings of two canals {lachry-

mal ducts, canaliculi lachrymales) which lead into the sac, or

reservoir, for the reception of the tears. The superior canal

is longer than the other : if a thin bristle be passed into it, it

will be found first to ascend a little, and then to turn obliquely

downwards and inwards. The inferior one descends a little,

and then turns inwards with a very slight ascent : both open
into the external and anterior side of the lachrymal sac, gene-

rally by two distinct orifices, which are close together, but
sometimes by a common duct.

LACHRYMAL SAC.

931. The lachrymal sac (saccus lachrymalis) is a mem-
branous reservoir, placed in a groove formed for it in the os

unguis and nasal process of the superior maxillary bone, at

the inner canthus of the eye. Its form is oval, terminating
superiorly in a cul-de-sac, but iuferiorly it is prolonged into
a tube (the nasal duct) ; at its superior and external side it
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receives the lachrymal ducts. The sac is crossed by the

tendon of the orbicular muscle, being at the same time

covered by its fibres as well as by its reflected tendon. It

consists of two layers of membrane, united by cellular tissue,

one of which is a mucous lining continuous below with that of

the nasal fossa?, and above with the conjunctiva, through the

medium of the lachrymal ducts ; and the other a thin fibrous

membrane, serving at the same time as periosteum for the

bone in which it is lodged.

NASAL DUCT.

932. The nasal duct (ductus ad ?iasum) is about six lines

in length in the recent state, its direction being downwards,

backwards, and a little outwards. Communicating above with

the lachrymal sac, it terminates in the inferior meatus of the

nose by an oblique slit or orifice, which is surrounded by a

small fold of the pituitary membrane. It often appears as if

constricted at the middle, at the same time that it presents a

slight curve, whose convexity is turned forwards. The osseous

structure here consists of the os unguis, the superior maxilla,

and the inferior turbinated bone, which together form a com-

plete canal.

GLOBE OF THE EYE.

933. The globe of the eye is situated at the internal and

anterior part of the orbital fossa, which lodges it and its

appendages : its form is that of a spheroid, slightly com-

pressed at the four opposite points of its circumference, which

correspond with the insertion of the recti muscles. The direc-

tion of the axis of the globe of the eye does not correspond

with that of the orbit ; the axes of the eyes are parallel with

one another, whilst those of the orbits diverge considerably

in front, and if prolonged backwards would decussate behind

the body of the sphenoid bone; hence, as the optic nerves

coincide in their direction with that of the axes of the orbits,

each of them enters the globe of the corresponding eye to the

inner side of its axis, and consequently of the axis of vision.

When viewed in profile, the globe appears to be composed of

segments of two spheres, of which the anterior is smaller and

more prominent ;
hence, when its different diameters are

3 B
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compared, it will be found that the anteroposterior exceeds

the others by about a line. Anteriorly the globe of the eye

is in relation with the conjunctiva, which is reflected from the

eyelids upon it ; posteriorly with the vessels and nerves (optic

and ciliary) which enter it, and with a quantity of adipose

substance, in which it is in some measure embedded ; round

its circumference, with the six muscles inserted into it ; supe-

riorly, and towards its outer side, with the lachrymal gland
;

and internally with the caruncula, tensor tarsi, and lachry-

mal sac.

The globe, or, as it is often called, the ball of the eye, is

composed of membranes placed one within the other, and of

humours or fluids which they enclose ; the former are not

unfrequently called coats, or tunics ; but as none of them

forms a complete investment, the term is not so applicable as

that here adopted. The membranes are the conjunctiva,

sclerotica, cornea, choroid, retina, and iris, the capsule of the

crystalline lens, the hyaloid membrane, and that of the aque-

ous humour. The humours are the aqueous, vitreous, and

the crystalline lens.

Dissection.— The eye should be examined whilst fresh, as the

humours soon become putrid, and the membranes alter in consist-

ence and other properties. The eyes of animals will answer suffi-

ciently well in the first instance ; but the relative proportions of

the different parts must be studied in the human eye before ope-

rations can be attempted with safety. In order to obtain correct

notions of the situation and relation of the various structures, it is

necessary to make several sections of the globe. Thus a vertical

section, by dividing it into two equal parts, will show the relative

extent of the cornea and sclerotica, their mode of connexion, and

the varying thickness of the latter in different parts. If it be sus-

pended in water, the relation of the iris to the ciliary processes

may be observed, and also the manner in which the latter are con-

tinuous with the choroid membrane. If a transverse section be
carried through the coats, and the posterior half of them be re-

moved, leaving the vitreous humour resting on the anterior one,

that disposition of the ciliary processes may be distinctly seen by
which they are aggregated together so as to form a complete circle

round the lens. When the ball of the eye is firmly compressed,
the fluid within the lamellae of the cornea is made to ooze out on
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its surface, and that, membrane becomes opaque. The structure

of the choroid membrane can be examined with most effect alter

the vessels have been filled with some fine injection, either from

the internal carotid or ophthalmic artery. The size injection will

answer sufficiently well for ordinary purposes.

In order to proceed with the examination, the fore part of the

eye should be fixed : for this purpose a pin may be passed across

the cornea, and the ends of it secured to a small plate of glass

by a thread or cord. To keep the eye steady, it will be found use-

ful to affix to the glass a lump of common wax, on the top of which

the eye may be secured as above mentioned. Two incisions should

then be carried over the ball of the eye, decussating with one ano-

ther at the optic nerve, and thereby dividing the sclerotica into

four elliptic segments. These are easily everted, and drawn out-

wards after a little cautious dissection, by which means the cho-

roid is exposed.

In order to exhibit the retina, the eye should be fixed, and the

same incisions made through the sclerotica. The apparatus should

then be immersed in a bowl of water, in order that the humours

may be supported when the exterior membranes are removed.

But in separating the choroid, two pairs of forceps should be used,

one being employed to pinch up and hold a small portion of it,

whilst it is torn with the other. This process may be continued

until the whole of the vascular membrane is detached and everted,

leaving the retina fully exposed.

THE CONJUNCTIVA.

934. The conjunctiva (membrana conjunctiva, sive adnata)

is included by some writers amongst the accessory structures

of the globe of the eye, and not amongst its proper mem-

branes ; as if it were a tegument or means of connexion with

adjacent structures, and did not form part of the organ itself,

considered as an optical instrument. Be this as it may, the

membrane lines the free border and inner surface of the eye-

lids, from which it is reflected upon the globe of the eye, so

as to cover its anterior third. Along the borders of the lids

it is continuous with the skin, and by lining the puncla la-

chvymalia, forms a continuous surface with the mucous mem-

brane of the lachrymal passages and nasal fossa?. It is red

and vascular on the lids, but firm and pale on the sclerotica :

it becomes thin and transparent on the cornea, so much so

3 E 2
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that some anatomists have doubted whether it extends over

the entire of its surface. At present very few persons continue

sceptical on this point ; for even a priori we should infer its

extension over the cornea, as every structure of the kind is

known to require the protection of a tegumentary membrane.

Moreover, in reptiles which cast their epidermis at stated

times, the covering of the cornea comes away together with

the rest ; and finally, in the mus typhlus it is covered with

hairs.

THE SCLEROTICA.

935. The sclerotic (ffxtejgog, hard ; cornea opaca) be-

longs to the class of fibrous membranes ; it is firm and

resistant in its texture, and forms about four-fifths of the

external investment of the eye, extending from the entrance

of the optic nerve to the border of the cornea. Its external

surface is convex, and in relation with the conjunctiva, with

the tendinous expansions of the muscles, and the vessels and

nerves of the orbit : the internal surface is concave, and in

apposition with the choroid membrane, with which it is con-

nected by vascular and nervous filaments, and by some deli-

cate cellular tissue. Posteriorly it is pierced by a small cir-

cular aperture for the transmission of the optic nerve, situated

a little to the inner side of the axis of the globe : anteriorly

it is truncated, so as to leave an aperture about six lines in

diameter, but somewhat greater in the transverse than in the

vertical direction. The inner edge of this aperture is slightly

bevelled off, so as to allow the cornea to be inserted into it,

somewhat as a watch-glass is into its case. The sclerotica

being a fibrous membrane, its fibres interlace intimately, but

do not assume any assignable direction. It is thicker poste-

riorly than towards its anterior part ; but in this latter situ-

ation it is strengthened by the tendinous expansions of the

muscles, which some anatomists have considered as a distinct

membrane, and denominated tunica albuginea. At the back

part of the globe it is about a line in thickness ; at the inser-

tion of the recti muscles it is scarcely half a line ; but near

the cornea it thickens somewhat. The aperture for the optic

nerve is a little nearer to the nasal than to the temporal side

of the globe, and is found to be divided by a number of septa,
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so as to constitute a cribriform plate, through which the pulp

of the nerve may be made to ooze as if through minute pores.

I the middle will be found one of these of larger size than

the rest, which is named poms opticus. It gives passage to

the centralis retinae artery. At its exit from the skull, the

nerve receives an investment from the dura mater, which

accompanies it to the point at which it pierces the sclerotica,

where it separates from the nerve, and becomes blended with

the substance of the latter membrane.

THE CORNEA.

936. The cornea (cornea pellucida) occupies the anterior

fifth of the globe of the eye, its transverse diameter being

about seven lines, the vertical a little less. The anterior sur-

face, which is convex and prominent, is in contact with the

conjunctiva; the posterior is concave, and is lined by the

membrane of the aqueous humour : its circumference, nearly

circular in the human subject, is received within the anterior

border of the sclerotica, with which it is so intimately united

as not to be separable from it without long-continued mace-

ration. Its degree of convexity varies in different individuals,

and at different periods of life. It is composed of five or six

concentric lamellae, united by some connecting medium, pro-

bably a fine cellular tissue, the interstices of which contain an

aqueous or serous fluid. It is thicker than the sclerotica,

which may be readily seen by making a section of both ; but

it is by no means so dense ; its layers will be found to slide

almost upon one another when it is pressed between the

fingers. The lamellated structure of the cornea is beautifully

adapted to the functions of the eye. Were it fibrous, like the

sclerotica, even though at the same time translucent, it would

cause a dispersion of the rays of light, and thereby resolve

them into their primitive or prismatic rays, which would

necessarily produce a coloured and confused image. The

effect may be readily exemplified by looking at a lighted taper

through a feather : the flame will instantly appear surrounded

by a halo of coloured images ; and were the cornea made up

of fibres woven ever so finely, the effect would be similar.
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CILIARY LIGAMENT.

937. The ciliary ligament (orbiculus ci/iaris, Haller) is a

ring of light gray matter, about a line and a half in breadth,

which is attached to the inner surface of the sclerotica, just at

its junction with the cornea. Externally it is united, though

slightly, with the sclerotica; posteriorly with the choroid

membrane ; and anteriorly with the iris, which may be said to

be inserted into its substance. It adheres more firmly to the

choroid than to the other textures ; for though it is separated

by a slight effort from the latter, it remains securely attached

to the former. The ciliary arteries pass through it, and dis-

tribute some twigs to it, as do the ciliary nerves in their

course to the iris. Its external surface or circumference pre-

sents a slight groove which runs around it, so that when in

apposition with the sclerotica a minute canal is enclosed

between them. Fontana appears to have been the first who

noticed this circumstance. Some anatomists have considered

the ciliary ligament as a ganglion in which the ciliary nerves

terminate, and from which branches proceed to the iris ; but

no instance can be adduced in which a nervous ganglion forms

the medium of union and connexion between parts in the same

way that this structure does, as we find it attached to the

sclerotica, and giving attachment to the iris, choroid mem-
brane, and ciliary processes.

THE CHOROID.

938. The choroid membrane {tunica vascnlosa, chorioidea)

lies between the sclerotica and the retina, extending from

the entrance of the optic nerve as far as the ciliary ligament.

In the greater part of its extent it is connected, though loosely,

to the sclerotica by cellular tissue, and by the vessels which

pass from without to reach it ; but anteriorly the union is

established through the medium of the ciliary ligament. The
inner surface is in apposition with the retina, or rather with

Jacob's membrane. Posteriorly the choroid presents a fora-

men, with a well-defined margin, for the transmission of the

optic nerve : its anterior termination requires a particular

description, as some difference of opinion has existed with

regard to it. The membrane consists of two lamellae, which,
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though separable at the posterior, are united at the anterior

part, where it becomes connected with the ciliary ligament

;

there it drops inwards towards the axis of the eye, and is

drawn into a number of delicate folds, the aggregate of which

forms a complete circle, resting, like a collar, round the bor-

der of the crystalline lens, and the anterior surface of the

vitreous humour. In this manner are formed the ciliary pro-

cesses, the aggregate of which has been variously named by

different anatomists (corpus ciliare, corona ciliaris).

The choroid membrane is essentially vascular in its struc-

ture, being composed of minute arteries and veins, united by

cellular tissue. When the sclerotica is removed so as fully to

expose the choroid membrane, we find lying upon its surface,

if the dissection has been carefully executed, the ciliary nerves

compressed and flat : their destination is the ciliary ligament

and iris. Two long arteries will also be found (long ciliary

arteries) passing horizontally forwards, maintaining little, if

any, connexion with the choroid ; for, after having pierced

the sclerotica, they lie between the latter and the choroid,

without giving branches to either; and when they reach the

ciliary ligament, they turn inwards and divide into branches,

which are exclusively distributed to the iris. These vessels

are situated at opposite sides of the globe, nearly on a line

with its axis ; the external one, however, is a little above, the

internal a little below it. But there is a set of vessels which

are intimately connected with this membrane, being distri-

buted to it exclusively, viz. the short ciliary arteries, which

pierce the sclerotica nearer to the optic nerve than the long

ones, and soon divide into branches ; these run at first parallel

with one another, and mutually send twigs of communication,

so that they all freely anastomose, particularly towards the

anterior part of the choroid, where they form a circle, con-

sisting of a most minute interlacement of vessels. The veins

are readily distinguishable from the arteries by their greater

size, as well as by their peculiar arrangement. They extend

from before backwards in a radiated form, describing arches

as they converge to the posterior part of the eye, and form by

this union three or four small vessels, which pierce the scle-

rotica, and open into some of the secondary branches of the

ophthalmic vein. As the veins of the choroid membrane are
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disposed in whirls, they are usuaHy denominated vasa vorti-

cosa ; they occupy for the most part the external, and the

arteries the internal surface of the membrane. On this distri-

bution of the vessels is founded the division of the choroid

into two lamella?, of which the internal is denominated tunica

Ttuy&chiana, in compliment to Ruysch, who was the first

that succeeded in demonstrating its structure by injection.

The inner surface of the membrane, from its villous or fleecy

appearance, has been called tapetum ; when minutely injected,

it is of a deep scarlet colour. It appears to secrete the colour-

ing matter (pigmentum nigrum), which is a viscid and appa-

rently mucous secretion, deposited upon the anterior surface

of the membrane. Its quantity varies in different parts, being

more abundant anteriorly and in the interstices of the ciliary

processes.

CILIARY PROCESSES.

939. The ciliary processes formed, as has been above stated,

of the anterior margin of the choroid, are from sixty to eighty

in number. The form of each lamella, or process, is triangu-

lar ; one side looks forward to the iris, the other backward to

the crystalline lens and vitreous humour, with which it is in

contact ; the third or internal one, the shortest, is free. The
processes are alternately long and short, and in their arrange-

ment resemble the plicae observable on the under surface of a

mushroom. The intervals between the processes are filled by

a pigment similar to the pigmentum nigrum in every particu-

lar, which leaves on the surface of the lens and of the vitreous

humour a number of dark striated lines, corresponding not with

the processes, but with the intervals between them. When
removing the ciliary processes, it will be observed that they

are not merely in contact with the anterior part of the hyaloid

membrane ; minute plicae of the latter project into the inter-

stices between the processes, and seem to be connected with

them. The name ciliary body (corpus ciliare) is usually

given to the aggregate of the ciliary process.

RETINA.

940. The retina (tunica nerved) is placed between the cho-
roid membrane and the vitreous humour, with which it is
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merely in apposition. It extends from the bottom of the eye,

where it is continuous with the optic nerve, forwards as far as

the commencement of the ciliary processes, where it appears

to terminate by a defined and rather prominent line. Its

structure is soft and pulpy ; in the living subject it is trans-

parent, and so continues for some hours after death, but then

becomes of a pale white colour. When the ophthalmic artery

has been minutely injected, the membrane can be shown to

consist of two lamellae, of which the internal is vascular, and

presents several small vessels, which arise from the centralis

retinae artery ; the external lamella appears to consist of white

nervous matter. If the eye be macerated for some days in

water, the latter part of the retina can be washed away,

leaving the vascular lamella in its natural position. About

two lines outside the entrance of the optic nerve may be ob-

served in the retina a small hole and a yellow spot, first de-

scribed by Soemmering, and named by him, the one foramen

centrale, the other limbus luteus. The yellow spot appears to

coincide with the axis of vision ; the appearance which has

been called a foramen is owing to a transparent point in the

retina, and not to a perforation of its substance ; the outer or

medullary layer is merely deficient.

" Exclusively of the two layers here noticed, the retina is

found to be covered on its external surface by a delicate trans-

parent membrane, united to it by cellular substance and ves-

sels. If the sclerotica be removed, and the choroid mem-

brane carefully torn and averted, small portions of the

structure here alluded to can be detached, or a globule of

air, or even of quicksilver, may be insinuated beneath it, by

which means it is raised, and can be seen distinctly if held

towards the light.'
1''* This is now known as Jacobs menu

brane. It cannot be said to be a part of the retina, or to

consist of its medullary lamella detached by the process

resorted to in the dissection of the organ ; for the yellow

spot of Soemmering is not distinctly seen until Jacob's mem-

brane is removed ; and when this has been effected, we can

still show the retina to consist of its two lamellae.

* An Account of a Membrane now first described, by Arthur Jacob, M.D.

—

PMl. Trans. 1819.
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THE IRIS.

911. The iris, which presents the coloured circle seen

through the transparent cornea, resembles a partition placed

vertically so as to divide, but very unequally, the interval

between the cornea and the lens into two parts. This inter-

val is filled by the aqueous humour, so that the iris moves

freely in the fluid. The space between it and the cornea,

which is much the larger, is called the anterior chamber;

that behind it is the posterior chamber: both communicate

through the pupil. The iris presents two flat surfaces and

two circumferences; on the anterior surface, which is dif-

ferently coloured in different individuals, may be observed

two concentric rings, of which the external (annulus major)

is broader than the internal, but not so deeply coloured

:

it is marked by several striated lines, which pass from the

great circumference inwards to the pupil, where they seem to

bifurcate. The inner ring (annulus minor) is more deeply

coloured, and surrounds the pupil. The posterior surface

contiguous to the ciliary processes is covered by a dark

pigment similar to that of the choroid ; it is usually called

tivea. When this is washed off, a number of fine lines, or

fibres, may be observed, with the assistance of a magnifying*

power, converging from the greater circumference to the

pupil : these are distinct from one another in the former

situation, but in the latter are blended so as to form a mem-
branous zone.

The great circumference of the iris corresponds with the

ciliary ligament, into which it may be said to be inserted;

the smaller forms the border of the aperture called the pupil

(pupilla). The pupillary aperture is closed in the foetus, up
to the seventh month, by a delicate transparent membrane,
called, from this circumstance, membrana papillaris. If ex-

amined after the vessels of the eye have been injected, it will

be found distinct from the iris, and appearing as if inserted

into its margin, so as to cut off all communication between
the two chambers. It becomes reticulated a little after the

time referred to, then a few fragments of it only remain,
and finally, it disappears before birth. According to M.
Jules Cloquet's account, it is a sort of mediastinum formed
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by the contiguous sides of two small culs-de-sac, one of which

is the membrane of the aqueous humour continued across

upon the front of the iris, the other the lining membrane of

the posterior chamber, both being in apposition at the pupil.

The iris is abundantly supplied with nerves from the

ciliary nerves : it receives the two long ciliary arteries which

pass along between the choroid and sclerotica, and the

smaller, or anterior ones, which pierce the ciliary ligament

from without. These vessels approach the iris from four

opposite directions, and at its greater circumference freely

anastomose, so as to form the larger vascular circle of the

iris. From this circle branches pass inwards, converging,

and form at a little distance from the pupil another circle,

by a second , anastomosis. Finally, from this inner circle

minute filaments pass inwards, and seem to terminate at the

pupillary margin of the iris. The veins, in general, take

the same course as the arteries, but the greater number open

into the vasa vorticosa. The ciliary nerves, after having

passed through the ciliary ligament, incline inwards upon

the anterior surface of the iris, where they divide into fine

filaments, which soon elude our research, even with the aid

of a microscope.

THE HUMOURS OF THE EYE.

942. The aqueous humour is a thin, pellucid fluid, which

fills up the two chambers of the eye, occupying the space

between the cornea and crystalline lens. Its specific gravity

and chemical composition differ little if at all from that of

the vitreous humour ; it is moreover enclosed in a thin trans-

parent membrane, which secretes it in the first instance, and

reproduces it when evacuated by accident, or during opera-

tions. This membrane, usually called the capsule of the

aqueous humour, lines the cornea and the anterior surface

of the iris, but does not seem to extend into the posterior

chamber.

CRYSTALLINE LENS.

943. The crystalline lens is situated at the union of the

anterior third with the two posterior thirds of the eye, lying

behind the iris, surrounded by the ciliary processes, and em-
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bedded in the vitreous humour; it is perfectly transparent,

soft in the greater part of its extent, but of high refracting

power. The lens is doubly convex ; but the posterior seg-

ment which is received into the vitreous humour is more

convex than the anterior; the convexity of both is greater

in infancy than in adult age. The greatest thickness of the

lens is about two lines and a half ; its circumference measures

from twelve to fourteen. It consists externally of a soft and

homogeneous substance, presenting no trace of organisation ;

but the central part, more dense and firm, is made up of con-

centric lamellas.

The lens is enclosed in a delicate capsule, which invests

it all round, but without any distinguishable adherence to it,

and is thicker and firmer on the anterior than on the pos-

terior surface. If a puncture be made in the membrane, a

small quantity of a pellucid fluid, which is termed liquor

Morgagni, issues from the incision. When macerated in a

dilute acid, or suddenly plunged into boiling water, the cap-

sule becomes opaque and corrugated, presenting a pale,

milky appearance. The lens and its capsule are both en-

closed within a duplicature of the hyaloid membrane ; or

rather, after investing the vitreous humour, this membrane
approaches the circumference of the lens, where it may be

conceived to divide into two lamellas, of which one passes

before, the other behind that body. By this arrangement an

interstice of a triangular form is left, the apex of which is at

the point of division of the membrane, the base at the margin
of the lens ; and as this is continued all round, it forms a

canal, named the canal of Petit. When distended with air,

which can be easily done by puncturing it and inserting the

point of a blowpipe, it presents the appearance of a chain of

minute vesicles disposed round the lens, communicating freely,

inasmuch as the air passes from one to the other.

The capsule of the lens receives a minute branch from the

artcria centralis retina?, which ramifies on its posterior seg-

ment, but none of its branches have been found to extend to

the substance of the lens. The lens has been supposed to be
muscular in its structure, and thereby to possess the power of
altering its form, so as to adapt the eye to the different dis-

tances within which distinct vision obtains. This opinion was
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first promulgated by Dr. Pemberton,* in a thesis written at

Leyden. Dr. Young-
-f-

brought it forward again some years

ago, and several physiologists have assented to it. Chemical

analysis, however, has long since shown that the lens consists

of pure albumen, some gelatine, and water, without the

slightest admixture of h'brine, the essential constituent of

muscle. Moreover, were it muscular, it must consist of

fibres of some sort; and were these ever so minute or so

fine, the density of the points corresponding with the fibres

must be greater than that of the intervals, for intervals there

must be where there are stria*, or lines ; and to suppose a

muscle without lines and intervals, is to suppose what has

not yet been seen in nature. Were such a structure as this

made a medium for the transmission of light, the rays must

be dispersed and resolved into their primitive or prismatic

rays, producing of necessity a coloration of the image and

indistinctness of vision. The remarks and the experiment

above cited, to show that the cornea must be homogeneous,

apply with equal force to the structure of the lens.

VITREOUS HUMOUR.

944. The vitreous humour (humor vitreus, corpus vitreum)

fills up the posterior two-thirds of the globe of the eye. It

consists of a thin transparent fluid enclosed in a fine mem-
brane {hyaloid membrane) ; this not only invests it externally,

but forms a number of processes, projecting inwards, and

dividing it into detached masses, which may thus be said to be

lodged within the areolar intervals of the membrane. This

structure, though thin and transparent, is yet firm, parti-

cularly at the fore part. The term corpus vitreum is some-

times applied to the fluid and the capsule taken together.

Anteriorly, at the central part, is a slight depression which

lodges the posterior segment of the crystalline lens, and far-

ther out, where it corresponds with the ciliary processes, is

an annulus, or disk, called the zonula of Zinn : we here

observe a number of dark lines converging like radii, and

disposed in the form of a disk round the lens. But, besides

the dark lines, which are merely streaks left by the pigment

which had exuded from the intervals between the ciliary pro-

* Haller, Disputationes Anatomicaj, torn. vii. t Phil. Trans. 1809.
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cesses, there are also some delicate plica? in the membrane

itself: these project so as to be received between the con-

tiguous ciliary processes, and form a connexion with them.

This part of the membrane appears to differ somewhat from

the rest of it, which induced Zinn to consider it a distinct

structure; hence he called it " membranula,"' and the coloured

disk and plicae " zonula coronae ciliaris."

945. When the eye is examined as an optical instrument,

with a view to determine the influence which it can exert

upon the rays of light, it becomes necessary to examine the

dimensions, form, densities, &c. of its different components.

The humours being so many media of transmission, their

effects can be calculated only by knowing their density,

refracting, and dispersive powers. And as the membranes

serve to enclose the area within which all the changes take

place, the form of the space, its axis, and diameters, require

to be subjected to accurate measurement. But these topics

do not properly come within the scope of an elementary work

on anatomy.

THE EAR.

946. The organ of hearing is divisible into three parts, viz.

the auricula, or external ear, which receives the impressions

of sound ; the tympanum, a middle chamber, which transmits

them; and the labyrinth, or internal ear, which contains the

sentient apparatus.

1. The auricula (including under that term the pinna, or

flat part ; and the meatus auditorius, or the tube which leads

from it to the tympanum) is placed at the side of the head,

behind the jaw, and before the mastoid process.

947. The pinna, or flat part, is of an irregularly oval form,

its superior extremity being broad, the inferior somewhat
elongated and narrow. Its surfaces are marked by some
prominent lines and depressions which have received parti-

cular names. The semi-circular prominent line, which runs
round the border of the pinna, is called the helix ; it may be
said to commence at the centre of the concha, above the meatus
externus, and to terminate at the lobule, after having formed
the margin of the ear. Within this, and, as it were, enclosed

by it, is another curved prominence, the anti-helix, which
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begins above the concha by two slightly elevated lines, that

converge and unite to form the line that bounds the concha,

and finally terminates at the anti-tragus. The tragus is a
small triangular prominence, that projects over the anterior

and external part of the auditory tube; its margin is covered

with hairs ; and opposed to it stands another, which is smaller,

and called, from its position, anti-tragus ; it forms the termi-

nation of the anti-helix.

These parts owe their form and consistence to a firm

lamella of fibro-cartilage, which constitutes their basis, and

upon which the integument is reflected, giving it its exterior

investment. The inferior and elongated portion of the pinna

is called the lobule (lobulits). It is soft and pendulous, and

differs in structure from all the rest, as it contains no car-

tilage, being composed merely of a thick lamella of condensed

cellular and adipose tissue, subjacent to the common integu-

ment. Between the prominences above noticed three depres-

sions are observable, differing very much in form and size.

The helix and anti-helix are separated by a narrow groove,

sometimes called fossa innominata. The shallow depression

between the two ridges presented by the anti-helix superiorly

is termedfossa navicularis, whilst the deep excavation bounded

by the anti-helix, and leading into the meatus auditorius, is

called concha. This is a deep depression, bounded above and

behind by a crescentic prominent margin formed by the anti-

helix ; it is surmounted in front by the tragus, at the opposite

point by the anti-tragus, and divided unequally by the ascend-

ing curve of the helix, which, as we have said, may be con-

sidered to arise out of it. The inferior, or larger fossa of the

concha, leads forwards and inwards, to the meatus externus.

The concha is necessarily prominent and convex posteriorly,

and to this part the term dorsum is sometimes applied. When
the integuments are removed, it will be found that the carti-

lage is incomplete at some points, presenting fissures which

are filled up by cellular or fibrous membrane. Between the

tragus and the commencement of the helix, there is a large

interval of this sort, and another between the inferior termi-

nation of the helix and anti-helix, where they surmount the

lobule.

The pinna is retained in its situation not only by the
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integument and by its connexion with the meatus, but also

by fibrous bands, which some have described as ligaments:

one of these connects the tragus with the root of the zygoma,

another passes from the convexity of the concha to the

mastoid process, a third extends from the temporal aponeu-

rosis to the upper part of the concha.

948. We have already described the muscles of the ex-

ternal ear (266—269)- These may be said to act on the pinna

as a whole ; there are others, however, which are calculated

to move the different parts of which it is composed, but are

so rudimentary in man as scarcely to deserve notice. It is

usual to enumerate five of these, their names being taken

from the parts of the pinna to which they are attached.

As to their action, we may omit all mention of it in the

human subject.

Musculus major helicis arises just above the tragus, runs

upwards upon the helix, and terminates where it is about to

curve backwards, m. Minor helicis commences in the concha

close to the commencement of the helix, inclines upwards

and forwards, and is lost upon the rim of the helix, m. Anti-

tragicus commences at the posterior surface of the anti-tragus,

upon which it passes upwards and outwards to terminate

upon the helix, crossing the fissure between it and the

anti-tragus. m. Tragicus consists of some fibres which are

placed upon the tragus, extended from its base to its apex.

m. Transversus auricula stretches from the convexity of the

concha to that of the fossa innominata. To these Mr. Tod,*

in his publication on the ear, has added two muscles not

hitherto named: musculus obliquus auris, which extends

from the dorsum of the concha to that of the scapha ; and

m. contractor meatus (trago-helicus), which ascends from the

tragus obliquely to the anterior extremity of the helix.

949. The auditory tube (meatus auditorius externus) leads

from the concha towards the cavity of the tympanum, from

which it is separated by the membrana tympani : its direc-

tion is obliquely forwards and inwards, with a slight inclina-

tion at first upwards and then downwards, so that it describes

a curve, the concavity of which looks downwards and a little

forwards. The length of the tube is about ten or eleven

* The Anatomy and Physiology of the Organ of Hearing, by David Tod.
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lines, but its lower surface measures more than the upper, in

consequence of the obliquity of the membrana tympani ; its

form is oval, for when a section is made of the tube, its

greater diameter will be that from above downwards. Its

capacity is not equal throughout its entire extent ; it is wider

externally where it passes off from the concha than internally

at its termination, and about the middle point between these

it is a little narrower than elsewhere. The meatus is made
up partly of cartilage, and partly of a ring of bone, about

six lines long, and placed between the mastoid process and

the root of the zygoma, and above the glenoid fossa. In the

adult it is identified with the temporal bone; in the foetus it

represents a thin osseous ring, connected with it chiefly by
membrane, and somewhat by bone at its upper and outer

part. The cartilaginous part is continuous externally with

the concha, from which it is prolonged inwards, to be attached

by some short irregular fibres to the rough margin of the

osseous ring, with which it thus forms a continuous tube.

The cartilaginous and osseous structure occupy each about

half the length of the meatus. But the cartilage does not

complete the tube in its external half ; it may be said to

commence from the base of the tragus and the inferior and

back part of the concha ; proceeding inwards, it becomes

curved upon itself so as to form the under and anterior por-

tion of the tube, but is deficient at its superior and exter-

nal part, where its place is supplied by dense fibrous mem-
brane. The meatus is lined by a prolongation of the exter-

nal tegument, which resembles a blind sac, like the finger of

a glove, its termination being reflected upon the outer sur-

face of the membrana tympani. The tegument gradually

becomes thinner as it recedes from the concha, and when

its cuticle is removed it presents a number of pores or aper-

tures, being the outlets of the glands which secrete the ceru-

men of the ear.

MEMBRANA TYMPANI THE TYMPANUM.

950. The membrana tympani forms the inner boundary of

the meatus externus, and separates it from the cavity of the

tympanum. The membrane is inserted into the inner margin

of the osseous tube, and is placed so obliquely in its situation

3f
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that its external surface looks outwards, downwards, and for-

wards ; it is, moreover, concave, whilst the internal surface,

which looks to the cavity of the tympanum, is convex. The

membrane consists of three lamellae, one being proper to

itself, and of a fibrous structure, the others being tegumen-

tary membranes, reflected upon it, and derived, the one from

the skin, which is prolonged in the form of a cul-de-sac into

the auditory tube, whilst the other is continuous with the

mucous lining of the tympanum.

Sir Everard Home strongly advocated the opinion, that

the proper or middle membrane of the membrana tympani

consisted of muscular fibres, and supported his views by

appealing to his dissection of the part in the elephant. No

one is disposed to deny its being fibrous, but as to its being-

muscular, that forms an additional matter of inquiry. The

fibres appear to converge from the circumference of the ring

of bone towards the central line, and are connected intimately

with, if not actually inserted into, the outer surface and apex

of the long handle of the malleus, also into its short process.

From this arrangement it results, that all that part which

corresponds with the former is concave outwards ; but the

remainder, being about an eighth of the whole, is slightly

convex. The form of the membrane is an irregular oval in

the foetus, but in the adult it is nearly circular.

951. The cavity of the tympanum is narrow and irregular

in its form, and so placed in the pars petrosa that the meatus

externus lies to its outside, the labyrinth to the inner side,

with the mastoid cells opening into it posteriorly, and the

Eustachian tube anteriorly. Its external wall is formed

almost exclusively by the membrana tympani; the internal is

composed of an irregular bony lamella, in which we observe

the following elevations, openings, &c. The promontory

(promontorium), a rounded bony eminence, corresponding

with the middle of the extent of the tympanum, if taken

from before backwards. Above the promontory is situated

an aperture, the fenestra ovalis, which leads into the vesti-

bule, but is closed by a thin membrane, which prevents any
direct communication between the cavities. The greater

diameter of the fenestra is directed obliquely backwards and
a little downwards. Beneath the promontory, and almost
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concealed by it, is another aperture, calledfenestra rotunda,

though its form rather approaches that of a triangle : it cor-

responds with that part of the cochlea called scala tympani,
and is also closed by a membrane.
When we examine the circumference of the tympanum,

we find, at a point posterior and external to the promontory,

and opposite to the inferior extremity of the fenestra ovalis, a

small triangular bony process called the pyramid, the sum-
mit of which presents a minute opening, leading to a tube

(Jistula) in its interior, that lodges the stapedius muscle.

Between the pyramid, the promontory, and fenestra ovalis,

is a depression called sinus or sulcus tympani. Behind and
beneath the pyramid is a minute foramen (apertura chorda),

which gives passage to the vidian nerve as it enters the

tympanum from the aqueduct of Fallopius, and assumes the

name of the chorda tympani. This bony canal is sometimes

called iter ab aqua?ductu ad tympanum. A little above this

orifice is a convex ridge, which runs upwards and forwards

over the fenestra ovalis ; it marks the course of the aque-

duct of Fallopius. At the posterior and superior part of the

cavity are situated three or four foramina, leading into the

interior of the mastoid process, which is hollowed into cells

partially separated by bony septa, and lined by mucous

membrane prolonged from the tympanum ; so that the mas-

toid cells may be considered as diverticula or prolongations

from the latter cavity. In the anterior part of the floor of

the cavity is the glenoid fissure, which transmits the chorda

tympani nerve, the tensor tympani muscle, and lodges the

processus gracilis of the malleus. Finally, at the inner and

anterior part of the cavity are two orifices, with a small bony

lamella (processus eochleariformis) interposed between them,

which separates two canals into which these orifices lead :

the superior or smaller one transmits the tensor tympani

muscle, the other forms part of the Eustachian tube.

EUSTACHIAN TUBE.

952. The Eustachian tube is from an inch and a half to two

inches long, its posterior and external part being an osseous

canal, the remainder composed of fibro-cartilage and fibrous

3 P 2
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membrane; its direction, as it leads from the anterior and

inner part of the tympanum to the fauces, being forwards,

inwards, and a little downwards. The osseous part narrows

somewhat as it proceeds forwards; the cartilaginous, on the

contrary, widens, so that the tube is constricted towards

the middle, but is expanded at its extremities, particularly

at the o-uttural one, which will be found thickened and

trumpet-shaped. The osseous part of the tube occupies

about one third of its extent, and is placed beneath the

canal for the tensor tympani muscle, from which, and from

the carotid canal, it is separated by a thin osseous lamella.

The cartilage does not surround the tube ; it forms the

inner and upper side of it, and also part of the external,

the remainder being made up of fibrous membrane. The
tube thus formed is lined by mucous membrane prolonged

into it from the pharynx, which thus becomes continuous

with the lining of the tympanum.

BONES OF THE EAR.

953. The bones of the ear (ossicula audit us) form a chain

consisting of three minute pieces, extended across the cavity

from the membrana tympani to the fenestra ovalis, each be-

ing articulated with the other, so that the whole chain is

moveable. A fourth is very generally enumerated— the os

orbiculare ; but Soemmering and some other anatomists

consider it merely as a process of the incus. The bones

are arranged in such a way that the malleus or external

one is connected with the membrana tympani, whilst the

stapes, which is placed internally, rests on the membrane
of the fenestra ovalis, the incus being situated between both

and articulated with them.

The malleus, so called from some resemblance to a ham-
mer, is the first or most external of the series, and presents

a head, neck, and processes. The head or superior part is

convex and round in the greater part of its extent, but
presents at its inner and posterior aspect two slightly irre-

gular surfaces, covered with cartilage, by which it articulates

with the incus. The neck is the short constricted part that

intervenes between the head and the processes. The handle
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{manubrium) is an elongated process, which, when the bone
is in si(uf inclines downwards and forwards, and terminates

in a small rounded process, corresponding with the most pro-

minent part of the membrana tympani, with which it is inti-

mately connected. The short process inclines outwards at

right angles, from the upper extremity of the handle, and

lies in contact with the membrana tympani. The long pro-

cess {gracilis, anterior) extends from the cervix obliquely

downwards and forwards; it is very thin, and ends in a point

which passes into the glenoidal fissure.

The incus is so called from some resemblance in shape to

that of an anvil; it has been compared also to a molar tooth;

but its similitude to either is very remote. This bone lies a

little behind and to the inside of the malleus; it may be con-

sidered as divisible into a body and two processes. The body,

compressed and somewhat square in its form, is directed for-

wards and upwards ; and if its anterior border be viewed in

profile, it will be found to present two surfaces, which meet

at an angle, and are intended to articulate with the head of

the malleus. One of the processes ( processus brevis) shorter

than the other, and also superior and posterior to it, is directed

obliquely backwards towards the mastoid cells, where it ter-

minates in a free point ; the other process (processus lotigus)

is longer but thinner than the preceding ; it is directed for-

wards and downwards in the greater part of its extent, but

near its termination it suddenly turns inwards, and ends in a

small rounded process or nodule, which articulates with the

head of the stapes. This is the part which is considered by

some to be a distinct bone, and as such is named os orbiculare.

The stapes, or stirrup-bone, is placed horizontally, with its

base resting against the fenestra ovalis, and its head articu-

lated with the round nodule at the extremity of the long pro-

cess of the incus, which it receives in a small shallow cavity.

The base of the bone is of the same form as the fenestra ovalis,

on which it rests, its upper border being convex, and the

lower straight. The anterior process is shorter and straighter

than the posterior, and both are slightly grooved along their

inner borders, where they give attachment to a membrane

that fills the interval between them. The two processes con-

verge and meet at a narrowed part, which is sometimes called
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the neck, and which is surmounted by a small tubercle or

head. The head inclines outwards, and articulates, as above

stated, with the incus.

INTERNAL MUSCLES OF THE EAR.

954. These muscles, like the bones above described, are

the smallest in the body : only four are usually enumerated, of

which three are attached to the malleus, m. Interims mallei

(tensor tympani) arises from the upper surface of the carti-

lage of the Eustachian tube, and also from the contiguous

border of the pars petrosa ; thence it inclines outwards and

backwards in the osseous canal that runs parallel with the

Eustachian tube, and becomes tendinous on entering the tym-

panum, where it is inserted into the short process of the

malleus, m. Externus mallei (laxator tympani major) arises

from the spinous process of the sphenoid bone, and soon

becoming tendinous, passes through the glenoid fissure to be

inserted into the processus gracilis of the malleus, m. Laxa-
tor tympani minor is very small, and so indistinct, that many
anatomists have omitted it altogether; it arises from the upper
border of the osseous part of the auditory tube, and descends

to be inserted into the manubrium of the malleus, near its

short process, m. Stapedius is lodged within the tube of the

pyramid, from the summit of which a small tendon issues, to

be attached to the neck of the stapes.

THE LABYRINTH.

955. The labyrinth is so called from its complexity; it lies

internal to the tympanum, and consists of three parts; viz.

the vestibule, semicircular canals, and cochlea.

The vestibule is a small irregular cavity of an ovoid figure,

bounded externally by that bony lamella in which we noticed
the fenestra ovalis and promontory, internally by the cribriform

lamella at the bottom of the meatus auditorius internus, pos-
teriorly by the semicircular canals, and anteriorly by the
cochlea. Along its upper surface runs the aquseductus Fal-
lopii, an osseous tube which leads obliquely outwards and
backwards from the meatus internus to the stylo-mastoid
foramen, and lodges the facial and vidian nerves. The cavity
is divided into two slight fovea:, or pits, one being circular,
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the other oval, and intended to lodge two sacculi, which
enclose the expanded part of the auditory nerve. The vesti-

bule is lined by a delicate membrane, which appears to be
of the serous class, as it secretes a fine fluid {liquor Cotunni)
which fills all the intervals left unoccupied by the expansion

of the nerve. The following foramina are observable in the

interior of the cavity : externally, the fenestra ovalis ; inter-

nally, four or five minute holes, which transmit the auditory

nerve. These are placed in the plate ofbone (lamina cribrosa)

which closes the meatus auditorius internus ; at its posterior

and external part, five openings, which lead into the semi-

circular canals, two of them opening by a common foramen

;

near the common orifice just mentioned is a small foramen

leading into the aquseductus vestibuli, a small curved canal

about four lines long, which leads outwards and backwards to

open on the posterior surface of the pars petrosa : it transmits

a small vein ; at the anterior and inferior part of the cavity

is the opening into the cochlea.

SEMICIRCULAR CANALS.

956. The semicircular canals are three very small osseous

tubes, curved so as to form a considerable segment of a circle.

They are embedded in the substance of the petrous portion

of the temporal bone, and therefore cannot be seen until its

external plate is removed, and the reticular texture beneath

it is pecked away. They are distinguished, by a considera-

tion of their position, into superior or vertical, external or

horizontal, and posterior or oblique. They lie behind the

vestibule, each being somewhat greater than a semicircle.

The contiguous limbi of the posterior and superior canals

become united for about two lines before they reach the ves-

tibule. Each of the canals is lined by a fine membrane

enclosing the expansion of the nerve, and at their vestibular

orifice, or commencement, a slight dilatation (ampulla) will

be observed, corresponding with a similar enlargement of the

nerve.

COCHLEA.

957. The cochlea has been so called from some resemblance

to the shell of a snail. When insulated from the rest of the
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bone, it is of a pyramidal form, the base being turned to the

meatus interims, the apex outwards and a little downwards,

so as to approach the horizontal part of the carotid canal.

The cochlea consists of a spiral osseous tube coiled round a

central axis (modiolus). The tube makes two turns and a half

from the base of the cochlea to its summit, which is called the

cupola. From its inner surface projects a thin bony lamella,

which extends about half-way across its cavity, and gives

attachment to a delicate membranous plate, which completes

the separation of the spiral tube into two parts, called scalcc,

or stairs. The separation between the scalae is complete in

the natural condition, except at the cupola, where the osseous

part of the septum is deficient, and allows a communication

between them. The septum consists partly of a bony plate,

partly of membrane. The former is usually named lamina

spiralis ; it commences at the base of the cochlea, and coils

round the modiolus nearly to its apex, where it ends in a

hook-like process. The membranous part of the septum is a

little broader than the lamina spiralis, from the border of

which it extends outwards to the wall of the cochlea, to which

it becomes attached, and so completes the partition between

the two scalae. One of the scalae {scala vestibuli) commences
at the vestibule, and after making its two turns and a half,

ends in the cupola ; the other (scala tympani) may be said to

commence at the cupola, and after making its turns round
the modiolus, to end at the fenestra rotunda. The base of

the modiolus communicates with the meatus internus, and is

pierced by minute foramina, which give admission to the fila-

ments of the nerve, and to some small blood-vessels : its sum-
mit opens into the cupola, where it is expanded, and thence

termed infundibulum. In the scala tympani, near its termi-

nation at the fenestra rotunda, a minute foramen exists, which
leads into a canal (aquccductus cochlea). This canal is three

or four lines long, and terminates at the posterior border
of the pars petrosa, near the jugular fossa ; it transmits a
small vein.

958. In our description of the nerves and vessels, we must
notice the osseous canals which lodge or transmit them. The
passages which convey the nerves from the cranium to the
internal car are the hiatus Fallopii, the auditory meatus, and
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the aquaeductus Fallopii. The first of these is a fissure

which leads obliquely backwards and outwards upon the ante-

rior surface of the pars petrosa of the temporal bone, and

which lodges the vidian nerve (903). The meatus audito-

rius internus is an oblique canal in the posterior surface of

the bone, from two lines and a half to three lines in diame-

ter, and three lines in depth ; its direction is outwards and

forwards. It is bounded by a concave lamella of bone,

and at first appears like a cul-de-sac, but the plate of bone

is perforated by foramina. The meatus contains, in the

natural condition, the proper auditory and the facial nerve,

with a small vessel, a branch of the posterior cerebral ar-

tery. In the bottom of the meatus will be observed a slight

ridge of bone, which divides it into two pits, the upper or

smaller one being for the facial nerve, whilst the lower re-

ceives the auditory. A smaller foramen transmits the for-

mer, but for the latter there are several ; hence the osseous

plate is sometimes called lamina cribrosa, from its numerous

perforations.

959- The auditory nerve, whilst within the meatus, divides

into several filaments, which separately pass through the

foramina in its bottom ; but they admit of being arranged

in three sets, from a consideration of the parts of the laby-

rinth in which they ultimately terminate. One set passes

directly into the base of the cochlea, and is lodged in the

hollow of its central pillar or modiolus, from which the

nerve proceeds by many minute pores to the scalse, upon the

entire surface of which it forms a delicate expansion, sup-

ported by the osseous and the membranous part of the sep-

tum. The second set of filaments enters the vestibule, and

forms an expansion supported by the lining membrane, which

is dilated so as to resemble a sack (sacculus vestibuli). A third

set, situated higher up than the preceding, enters the ampulla

at the commencement of the superior semicircular canal. Here

it loses its fibrous appearance, as if the nervous matter were

formed into a tubular lamella prolonged through the canal,

assuming its form, and supported by its lining membrane.

Similar nervous expansions exist in the posterior and external

semicircular canals.

960. Membrane of the labyrinth (labyrinthus membrana-
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ceus).—The interior of the labyrinth is lined by a very deli-

cate membrane, which necessarily takes the form of its differ-

ent parts and recesses; it gives support to the nerves, and

also serves to secrete a limpid fluid (aqua labyrinthi), which

fills up the intervals left unoccupied by the membrane and

the nerves. The fluid is one of the agents employed in con-

veying impressions from without to the sentient extremities

of the auditory nerve. The vibrations of the air, agitated by

sounding bodies, act upon the membrana tympani ; its various

changes necessarily influence the chain of ossicula ; so that

whatever motion is given to the malleus, is conveyed by it

through the incus to the stapes, and so to the membrane of

the fenestra ovalis. By means of the latter, the fluid of the

labyrinth is compressed, and through it the nerves; when

this is effected, the merely physical part of the function of

hearing is completed. But a new chain of phenomena in-

stantly succeeds. The impression received by the nervous

expansions in the labyrinth is conveyed to the sensorium,

by which means an internal sensation is produced, the cha-

racter and intensity of the one being proportioned to that

of the other. This, which may be considered the second

link in the chain, gives still but a simple sensation. Me-
mory and association, in other words previous experience,

must lend their aid to enable us to establish that sort of

connexion between the mere impressions received and va-

rious external agents, which is necessary in order that they

should be made to stand in the relation of sign and thing-

signified.

961. The aqueduct of Fallopius commences at the upper

and inner part of the meatus interims ; it is a small osseous

tube lodged in the pars petrosa, through which it runs from
the point just indicated to the stylo-mastoid foramen. At
first, for about two lines, it inclines forwards and outwards,

then changes, so as to turn outwards and backwards, de-

scending to the foramen above named. It transmits the fa-

cial nerve, and also the vidian, which joins the former where
the canal changes its direction. In its passage, the nerve

gives off some small filaments, which enter the tympanum,
and supply its muscles. Mr. Tod observes, that the chorda
tympani gives branches to all the muscles in the tympanum,
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and " seems to be the nerve both of motion anJ perception

to these organs.
1 '

The vessels of the tympanum, and of the labyrinth.—The
stylo-mastoid branch (517) and the ramus tympanicus (520)

spread out in minute ramusculi in the tympanum. They
are accompanied by veins which take a similar course. The
labyrinth is supplied by the internal auditory artery, which

enters the meatus internus, together with the nerves, and

after passing through one of the foramina, ramifies upon the

lining membrane. The residual blood is returned by two

veins, which are lodged in the minute canals called aqua?-

ductus vestibuli et cochlea? (p. 120-1).

THE NOSE.

Having already described the nasal fossa? (84), the olfac-

tory nerve (816), and the naso-palatine (902), it remains to

notice the cartilages and the mucous lining membrane.

962. Carl ifages of the nose.—Of these five are usually enu-

merated. The middle cartilage (cartilago septi) is a flat trian-

gular lamella placed vertically ; its upper border articu-

lating with the perpendicular plate of the ethmoid bone, the

lower resting upon the vomer and maxillary bones, and the

anterior supporting the lateral cartilages and the integu-

ment. The two superior lateral cartilages are of a square

form, and extend from the nasal bones downwards, between

the ascending processes of the superior maxillary bones, with

each of which they articulate ; and towards the middle line,

along the ridge of the nose, they rest against the middle car-

tilage, which serves to support them. The two inferior car-

tilages form the ala? nasi ; they unite superiorly with the

preceding, externally with the maxillary bones, and in front

with the middle cartilage; they are thin and curved, ap as

to form the arch of the anterior nares.

963. The mucous membrane {membrana Schneideriana, v.

pituitaria) lines and closely adheres to the bones which form

the nasal fossa?—extending from the nostrils, where it is con-

tinuous with the skin, to the posterior nares, at which point

it joins the mucous membrane of the pharynx. It is also

continuous with the lining membrane of the several sinuses
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which open into the meatus narium, and (through the ductus

ad nasum) with the conjunctiva. The pituitary membrane is

of a red colour, of considerable thickness, soft, and villous

on the surface, except towards the anterior nares, where it

becomes thinner and the villi are less numerous. In the

situation just mentioned it is studded with strong hairs

(vibrissa), which serve to prevent, during inspiration, the

entrance of bodies floating in the air.

The membrane that lines the several sinuses differs re-

markably from the preceding. It is pale, thin, and adheres

very slightly to the surface of the bones.

THE TONGUE.

964. The different components of the tongue have been

already described : its muscles (285-7), its general structure

(702-3), and the gustatory nerve (839). The aggregate of

these forms the organ of taste.

THE LARYNX.

965. The upper part of the air-tube being so constructed

as to constitute the organ of voice, is named the larynx

(Xctgvyt). It is placed at the upper and fore part of the neck

(where it forms a considerable prominence), and between the

large vessels. It is covered in front by the integument, and
partly by some thin muscles; behind, it forms a boundary
of the pharynx ; superiorly, it is connected to the os hyoides,

and communicates with the cavities of the nose and mouth,
or i-ather with the pharynx, into which they open ; below,

it is continuous with the other part of the air-tube (the

trachea).

The larynx is formed of, 1st, cartilages; 2nd, ligaments,

by which these are connected
; 3rd, muscles, which move

them ; 4th, a mucous lining membrane and some glands ;

together with (as in other organs) vessels and nerves.

CARTILAGES OF THE LARYNX.

Three of the cartilages are single and symmetrical, namely,
the thyroid, the cricoid, and the epiglottis. The others are

much smaller than the preceding, and occur in pairs, namely,
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the arytenoid, with their appendages (cornicula), and two

small bodies, named the cuneiform cartilages.

966. The thyroid cartilage (cartilago thyreoidea, v. scuti-

formis; Ovgsog, a shield, and ethog, form) is the largest of the

pieces composing the larynx, and forms almost exclusively

its anterior and lateral boundary ; but is altogether deficient

behind. It consists of two flat lamella?, united along the

middle line, so as to form in front a projecting angle, which

is subcutaneous, and is named pomum Adami. This is much
more prominent in the male than the female; an angular

depression corresponds to it on the posterior aspect, to

which are attached the epiglottis, together with ligaments

and muscles connecting the thyroid and arytenoid cartilages.

Each lateral half is somewhat of a square form : its internal

surface is smooth, and receives inferiorly the insertion of the

crico-thyroid muscle ; the external is marked by an oblique

line that gives attachment to the sterno-thyroid and thyro-

hyoid muscles, while the smooth surface behind it gives origin

to part of the inferior constrictor of the pharynx.

The superior border, which is slightly concave on the sides,

and deeply notched in the middle, is connected to the os

hyoides by a membrane (thyro-hyoid) ; the inferior presents

a middle and two lateral concavities, all of which are united

to the cricoid cartilage, the former by a membrane, the latter

by muscles— both named from these attachments ; the pos-

terior border, rather thick and rounded, gives attachment to

the fibres of the stylo-pharyngeus muscle, and is prolonged

into processes or cornua. The superior, or great cornu, pro-

jects backwards, with an inclination inwards, and is attached

by a round fibrous cord (thyro-hyoid ligament) to the ex-

tremity of the great cornu of the os hyoides. The smaller

cornu is somewhat thicker, and presents towards its extremity

a slightly concave smooth surface, which articulates with the

side of the cricoid cartilage.

967. The cricoid cartilage, so named from its annular

shape (xgizog, a ring; si^og), is the only one which bounds

the tube in its entire circumference, being, however, more

extensive behind, where the thyroid cartilage is deficient,

than in front, in which situation it is very narrow ; it forms
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the inferior, and a considerable portion of the back part of

the larynx. The outer surface affords attachment in front to

the crico-thyroid muscles ;
posteriorly, this surface is much

expanded, and presents in the middle a slight vertical ridge,

to which the oesophagus is connected ; on each side of this is

a depression for the crico-arytsenoideus posticus, and more

externally, a small rounded smooth surface for articulation

with the inferior cornu of the thyroid cartilage. The inner

surface is smooth, and lined by mucous membrane.

The lower border, which is horizontal, is connected to the

first ring of the trachea. The superior border is united in

front to the thyroid cartilage by a membrane which passes

between them, and is named from this connexion ; behind,

this border projects upwards considerably, as if to support

the arytamoid cartilages ; for these it presents two convex

oval articular surfaces, which incline somewhat outward ;

anteriorly to these the lateral crico-arytcenoid muscles are

attached.

968. The arytenoid cartilages (cartilagines arytaenoidea?

v. pyramidales) have been so called from some resemblance to

a funnel (aovruivcc, a funnel; sihog). They may be compared

to two triangular pyramids, resting by their bases on the

posterior part of the cricoid cartilage, and in close relation

one with the other by their inner borders. The posterior

surface of each is smooth and excavated, so as to lodge the

arytenoid muscle ; the anterior, convex in its general outline,

gives attachment to the thyro-arytsenoid muscles; the internal

being flat, is parallel and in apposition with that of the cor-

responding cartilage. The base is smooth, and slightly hol-

lowed, for its articulation with the cricoid cartilage ; in front

of it is a projection for the attachment of the thyro-arytse-

noid ligament ; behind and externally, a smaller tubercle, to

which the crico-arytsenoid muscles are connected. The sum-
mit of the cartilage becomes pointed, and is surmounted by
a small appendage, called conniculum larvngis.

969. The cornicula laryngis {capitula, Santorini) are two
very small cartilages of a somewhat triangular shape. The
base of each is united to the apex of the arytenoid cartilage

by a smooth articular surface and some ligamentous fibres.

970. Two small cartilaginous bodies {cartilagines cane/-
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formes) are sometimes found in the folds of mucous mem-
brane which extend between the arytenoid cartilages and the

epiglottis. These are somewhat curved, and broader towards

their upper than their lower extremities ; they arc not directly

connected to any of the other cartilages of the larynx.

971. The epiglottis resembles in form a cordate leaf. It

is a thin lamella of fibro-cartilage, projecting upwards from

the superior and anterior part of the larynx, immediately

behind the base of the tongue. In the ordinary condition the

direction is vertical, but during deglutition the epiglottis is

inclined back and downwards over the entrance into the

glottis, which it covers,— hence its name (tvi, upon
;
yhurru).

It is broad and somewhat round at its upper border, but in-

feriorly becomes pointed and prolonged, by means of a nar-

row fibrous band, to the angle of the thyroid cartilage, where

it is attached.

The upper or lingual surface is free only in part of its

extent, the rest being connected by the mucous membrane

with the root of the tongue, so disposed as to form three

small folds or fraena. The inferior or laryngeal surface is

slightly concave from side to side, and convex from above

downwards. The lateral borders are connected to the aryte-

noid cartilages by two folds of the lining membrane. The
epiglottis is pierced by several foramina, and is marked on

its surfaces by minute depressions which lodge small muci-

parous follicles.

LIGAMENTS OF THE LARYNX,

The ligaments of the larynx admit of being divided into,

1, those which unite it to contiguous parts (the os hyoides

and the trachea) ; and, 2, those by means of which the

several pieces are connected one to the other.

972. Connexion of the larynx to the os hyoides and to the

trachea. From the upper border of the thyroid cartilage in

its whole length, a broad fibrous lamella {thyro-hyoid mem-

brane) passes to the os hyoides, to which it is attached, not

at its inferior margin, but at the upper part of its posterior

aspect ;
by this arrangement the top of the larynx, when

drawn upwards, is allowed to slip within the circumference

of that bone. The great cornua of the cartilage arc also
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connected with those of the os hyoides by two rounded

fibrous cords, in which small granular cartilages are de-

posited. The cricoid cartilage is united to the first ring of

the trachea by the fibrous membrane which forms the greater

part of that tube.

973. The thyroid and cricoid cartilages are connected in

front and on the sides ; in the former direction by means of a

fibrous yellow membrane (membrana crico-thy voided) attached

to the contiguous borders of both the cartilages. It is some-

what triangular in shape, and hence has been also named

pyramidal. On its anterior surface a small branch of the

thyroid artery runs transversely ; the posterior is lined by

mucous membrane. The articular surfaces on the small cor-

nua of the thyroid cartilages, and those corresponding to them

on the sides of the cricoid, are lined by synovial membrane
?

and covered by ligamentous fibres, which retain them in ap-

position.

974. The arytenoid cartilages are united to the articular

surfaces on the posterior and upper margin of the cricoid by

a loose synovial capsule and thin fibres. The connexion be-

tween the arytaenoid cartilages and the cornicula is of the

same kind, but is frequently very indistinct.

975. Thyro-arytanoid ligaments.—Chorda vocales.—From
the arytaenoid to the angle of the thyroid cartilage there arc

extended on each side two bands, which, if regarded as means
of connexion, may be termed the thyro-aryta?noid ligaments

;

they are placed one beneath the other. The inferior pair of

fasciculi, more strongly marked than the others, consist of

fibres stretched forwards from the anterior border of the ary-

taenoid cartilages, near their bases. These converge, and
meet at an angle, where they are implanted into the posterior

surface of the thyroid cartilage, at the middle of its perpen-

dicular depth. These ligaments, with the base of the carti-

lages to which they are attached posteriorly, bound a trian-

gular interval called rima glottidis, and are, from their con-

nexion with the special function of the organ, called the pro-

per chorda vocales. The superior bands consist merely of a
duplicature of the lining membrane; they contain no fibrous

structure within them, and are therefore less tense and far-

ther apart than the others. They are noticed chiefly because
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their appearance is constant, and also because they form the

upper boundaries of two oval intervals placed between them
and the preceding pair, which are named the sinuses, or

ventricles of the larynx.

The muscles of the larynx have been already described

(sect. 310 et seq.).

976. Glands of the larynx.—The mucous follicles that

exist at the upper part of the larynx being in some situa-

tions particularly numerous and aggregated together have

received the name of glands. One of these is placed behind

the os hyoides and tongue,— between them and the anterior

surface of the epiglottis. It is named, from its connexion

with the last-named body, the epiglottic gtai/d (glandula epi-

glottidea). This is contained in a considei*able quantity of

fat, and consists of several granules, from which ducts pass

backwards through foramina in the epiglottis to open on its

posterior surface. Another collection of follicles (glandula

arytcenoidea) is placed within the fold of mucous membrane

in front of the arytenoid cartilage.

977. Lining membrane.—The larynx is lined by a smooth,

pale, mucous membrane, which is continuous with that of

the mouth, as well as with that lining the pharynx and the

trachea. Following it from the tongue, the membrane will

be seen, when being reflected on the anterior surface of the

epiglottis, to form on it three small folds (fraena), one of

which is connected to its middle, the others to its borders.

From the laryngeal surface of the epiglottis, the mucous

membrane continues downwards into the trachea, but on each

side it forms a fold extending from the margin of the epi-

glottis to the arytenoid cartilage. At this point it descends

over the posterior aspect of the larynx, and constitutes part

of the lining of the pharynx.

The arteries of the larynx will be found in the division to

which they belong (sect. 512) ; the nerves are supplied from

the vagus (sect. 827-9).

978. The larynx is similar in the male and female previ-

ously to the age of puberty. At this period a remarkable dif-

ference occurs, that of the male becoming suddenly more pro-

minent and more perceptible at the upper part of the neck.

This results from the thyroid cartilage, which previously was

36
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rounded in front (the permanent condition in the other sex),

then projecting forward at the middle, so that its sides form

an acute angle one with the other, and the notch on its upper

border is deepened. The size of the larynx is at the same

time generally enlarged, and its cartilages become thicker and

stronger. In consequence of the angle of the thyroid carti-

lage advancing as stated, the distance between it and the ary-

tenoid cartilages becomes greater, and the chorda; vocales

are necessarily increased in length.

THYROID GLAND.

979- The thyroid gland cannot be classed with any of the

organs of the body, as its function remains still unknown.

From its situation, some consider it as an appendage to the

larynx. The propriety of the use of the term " gland'
-

' is

questionable, as it possesses no excretory duct and elaborates

no assignable product, though it is abundantly supplied with

blood-vessels.

This body consists of two lateral parts, or lobes, and a

transverse slip (isthmus) which connects them. When viewed

as a whole, it is convex in front, and covered by the sterno-

hyoid, sterno-thyroid, and omo-hyoid muscles ; compressed

or even concave posteriorly, where it rests against the trachea

and larynx. Each lateral lobe is about two inches in length,

and three quarters of an inch in breadth, the direction of the

long diameter being from below obliquely upwards, or from
opposite the sixth ring of the trachea to the inferior cornu of

the thyroid cartilage. The upper extremities of the lobes

are generally, from their appearance, called cornua. The
isthmus, which is from a quarter of an inch to half an inch

in breadth, lies across the third and fourth rings of the tra-

chea. From the middle of its upper border projects a small

conical elevation of similar structure with the rest, and called

the pyramid. To this part is attached a small band of mus-
cular fibres, which descends from the thyroid cartilage, and
has been considered by some as an elevator of the thyroid

body or gland.

The colour of the thyroid body is dusky-red, its texture
rather firm ; it is surrounded with a thin lamella of condensed
cellular tissue, which connects it with the adjacent parts, and
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gives support to the vessels which enter it and dip into its

interior, separating it into small lobules or masses of very

irregular form and size. From these, when divided, some

glairy fluid oozes. Four arteries ramify in this substance,

(the superior and inferior thyroid at each side,) also, in some

cases, a single vessel of variable size, which ascends upon the

trachea from the arch of the aorta. Besides the veins which

accompany the arteries, two of considerable size descend and

open into the brachiocephalic veins. The nerves are derived

from the pneu mo-gastric and sympathetic.

3g 2
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CHAPTER IX.

THE URINARY ORGANS.

THESE consist of the organs by which the urine is secreted

(kidneys), and those by which it is excreted, namely, the

ureters, the bladder, and the urethra.

THE KIDNEYS.

980. The kidneys (renes, veQgoi) are two in number; but

this is not invariable, as in some rare cases three have been

found, while in others but one existed. They communi-

cate each by a separate duct (ureter), with a reservoir (the

bladder), which receives the secretion of both. They are

placed deeply at the posterior part of the abdomen behind

the peritonaeum, lying one on each side of the vertebral

column, on a level with the two last dorsal and two first

lumbar vertebrae ; the right is, however, a little lower down

than the left. The kidneys are covered by a quantity of

loose cellular tissue, which sometimes contains much dense

fat. They are of a deep red colour. Each measures about

four inches in length and two in breadth ; the form is pecu-

liar,— being compressed and ovoid, the kidney presents for

examination two surfaces and two borders.

The anterior surface, convex, lies behind the peritonaeum,

which separates it on the right side from the duodenum and

ascending colon, and on the left from the descending portion

of the latter ; the posterior is embedded in cellular tissue, and

supported partly on the broad part of the diaphragm, partly

on the quadratus lumborum, or rather on the anterior lamina

of the fibrous membrane by which the transversalis abdominis

muscle is connected to the spine ; the external border is con-

vex in its general outline, the internal concave, and excavated
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at the middle, where it presents a fissure for the transmission

of the vessels. The superior extremity, which is thick, round-

ed, and inclined inwards, supports the supra-renal capsule :

the inferior is smaller, somewhat flat, and diverges from the

spine.

981. Structure.— The kidney is invested by a thin, yet

firm membrane, which turns over the concave border, and

comes into contact with its pelvis, on which it is reflected, gra-

dually degenerating into cellular tissue. If a section be made
of the organ from the convex to the concave border, it is seen

to be formed of two substances, differing materially one from

the other; these, from their relative position, are usually

named cortical and medullary.

The cortical substance (substantia corticalis), placed imme-

diately under the investing membrane, occupies the entire

circumference of the organ, being about two lines in thick-

ness, and sends inwards prolongations, between which the

medullary portion is placed. It is of a deep red colour, very

easily torn, and is formed almost entirely by the capillary

terminations of blood-vessels. The medullary fart consists

of a series of pyramidal or conical masses, the bases of which

are directed towards the surface of the kidney, and the small

extremities towards its fissure; the cones are invested, except

at their apices, by the cortical substance. The medullary sub-

stance is more dense than the preceding, and the colour is

much less dark. From being made up of a series of minute

tubes it is also named tubular substance, a term preferable to

medullary, which is altogether objectionable.

In the kidney we follow, as in the liver, its component

parts into the interior, with a view to ascertain their mode of

arrangement, as on this its structure depends. The fissure

of the kidney lodges the renal artery and vein, the nerves

and lymphatics, together with the commencement of the ex-

cretory duct. This last (the ureter) expands opposite the fis-

sure of the kidney into an irregularly oval and compressed

ampulla, called the pelvis, which is partly concealed by the

vessels. If the ureter and pelvis be inflated, or, what is bet-

ter, if they be distended with soft injection, it will be found,

on dissecting off the anterior wall of the kidney, that on en-

tering its substance the pelvis gives off three tubes, one cor-
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responding with each extremity, and another with the middle

of the organ; these again subdivide into from seven to thirteen

smaller tubes (infundibula), and the infundibula terminate in

cup-like cavities (calices), formed by their extremities being

depressed, or, as it were, slightly inverted on themselves.

Each calyx embraces the extremity of one, sometimes of

more rounded processes (pajnlla, mammilla), and each papilla

is the summit of a conical mass, whose base looks towards the

circumference of the kidney, and is, together with the sides,

embedded, as it were, in the cortical part of the kidney. The

conical masses are usually more numerous than the calices,

in which they terminate; each is composed of minute tubes,

(tubu/i uriniferi,) of which one extremity opens on the sur-

face of the papilla, and therefore pours its contents into the

investing calyx, whilst the other, prolonged to the base of

the cone, is there continuous with the capillary terminations

of the arteries, from which it receives the secretion the mo-

ment it is elaborated ; and so the fluid is received, and passed

on successively by the tubuli, calices, infundibula, and pelvis,

whose structure is similar to that of the ureter, being but so

many prolongations of it. Though the mucous membrane of

each calyx appears to cease where it is reflected over the sur-

face of the papilla, yet we can scarcely avoid coming to the

conclusion, that it is prolonged into the tubuli uriniferi, as

there is no part of the economy in which an excrementitio'us

fluid is allowed to rest on the structure of an organ unpro-

tected by a tegumentary membrane. Again, though the fi-

brous investment of each infundibulum and calyx seems also

to cease at the margin of the papilla, it is more than probable

that it also is prolonged, so as to become continuous with the

fibres which constitute the tubuli.

982. Vessels and nerves of the kidney.—The renal artery

is derived from the aorta, and divides into five or six branches
previously to entering the fissure of the kidney ; its branches

pass between the papilla?, and so continue until they reach the

bases of the conical masses, where they divide and ramify, so

as to form a complete vascular net-work, encasing the inner
or tubular structure, and so forming a cortex, or exterior in-

vestment for it. The capillary ramifications of the artery
thus disposed communicate with the tubuli uriniferi, and also
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with the radicles of the renal vein, which reconveys the effete

blood into the course of the circulation, opening into the in-

ferior vena cava. The lymphatics of the kidney are very

numerous. The nerves (which are derived from the renal

plexus of the sympathetic system) are, on the contrary, com-

paratively few ; their distribution has not been followed to

any considerable depth in the substance of the organ.

During foetal life, the surface of the kidney is marked by
deep fissures, which indicate its division at that period into

several lobules. These contain each the elements of a dis-

tinct organ
; they gradually become united, and at length the

kidney assumes the uniform appearance seen in the adult.

The lobulated condition of the kidney is permanent in many
of the lower animals.

SUPRA-RENAL CAPSULES.

983. The supra-renal capsules are so named from sur-

mounting the kidneys; other names have been given them

from hypotheses concerning their use (atrabiliary capsules,

renes succenturiati). Each of these bodies is compressed, and

rather flat ; the upper border is convex, the lower is exca-

vated, and rests on the superior extremity and partly on the

inner border of the kidney, to which it is united by cellular

tissue. They are formed of two substances : an external,

which is dark yellow in colour, somewhat dense and striated;

and an internal, which is deep brown, soft, and pulpy. The
interior is hollowed into a small triangular cavity, containing

a viscid fluid. Some anatomists, however, believe that this

cavity is produced by the decomposition of the pulpy sub-

stance in which it is found.

In early foetal life the supra-renal capsules are granular in

structure, and exceed the kidneys in size; the latter, how-

ever, rapidly increasing, become much the larger towards the

end of that period. After birth, the supra-renal capsules

even become diminished, and apparently shrivelled. Their

arteries are derived directly from the aorta, with a branch

each from the phrenic and renal ; the veins (of which there

is usually but one on each side) open, the right into the vena

cava, the left into the renal vein.

The description of these bodies is placed in the present
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section in consequence of their connexion with the kidneys,

and not from any consideration of their function, about which

there has hitherto been nothing more than conjecture.

URETERS.

984. The pelvis (renalis), which has been previously de-

scribed as receiving all the urine from the calices, gradually

becomes nan-owed, and, opposite the lower border of the kid-

ney, assumes the name of ureter. This extends from the

point here indicated to the posterior and inferior part of the

bladder, into which the canals from both sides open. Each

thus averages about eighteen inches in length ; its calibre is

usually compared to that of a quill.

The ureter, in its whole course, lies behind the peritonaeum ;

superiorly, it rests against the psoas muscle, and is crossed by

the spermatic blood-vessels (these being in front) ; lower down

it passes over the common iliac vessels ; lastly, in the male,

the vas deferens crosses to its inner side immediately before

it terminates.

In opening into the bladder, the ureters pass obliquely

between its muscular and mucous coats, before they end on its

inner surface; this arrangement has a valvular effect, pre-

venting the fluid from passing back towards the kidney. The
structure is the same as that of the pelvis, and consists of an

external fibrous tunic, lined by a thin mucous membrane.

URINARY BLADDER.

985. The bladder (vesica urinaria) is a musculo-mem-
branous reservoir, placed deeply in the pelvis, behind the

pubic symphysis, and before the rectum in the male, but
separated from it by the uterus and vagina in the female.

It receives the secretion of the kidneys by the ureters, and
discharges it by the urethra.

In infancy, the bladder is elongated and pyriform in its

shape, and contained altogether in the abdomen. At this

period it may be considered as divisible into three portions
;

the rounded or upper extremity being with propriety called

its fundus, the narrow tapering part the neck, the inter-

mediate portion being the body. As the pelvis expands, the
bladder gradually subsides into it, so as not to rise above its
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margin (at least in the adult) unless when distended, and at

the same time assumes a remarkable change of form. It

becomes a compressed oval, for the lower part of its body

expands and subsides on the rectum, probably by the weight

of the fluid it habitually sustains, and to this part is applied

the term base, or " bas-jond." Thus we are obliged to recur

to the original application of the terms, in order to explain

an apparent inconsistency in those employed ; and the incon-

sistency is heightened by making the term " fundus" and
" summit" synonymous, at the same time that " fundus"

and " base" are applied to different parts of the same viscus.

Vet, so the nomenclature runs : that which was the fundus

in the fcetal bladder is not unfrequently called " summit,""

because it is the highest part.

986. The direction of the bladder is oblique, being inclined

somewhat forwards and upwards, from base to summit ; and,

as it is being gradually distended, it comes forward more and

more, the neck being fixed, whilst the fundus and body curve

forwards and upwards with the distension. If examined in

this condition, three ligamentous cords (viz. the urachus and

the remains of the umbilical arteries) will be observed to pass

from its summit obliquely upwards behind the recti mus-

cles to the umbilicus. Into its base two tubes are inserted,

viz. the ureters ; and at the sides the vasa deferentia pass

obliquely backwards. Now all that part of the posterior sur-

face and sides of the bladder included between these lines is

covered by peritonaeum, the remainder being uncovered.

Thus, at the fore part, from the point of attachment of the

urachus down to the neck of the bladder, no serous covering

exists. In the collapsed condition all this lies behind the

pubes ; but when distended, part of it rises above its mar-

o-in, and is in contact with the recti muscles ; inferiorly, from

the entrance of the ureters to the urethra it is also uncovered,

and on the sides from the vasa deferentia forwards to the

surface of the pelvis.

987. The base and neck are the parts which deserve the

greater share of attention. The base is that depending part

of the viscus which rests on the rectum. Attached to it we

find the vesiculae seminales and vasa deferentia, so disposed

as to leave between them an interval, in which the bladder is
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separated from the rectum only by some cellular tissue. This

space is triangular in its form, the sides being formed by the

vesiculae converging to the prostate, whilst the base corre-

sponds with the interval between the ureters. It is by no

means so extensive when the parts are in situ, as may be

inferred from viewing them after they are disturbed. The

vesiculae are in close contact for some lines before they reach

the base of the prostate ; and as the peritonaeum is being

reflected off the bladder at the entrance of the ureters, it

forms a curved fold, whose convexity inclines forwards in the

interval between them. The neck, or constricted part at

which the bladder is continuous with the urethra, is usually

compared to a truncated cone, longer below and at the sides

than above. In infancy it is oblique, its direction being

downwards and forwards, but in the adult it becomes almost

horizontal. The posterior part of it rests on the rectum, the

rest being encircled by the prostate. In the female, the parts

of the bladder last described are in close relation with the

vagina, which is interposed between them and the rectum.

Moreover, there are no organs appended to them, the vesiculae

and prostate being peculiar to the male.

988. The inner surface of the bladder is lined by mucous
membrane, continuous with that which is prolonged upwards
along the ureters, and downwards through the urethra.

When collapsed, it presents throughout the body and fundus
slight rugae, or waving lines, which exist no longer in the

distended condition. But towards the lower part, and cor-

responding with what we described, externally, as the base, a

smooth and slightly raised surface appears, in which no rugae

occur under any circumstances. The shape of this part is

that of a triangle, its two posterior angles being indicated by
the openings of the ureters, and the anterior or apex by the

commencement of the urethra: this part of the bladder is

endowed with peculiar sensibility. It is the " trigone vesical"

of Lieutaud and Camper ;* its apex or anterior angle, from
being slightly elevated, has also been named " luette vesicate"

{uvula vesica). This corresponds to the third or transverse

lobe of the prostate, which is placed beneath. Along the
sides of the trigone, and under cover of the mucous mcm-

* Camper, Fascic. Anat. Pathol.



THE BLADDER ITS STRUCTURE. 827

brane, muscular fibres extend from the prostate, diverging to

the internal orifice of the ureters, and are fixed to both these

points. The orifice of the ureters is not protected from the

reflux of the urine by any valve ; but the obliquity of their

course through the substance of the bladder serves the pur-

pose. Sir C. Bell supposes, that, as in contraction of the

bladder, the point at which its outer coat is penetrated by
the ureter is drawn towards the neck of the organ (its fixed

point), and therefore opposite the internal orifice, the longi-

tudinal fibres are intended to act on the latter at the same
time ; so that, drawing it proportionally forward towards the

prostate, they may thus maintain the required obliquity,

909. Structure.—The bladder, like the other hollow viscera,

is composed of three coats, or layers, united by cellular tissue.

The peritonaeal, or exterior coat, we have already noticed as

forming a partial investment.

The muscular layer consists of pale fibres disposed in dif-

ferent directions, all of which are sometimes mentioned under

the general name detrusor urintB. The external fibres on the

fore part may be seen to pass upwards from the neck to the

summit, and thence downwards and backwards to the base

of the prostate gland. On the sides they follow an oblique

course. The internal set are for the most part transverse,

and towards the neck so nearly assume a circular direction,

that some anatomists have considered them as a sphincter

muscle (sphincter vesica). These are disposed immediately

behind the prostate, and therefore behind the opening of the

seminal vessels : they are most apparent inferiorly. When
the bladder is distended, intervals occur between the bundles

of muscular fibres in which the inner tunic is seen. The pro-

trusion of the latter in these inter-spaces forming a species

of hernia of the mucous membrane, will constitute what is

called the sacculated bladder. The muscular fibres some-

times become much thickened (hypertrophied) by over-action,

or in consequence of inflammation, and form considerable pro-

jections on the internal surface of the bladder, giving to it the

peculiar appearance expressed among the French by the term

" vessie a. colonnes."

The mucous coat is smooth when distended, but corru-

gated when the bladder is contracted ; its colour is pale,
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with a slight rose tint. The portion covering the " trigone'"

is smooth in all conditions of the organ, and paler than in

any other part. The muscular and mucous membranes are

united by a well-marked layer of cellular tissue, frequently

mentioned as a separate coat, under the name vascular or

nervous tunic.

Vessels and nerves of the bladder.—In early life, the bladder

receives its arteries from the hypogastric ; in the adult, it is

supplied by the proper vesical arteries, and by twigs derived

from the haemorrhoidal and internal pudic vessels, the greater

number being towards the neck and base. Its veins form a

plexus at the same situation, and open into those of the in-

ternal iliac. The lymphatics follow a similar course. The
nerves come from the sacral plexus of the cerebro-spinal sys-

tem and the hypogastric plexus of the sympathetic.

990. Ligaments of the bladder.—The bladder is retained

in situ by certain membranous reflections called ligaments.

The fascia iliaca, it will be recollected, descends into the

pelvis, becoming adherent to its margin ; thence it is pro-

longed downwards, under the name fascia pelvica, to a level

with an oblique line extended from the pubic symphysis to

the spine of the ischium. At that point it contracts a close

connexion with the obturator fascia, after which it is conti-

nued on the inner surface of the levator ani, to the side of

the bladder and prostate gland, with whose structure it be-

comes in a manner identified ; from its destination, this last

portion is sometimes called vesical fascia. A similar arrange-

ment of the membrane takes place at the opposite side, and
both are termed the lateral ligaments of the bladder. The
fascia transversalis (sect. 490), it will also be recollected, is

continued down behind the pubic symphysis, and on reaching

the fore part of the neck of the bladder is reflected over the

prostate on its upper surface. From the point of reflection

two dense fasciculi of fibres (one at each side of the median
line, with a slight cellular interval between them) pass also

upon the upper surface of the bladder ; these are the anterior

ligaments. They are considered by some anatomists as ten-

dons of attachment for the muscular fibres of the bladder to

the symphysis pubis.

As the peritoneum is being reflected to and from the
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bladder, it necessarily forms certain folds or duplicatures,

which have been termed ligaments. Two of these will be

observed extending from its sides to the iliac fossae, and two

posteriorly, corresponding with the course of the umbilical

arteries
; but, instead of checking its motions, they serve

rather as provisions to admit of the changes consequent on

distension, and therefore should not be called ligaments.

URACHUS.

991. The urachus is a fibro-cellular cord, extending from

the apex of the bladder upwards towards the umbilicus, lying

behind the linea alba, and in front of the peritonaeum. Infe-

riorly, it is connected with the muscular fibres of the bladder;

the superior extremity, prolonged upwards to the umbilicus,

becomes united with the fibrous tissue of the linea alba. In

man, the urachus appears to be merely the rudiment of a

tube which, in inferior animals, communicates with the

allantois. It perhaps serves to maintain the proper position

of the upper part of the bladder, and, during its distension,

prevents the peritonaeum from being insinuated between it

and the abdominal parietes.

URETHRA.

992. The urethra is a membranous tube directed in the

median line from behind forwards, beneath the arch of the

pubes ; by one extremity it is continuous with the neck of the

bladder, by the other it opens externally. In the female, it

serves simply for the excretion of urine ; in the male, it is the

outlet also for the seminal fluid.

The female urethra is about an inch and a half in length,

and is slightly curved, the concavity looking forward. It lies

embedded in the upper wall of the vagina, under cover of the

anterior ligament of the bladder. The external orifice (meatus

urinarius) opens beneath the symphysis pubis, about an inch

behind the clitoris
;
and immediately above the inlet to the

vagina. Its structure consists of a mucous lining membrane,

covered by a layer of cellular tissue ; these being unconnect-

ed with any dense or unyielding parts, the female urethra ad-

mits of considerable dilatation.

From the function and connexions of the mule urethra, it
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may be associated with the organs of generation ;
moreover,

as it is united to other parts (the prostate and penis), its de-

scription will be more conveniently placed after theirs.

THE MALE ORGANS OF GENERATION.

993. The male organs of generation are situated for the

most part on the anterior surface of the pelvis, differing in

this respect from the corresponding parts in the female, the

greater number of which are lodged in its cavity. They con-

sist of, 1, the testes and their excretory ducts, the prostate

and Cowpers glands (considered as accessory glands)— the

urethra ; 2, the penis.

In pursuing the physiological order, the organs should be

examined as they are here enumerated ; but as the urethra

forms part of the urinary apparatus just treated of, we shall

commence with it, premising the description of those parts of

the generative system with which it is united, namely the

prostate and the penis.

THE PROSTATE GLAND.

994. The prostate gland (prostata) has been compared to

a truncated cone, compressed from above downwards; but it

more nearly resembles a chestnut both in shape and size

It usually measures a little more than an inch from side to

side, an inch from before backwards, and half an inch in

thickness. Situated deeply in the pelvis, behind the deep

perinseal fascia and beneath the arch of the pubes, the pro-

state will be found to enclose part of the neck of the bladder

and the commencement of the urethra at their junction ; the

tube, however, being so placed as that two-thirds of the sub-

stance of the gland lie beneath it. The prostate is also tra-

versed by the common seminal ducts, which pass from behind

forward through its substance and open into the urethra.

It lies immediately beneath the anterior ligaments of the

bladder, and rests on the middle portion of the rectum, to

which it is united by means of dense cellular membrane. The
posterior border is notched in the middle, and of considerable

thickness
; laterally it gives attachment to, or is, as it were,

slung by, the anterior part of the levator ani. In consequence
of their intimate connexion with the rectum, the inferior sur-



THE PROSTATE. 831

face and posterior border are readily felt by the finger intro-

duced into the intestine. The prostate is enclosed in a fibrous

cover derived from the deep perinseal fascia ; this membrane
is frequently very dense, and affords considerable resistance

in section of the gland during the operation of lithotomy.

Lobes— structure.— It consists of three lobes, two of

which, placed laterally, are of equal size ; the third (a small

rounded body) is connected intimately with the others, lying

behind and between them. The third lobe is exposed by

turning clown the vesiculae and seminal ducts, being placed

between the latter and the bladder, and corresponds to the

elevation described as the luette vesicale. If enlarged, the

third lobe forms a projection into the neck of the bladder,

which would afford impediment to the evacuation of urine or

the introduction of an instrument. The term luette vesicale,

or uvula vesicae, which has the same signification, would be

more fitly applied to the diseased condition indicated than to

the healthy state of the part.

The tissue of the gland is resistant, of a grayish colour,

and consists of a sei'ies of follicles aggregated together.

These secrete a whitish ropy mucus (liquor prostaticus),

which is poured from ten or twelve orifices into the urethra

on each side of the verumontanum.

THE PENIS.

995. The penis, which supports the greater part of the

urethra, is composed of vascular or erectile substance, occu-

pying, as it were, three compartments, or forming three

bodies, as they are termed. Of these, two are placed supe-

riorly, one at each side of the median line (corpora cavernosa

penis) ; the other is situated beneath the preceding, and more

especially connected with the urethra, whence it is named

corpus spongiosum urethras. The entire, intimately con-

nected one with another, are invested by integument, the

peculiar disposition of which renders a special description

necessary.

99G. The integument—prepuce.— The skin on the pubes

is supported by a thick cushion of yellow adipose matter,

and studded with hairs after puberty. It is prolonged

(but much altered in character, inasmuch as here it is very
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thin, and fat is never deposited under it) on the body of the

penis, forming a complete and close investment for it, as far

as the extremity of the corpora cavernosa ; at this point it

is continued forwards, forming a loose and unattached fold

called prepuce, which is intended to protect the glans. The

margin of the prepuce terminates in a red line, where it be-

comes continuous with the mucous membrane. The latter

may be traced down to the corona glandis, forming a lining

for the prepuce, and thence over the glans to the orifice of the

urethra, with whose lining membrane it becomes continuous.

From beneath the opening of the urethra to the base of the

glans, the membrane is thrown into a fold, called franum pra-

putii. These integuments derive their blood-vessels from a

superficial pudic branches of the crural arteries, and from the

dorsalis penis branches of the internal pudic. Their lympha-

tics terminate in the inguinal glands.

997. The corpora cavernosa form the principal part of the

body of the penis, and necessarily determine its form and con-

sistence. They represent longitudinal sections of two cylin-

drical tubes, placed laterally with regard to one another, and

intimately blended along the middle line for three parts of

their length, whilst at the lower part they branch out into two

processes, (crura,) so that the whole resembles the letter Y
reversed. The crura are attached to the rami of the ischia

and ossa pubis, and thence ascend, converging to the fore part

of the pubic symphysis, where they become united. Along
the middle line a vertical septum exists, which, however, forms

but a partial separation, as it presents, more particularly

towards the anterior extremity, many large foramina or

fissures which admit of a free communication from side

to side, — from this circumstance it is named septum pec-

teniforme.

The inferior surface of the penis presents, along the middle
line, a groove, which partly lodges the canal of the urethra

;

the anterior extremity is rounded and supports the glans,

with whose base it is firmly united. The upper surface, or

dorsum, is also marked, but slightly, for the dorsal vein,

and is attached to the symphysis pubis by a triangular sus-

pensory ligament. This is a dense lamella of fibres, so placed,
that whilst the cutaneous border is free, the superior one is
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attached to the pubes, and the inferior to the body of the

penis, where its fibres spread out, becoming identified with

its structure.

998. Structure.—The corpora cavernosa are composed of

a fibrous sheath, enclosing a quantity of erectile tissue. The
exterior investment is dense, elastic, and resisting, though

composed for the most part of longitudinal fibres. From
the inside of its circumference thin lamellae project, form-

ing partial septa, by means of which the shape of the part

is maintained, more than a certain degree of distension is

prevented, and the cavity is divided into several small cells.

Within these is enclosed the intricate vascular interlace-

ment just alluded to, which consists of numerous ramifica-

tions of blood-vessels, chiefly veins, forming complicated

anastomoses.

A transverse section of the body of the penis will show the

relation and connexion of its component parts. On the sides

are two cylindrical tubes, formed by a fibrous membrane,

enclosing a vascular mass in the interior, and divided along

the middle line by a vertical septum ; beneath and between

these runs the urethra, surrounded by its vascular investment.

The vessels and nerves of the corpora cavernosa are derived

from the internal pudic.

About an inch, or a little less, from the anterior margin

of the prostate, the urethra comes into contact with what

is called the bulb, which is succeeded by a prolongation, simi-

lar in structure, named corpus spongiosum, and the latter

finally expands into the glans penis ; so that the canal is in-

vested for three-fourths of its length by a vascular net-work,

which, by being differently disposed in different parts, has

received the names just mentioned. It consists of a minute

interlacement of capillary vessels, connected together by cel-

lular membrane, capable of receiving a considerable quantity

of blood, and thereby assuming that state of tension which

attends the venereal orgasm. Hence it has been termed

erectile tissue.

The bulb is thick, and pendent from the under surface of

the canal ; it is placed externally to the pelvis, being in front

of the deep perinaeal fascia, which sends forwards on it a

tubular investment. It rests on and is supported by the

3h
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acceleratores urinae, and lies immediately beneath the angle

formed by the junction of the corpora cavernosa. The bulb

receives a large artery from the internal pudic.

The corpus spongiosum, extending between the bulb and

glans, surrounds the urethra, but exists in greater quantity

along its lower aspect; this is partly covered by the same

muscles as the preceding.

999. The glans (glans penis) forms the extremity of the

penis ; it is a conical prominence, slightly compressed from

before backwards, presenting at its summit a vertical fissure,

marking the termination of the urethra ; its base is supported

by the extremity of the corpora cavernosa, and presents a

circular ridge (corona glandis). Behind the last-named part

exists a circular constriction (cervix), in which are several

follicles (glandulas Tysoni), that secrete a substance of pe-

culiar odour. The glans is covered by a thin dry mucous

membrane, which is intimately adherent to the structure

beneath it, and is continuous at the cervix with the inner

layer of the prepuce, as well as with the lining membrane of

the urethra at the orifice of the urethra. It is also protected

by the prepuce.

URETHRA.

1000. The urethra is extended from the neck of the bladder

to the extremity of the penis ; its length has been very differ-

ently stated by different persons. It is usually set down as

being from nine to twelve inches ; but an examination of a
considerable number of cases made to determine this point,

gave, as the greatest length, nine inches and a half, and the

least seven inches and a half.* Its diameter varies in differ-

ent parts, being about four lines wide in the greater part of
its extent, and from two and a half to three at its orifice.f

The tube consists of two structures, one being the mucous
lining, continuous with that of the bladder, the other a
lamella of cellular membrane, resembling the sub-mucous
tissue elsewhere, and which serves to connect it with the
contiguous structures found along its course.

* VVhately on the Treatment of Strictures.

t Sir E. Home's Practical Observations on the Treatment of Strictures in the
Urethra.
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1001. The urethra is considered as being divisible into

three portions, which are named according to the structures

that surround them, each presenting some peculiarities de-
serving notice.

1. The prostatic portion (pars prostatica) is from twelve

to fifteen lines in length ; it is the widest part of the canal,

being, however, larger in the middle than at its extremities.

In the middle of its floor, or lower surface, projects a narrow
ridge, of some lines in length, formed by an elevation of the

lining membrane and subjacent cellular tissue. From its

shape it has received the name of caput gallinaginis, or veru-

montanum. In the middle of its anterior part is a depression

(sinus pocularis), close beside the margins of which are placed

the openings of the two common seminal ducts (ductus ejacu-

latorii), one at each side. External to this ridge the surface

is depressed a little into a groove (sinus prostaticus), and is

pierced by several minute foramina, communicating with the

cells in the substance of the prostate, and through which a

viscid fluid is made to ooze if it be pressed.

2. The membranous part (pars membranosa) comprises the

interval between the margin of the prostate and the bulb,

being from ten to twelve lines in length. It is the narrowest

part of the canal, and composed of the proper membranes

only of the urethra,— hence its name; but it is encased by

an off-set from the deep perinaeal fascia, which is continued

backwards around it and the prostate, and is supported by

the terminal expansions of Wilson's muscles. The mem-
branous part is in close relation with Cowper's glands, and

at its extremity passes through an aperture in the deep peri-

naeal fascia, which, from this circumstance and its shape, is

sometimes named the triangular ligament of the urethra.

3. The bulbous part of the urethra (pars bulbosa) dilates

somewhat at its lower surface, but the diameter of the canal

at this point does not exceed that of the following part by

more than a line, under ordinary circumstances.

4. Pars spongiosa is from six to seven inches in length,

and continues uniform in its size, being intermediate in di-

ameter between the membranous and bulbous part, whilst in

the glans another dilatation appears to take place, called

fossa navkularis, previously to its narrowing into the orifice

3h2
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of the urethra. It has been contended by M. Amussat, that

this dilatation is rather apparent than real, and that it is

owing to the fact that the glans, by its greater firmness of

texture, draws the lining membrane outwards with it when the

urethra is laid open, thereby making it appear wider than it

is in reality.

Lining membrane.— Lacuna.—The lining membrane is

smooth and lubricated, as mucous surfaces usually are. Se-

veral minute foramina will be found to open into it, being

the orifices of mucous follicles, or cryptae, placed exterior to

the mucous membrane, but lined by delicate processes pro-

longed from it into their interior. These are named lacuna

;

they are inclined from behind forward, so that urine, when

being evacuated, does not find ingress to them.

cowper's glands.

1002. These are two small masses, about the size and

shape of peas, placed immediately beneath the membranous

part of the urethra, and behind the bulb. They consist of

several small lobules, united by a membranous investment.

Two ducts, from three quarters of an inch to an inch long,

issue from them, and proceed forwards, to open into the ure-

thra a little before the bulb. They are retained in situ, and

supported, by a tubular prolongation sent forwards on the

urethra from the deep perinseal fascia. The existence of

Cowper's glands is not constant. In front of them a single

small granule or glandular body is occasionally found.

THE TESTES.

1003. Their change of situation,—descent (?).—The testicles,

(hihvpoi, testes,) the secreting organs of the seminal fluid, lie,

in the earlier months of foetal life, on the psoas muscles, near

the lower extremities of the kidneys. Each of them is invest-

ed by a proper capsule, or fibrous tunic, and receives, more-
over, a partial covering from the peritonaeum, to about the

same extent as the kidney does, as both are similarly circum-
stanced with regard to that membrane. It receives its artery

from the aorta, close to which it lies, whilst the vein opens
into the vena cava on the right side, and into the renal vein
on the left. From the lower extremity its duct (vas de-



GUBERNACULUM TESTIS. 837

ferens) will be observed to descend towards the neck of the

bladder.

1004. Gubernacidum testis.— From the lower end of the

testis a cellulo-fibrous cord, of a very different character from

that just mentioned, is extended down through the inguinal

canal, to the external surface of the pubic symphysis. This

has been called by Mr. Hunter gubernaculum testis; it ap-

pears a little broader above than below, and also to contain a

minute canal.

In the seventh month of pregnancy the length of the guber-

naculum is considerably diminished, as the testis has changed

its place, having removed from the lumbar region to the iliac

fossa. This in strictness cannot be considered a " descent

for in the ordinary position of the foetus, the change is the

reverse of that in which its gravity would draw it, and there-

fore it is rather an ascent. In the eighth month, the testis

enters the internal ring, lying behind a process of peritonaeum,

which makes its exit from the abdomen by the inguinal canal

;

and at the ninth month it will be found at the bottom of the

scrotum, bearing the same relation to its peritonseal invest-

ment that it had originally done to the whole membrane, that

is to say, lying behind and exterior to its cavity, but still

partially covered by it.

1005. The process of peritonaeum that accompanies the

testis in its course from the lumbar region to the scrotum, is

an elongated cul-de-sac, somewhat like the finger of a glove,

communicating at the inguinal ring with the general cavity of

that membrane, and resting on the fore part of the testis and

its cord, but closely adherent to both. By degrees its aper-

ture is closed by the narrowing of the ring, and all communi-

cation with the abdomen is cut off, after which the part of

the process which corresponds with the cord degenerates into

cellular tissue, whilst that over the testis remains still a serous

cavity. The position and relation of this organ to its serous

investment may be illustrated by taking a small bladder, and

pressing some elongated body, such as an almond, against

its side, so as partially to invest it, the inverted portion being

made to serve as an immediate though partial covering for

the substance so placed, as a part must remain unconcealed

along the lines of reflection. This is the way in which the
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tunica vaginalis is derived from the peritonaeum, and the

position in which the testis is placed with regard to it.

COVERINGS OF THE TESTIS AND CORD.

Whilst passing through the inguinal canal, the testis and

cord become covered by off-sets from the abdominal muscles ;

exterior to which lie the superficial fascia and the integument.

These structures we shall now consider as they are found in

the adult.

1006. Scrotum.—The testes are contained in a cul-de-sac,

or purse-like investment (scrotum), which is short and cor-

rugated in cold weather and in robust persons, but becomes

elongated and flaccid in the opposite circumstances. The

covering of the testes being composed of several strata, dif-

fering in structure, each requires separate examination.

The skin is of a darker colour than elsewhere ; it is also

thrown into several rugae or folds, and marked along the

middle line by a slightly elevated ridge or raphe, extending

from the penis along the centre of the perinaeum to the

margin of the anus. It is furnished with several sebaceous

follicles and some scattered hairs, the bulbs of which are

distinctly perceptible when the scrotum is elongated.

1007. The dartos is a thin lamella of a peculiar texture,

placed beneath the skin, and so disposed as to form two sacs,

each containing the testis of the corresponding side, and both

united along the median line,— thus forming a partition be-

tween them (septum scroti). This structure is vascular, and
striated so as to resemble in some degree muscular fibre. It

is confessedly contractile, and serves the purpose of drawing
up and sustaining the testes, at the same time that it corru-

gates the skin ; but when macerated, or tried by the usual

tests, no trace of fibrine can be discovered in it. When ex-

amined with attention, it will be found that its texture gra-
dually becomes assimilated to the superficial fascia which
descends from the abdomen round the cord, and a<rain, below
the scrotum, it in the same way passes into the superficial

fascia of that region. We may now call to our aid a few facts,

which will assist in throwing some light upon, if they do not
actually determine, a litigated question. That lamella which
lies between the skin and abdominal muscles in the human
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subject is merely cellular membrane ; in the larger quadru-

peds a layer of elastic tissue (tissu jaune) is substituted, in

order to support the weight of the viscera. In the human
subject such a support is not wanted for the abdomen, but

the pendulous testes require something of the kind. When
emaciation occurs, indicating a general diminution in the sub-

cutaneous cellular deposit, the testes hang lower than they

had previously done, owing to the absorption of the elastic

tissue of the dartos, and its consequent conversion into mere

cellular membrane ; but when the embonpoint is restored, the

testes rise to their usual level, by the restoration of the sus-

taining agent. In this view of the subject the dartos con-

stitutes a transition structure between cellular membrane and

elastic tissue.

1008. Fascia of the cord, cremaster, &;c.—Beneath the

dartos lies the thin fibrous expansion derived from the exter-

nal abdominal ring (fascia of the cord, sect. 484) : it is con-

nected with that next in order. The cremaster (sect. 390),

named also from its colour tunica erythroides (zgvflgog, red ;

tihoc), consists of muscular fibres arching downwards in front

of the cord and testes, some being also placed behind. The
fibres of the cremaster, where they are distinct one from the

other (intervals existing between them) are connected by

cellular tissue. Under the preceding is found a thin cellular

investment, which is continued from the fascia transversalis

at the internal abdominal ring (sect. 490). The three laminae

here described, namely, that given from the margin of the

external ring, the cremaster, and the process derived from

the fascia transversalis, are common to the spermatic cord

and the testis ; on the latter they are closely united one to

the other, and to its serous tunic.

1009- Vessels and nerves.—The investments of the cord

and testes are supplied with blood from three sources.

1. The external pudic artery (sect. 581) passes inwards from

the femoral, and crossing the cord, distributes branches to

the anterior and lateral parts of the scrotum, as well as to

the integuments of the penis and pubes. 2. More deeply

seated than the preceding is situated a branch given from the

epigastric artery (sect. 575). This supplies the cremaster,

from which it is named ramus cremasterics, and sends
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ramifications to the integument of the scrotum and pubes.

3. The perinaeal branch of the internal pudic (sect. 567)

proceeds along the perinaeum, from behind forward to the

scrotum, in which it is distributed, especially towards the

septum.

The veins, owing to the thinness of the skin of the scrotum,

are apparent on the surface; they follow the course of the

arteries. The lymphatics for the most part open into the

inguinal lymphatic glands.

1010. The nerves, like the arteries, are three in number,

one, the ilio-scrotal (sect. 867), proceeding from the musculo-

cutaneous branch of the lumbar plexus, passes out of the

external abdominal ring, and divides into filaments, which

supply the integument of the scrotum. In some cases two

small branches are found to follow the course here pointed

out. 2. The genito-crural (sect. 869) proceeds also from the

lumbar plexus. As its name implies, this nerve, dividing,

sends one part to the integuments of the thigh, the other

comes into contact with the spermatic cord at the internal

abdominal ring. This latter passing through the inguinal

canal, sends many filaments to the cremaster, while others

are given generally to the covers of the cord and testis. The
third is the perineal nerve (sect. 882). It accompanies the

artery of the same name, and ramifies in the inferior and
lateral parts of the scrotum.

TUNICA VAGINALIS.

1011. Under the parts described as forming investments

common to the cord and the testis lies the proper serous

covering {tunica vaginalis) of the latter. The manner in

which this membrane is derived from the peritonaeum, and
the changes which occur subsequently to its being drawn
down from the abdomen into the scrotum, have been already

described (1004). In the adult it forms a shut sac, inverted
on itself in such a way as that one part of it covers the body
of the testis, as well as the epididymis, except where the ves-
sels enter its posterior border; at which point the other part
is reflected outwards, and becomes a lining to the preceding
investments, to which it is closely adherent. From the
difference in the disposition or relations of both these parts of
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the membrane, they generally receive different names. One
(that adherent to the testis) is called tunica vaginalis testis;

the other is named tunica vaginalis reflexa.

THE TESTES.

Their disposition and structure.—Having considered their

change of position, and examined the various structures by

which they are invested, we now proceed to the description

of the organs themselves.

1012. The testes are suspended at unequal heights, that of

the right side being higher than the opposite ; this disposi-

tion prevents the inconvenience or injury that might result

from one being pressed against the other in certain positions

of the thighs. They are of an oval form, somewhat com-

pressed laterally, and so placed by the manner in which they

are suspended by the spermatic cords, that their upper ex-

tremities are turned obliquely forwards, and the lower in a

corresponding degree backwards. The long diameter of each

varies from an inch and a half to two inches ; that from side

to side is about an inch or a little more. Along the posterior

border is placed an elongated appendage, called epididymis.

The secretory structure of the testis is enclosed in a firm

capsule named the tunica albuginea.

1013. Tunica albuginea.—This membrane immediately in-

vests the substance of the testicle, and at the same time de-

termines its form. It is of a clear white colour, dense and

fibrous,— its fibres interlacing in every direction. Its outer

surface is covered by the tunica vaginalis, except posteriorly,

where the spermatic vessels pass through it, at which point

that membrane is reflected off.

At the posterior border the tunica albuginea separates into

two laminae ; one of which, the external, is continued to the

vas deferens (the excretory duct of the testis) ; the other,

joining with a corresponding layer from the opposite side,

is directed for the space of a few lines into the substance of

the gland. This last part, known by the name corpus Iiigh-

morianum, forms an incomplete septum in the cavity of the

tunica albuginea, and is thence named by Sir A. Cooper *

" mediastinum testis." Thus projecting from behind for-

* Observalions on the Structure and Diseases of the Testis
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wards, it is broader superiorly than at its lower extremity,

and extends from the upper nearly to the lower end of the

testis. Between the fibres of the mediastinum small intervals

exist, which lodge seminal canals and blood-vessels, to be

afterwards described. From its surface (which looks towards

the cavity of the tunica albuginea) are given oft' fibrous pro-

cesses that admit of being distinguished into two series.

One of these consists of several slender cords or filaments,

which being also connected to the tunica albuginea at differ-

ent points, serve to maintain the shape of the testis. The
others, in the form of delicate laminae, separate and support

the several lobules into which the seminal vessels are divided.

1014. Tunicavasculosa. — The inner surface of the tunica

albuginea is lined by a delicate membrane formed of the ulti-

mate ramifications of the spermatic blood-vessels, united by a

minute portion of cellular tissue, and hence named tunica vas-

culosa.* This vascular membrane is also expanded over the

fibrous processes already pointed out, and is thus brought

into relation with each lobule of the testis.

1015. The tunica albuginea being removed, the glandular

structure of the testis lies exposed. It has the appearance of

a soft, pulpy, dark yellow mass, divided into lobes. This

substance is, by injection, found to consist of vast numbers of

minute tubes (tubuli seminiferi) which do not communicate

one with the other. The lobes (lobuli testis) differ in size,

some containing one, others a greater number of the seminal

tubes. Their shape is somewhat conical : the large end of

each is directed towards the circumference of the testis, the

small one towards the mediastinum. They are supported

by the fibrous expansions extended from the mediastinum
to the tunica albuginea.

1016. The tubuli seminiferi (vascula serpentina) are the

vessels in which the seminal fluid is secreted. According- to

Monro, their number is about three hundred, the length of
each about sixteen feet, and the diameter of an inch.

Each of these small vessels commences by a closed extremity
towards the inner surface of the fibrous covering of the testis,

and from this point proceed, inclining from side to side in a
serpentine or zig-zag course, towards the mediastinum. It

* Sir A. Cooper, loc. cit.
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loses the convoluted disposition as it approaches that process,

and, passing through its fibres, opens into the next order of

vessels.

1017. Vasa recta.—The second order of seminal vessels are

situated in the substance of the tunica albuginea, or rather

amid the fibres of that process of it which has been termed

mediastinum ; of this they occupy but the anterior part, the

posterior lodging the blood-vessels. The aggregate of them
is named rete testis. Being less convoluted than the tubuli,

though not straight, these vessels are named vasa recta.

Their direction is backwards and upwards, to reach the pos-

terior and upper part of the testis. The vasa recta are fewer

in number, and larger than the tubuli seminiferi, from which

they receive the secretion, and, on the other hand, are more

numerous and smaller than the vessels into which they dis-

charge it.

1018. Vasa efferentia.—The two preceding series of canals

form, with the membrane in which they are contained, what

is properly called the body of the testis; the next transmit

the seminal fluid from it, (to its appendage, the epididymis,)

and are in consequence named vasa efferentia : they are from

twelve to fifteen in number, and open separately into a sin-

gle vessel, of which the epididymis is formed. Being straight

at the point at which they leave the testis, and very much

convoluted towards their other extremity, they present a co-

nical disposition, from which the name coni vasculosi has been

applied to them.

1019. The epididymis (ski, upon; htbvpog, testis) is placed

along the posterior border of the testis, and is partially in-

vested by the tunica vaginalis. Its upper or larger extremity

is called the head or globus major, the lower is named its

caiida or globus minor, and the narrow intervening part the

body. The epididymis consists of a single tube much convo-

luted, the several convolutions being united one to the other

by small fibrous bands ; the larger size of the upper part is

owing to its connexion with the vasa efferentia. The seminal

canal at the globus minor assumes the name of vas deferens.

1020. Vas deferens.— This is the excretory duct of the

testis ; there are therefore two, one on each side. The tor-

tuous condition, so well marked in the epididymis, gradually
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diminishes, and is entirely lost at a short distance from the

commencement of the vas deferens. Each extends from the

lower border of the epididymis to the prostatic part of the

urethra, passing through the abdominal parietes ; its length

is very considerable, and its course necessarily complicated.

Ascending behind the testes, the vas deferens comes into re-

lation with the spermatic artery, veins, and nerves, consti-

tuting with them the cord. It lies behind the blood-vessels,

and is readily distinguishable from them by its hard, cord-

like feel. The direction of the spermatic cord is vertical

from the testes upwards to the external abdominal ring, here

it inclines obliquely outwards in the course of the inguinal

canal. Arrived at the internal ring, the vas deferens turns

away from the other vessels, and passes downwards into the

pelvis. In descending, it runs along the side of the bladder,

and passing anteriorly to the termination of the ureter,

reaches the inner border of the vesicula seminalis, with whose

duct it unites to form the common seminal or ejaculatory

duct. The vas deferens is formed of an external peculiarly

thick and dense substance, and an internal mucous lining

membrane ; the calibre of its canal is very minute, especially

towards its commencement.

VESICUL;E SEMINALES.

1021. The vesicula semiuales are two narrow, membranous
sacs, placed along the base of the bladder, and extended

obliquely from the ureters to the base of the prostate. Their

breadth is not more than three or four lines, their length two
inches and a half. They converge anteriorly, and diverge

behind, so as to include between them an angular space, in

which the bladder rests immediately on the rectum. Each
vesicula is convoluted, so as to appear much shorter than it

really is, and consists of two lamellse, the exterior one being

dense and firm, whilst the internal is in every respect similar

to mucous membrane, and thrown into folds, so as to divide

the cavity into cells. The anterior extremity of the vesicula

ends in a narrow tube, which unites with the vas deferens,

forming a common duct.

1022. The common seminal ducts (ductus ejaculatorii) re-

sult from the union of the vas deferens and the tube from
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the vesicula on each side. Each is about an inch in length.

They run forward parallel one to the other, lying between

the middle and two lateral lobes of the prostate, then be-

tween the latter and the mucous membrane,—piercing which,

they open into the urethra, beside the margins of the sinus

which exists at the anterior part of the verumontanum.

1023. Vessels and nerves of the testis.—The vessels and

nerves of the parts which cover the spermatic cord and testis

have been already described ; it remains to point out those

which are furnished to the organ itself.

Deferential artery.—A long, slender branch, given off by

a vesical artery, accompanies each vas deferens, ramifying in

its coats, and hence named deferential.* It extends as far

as the testis, and communicates with the vessel to be next

noticed.

The spermatic artery (sect 556) is slender and remarkably

long. In early fcetal life, the length is, however, no greater

than ordinary, as at that period the testis is situated near the

parts of the aorta from which the artery springs (1003). The

spermatic artery, as it approaches the testis, gives off small

branches to the epididymis, then perforates the tunica albu-

ginea, and ramifies in the vascular membrane to supply the

tubuli seminiferi.

The spermatic veins (sect. 659) commence by radicles from

the different parts of the epididymis and testis : these unite

into two or three vessels, which freely communicate one with

the other, forming a sort of plexus. Following the course of

the arteries, they unite in the abdomen into one trunk, which

opens on the right side into the vena cava, and on the left

side into the renal vein. The lymphatics consist at first of

three or four vessels, which decrease in number as they

ascend. They accompany the spermatic veins, and terminate

in lymphatic glands, lying about the large vessels in front of

the vertebral column (681).

The nerves are derived from the sympathetic system.

The spermatic plexus (sect. 919) follows the course of the

spermatic artery to the testis. It receives some additional

filaments, which accompany the artery of the vas deferens,

from the hypogastric plexus.

* Sir A. Cooper, loc. cit.
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1024. The genital organs in the female are divisible, as

are those of the male, into two classes : 1, those of formation

(organa generalionis, vel formationis), consisting of the ova-

ries, uterus, and Fallopian tubes; and 2, those of copulation,

viz. the vagina and vulva. We commence with the latter, as

they are usually first examined.

1025. Vulva, or pudendum, is a general term, which is

considered as including all the parts perceptible externally ;

they are also sometimes called external genital organs, and

consist of the mons Veneris, the labia, the hymen or carun-

culae, the clitoris, and the nymphie. The orifice of the

urethra is also noticed in connexion with them, but solely

from its situation.

1026. Mons Veneris.—The integument on the fore part of

the pubic symphysis is elevated by a quantity of cellular

and adipose substance deposited beneath it, and is studded

with hair. This part, from its surmounting the labia, has

been called mons Veneris. The labia pudendi (labia externa

v. majora) extend downwards from the mons, gradually

becoming thinner as they descend. They form two folds, so

placed as to leave an elliptic interval (rima) between them,

the external part of each being continuous with the skin of

the thigh, and covered with scattered hairs, whilst the inner

is lined by mucous membrane, forming the commencement of

the genito-urinary mucous system. The labia unite both

beneath the mons and before the perinaeum, the points of

union being called commissures ; the inferior one has also

received the name offourchette. This is about an inch dis-

tant from the margin of the anus,— the interval being named
the perinaeum. Immediately above and on the inner side of

the lower commissure, the labia are connected by a slight trans-

verse fold (frenulum pudendi) ; the space between it and the

entrance of the vagina has been called fossa navicularis.

1027. The hymen is a thin duplicative of the mucous
membrane, placed at the lateral and inferior parts of the

entrance of the vagina ; its form varies very considerably in

different persons, but is most frequently semi-lunar, the con-
cave margin looking obliquely upwards. In the same situa-
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tion are found, after the rupture of the membrane, some

small rounded masses called caruncula, myrtiformes.

1028. Clitoris.—Beneath the upper commissure, and within

the labia, is the clitoris, a small elongated body, resembling

in conformation and structure the diminutive of the penis :

thus, it is sustained by two corpora cavernosa, separated by

an incomplete septum, and attached by crura to the rami of

the ossa pubis. It is also surmounted by a glans, though im-

perforate, from which depends a fold of membrane analogous

to the prepuce, and acted on by a muscle (erector clitoridis,

sect. 410).

Nymphcc—labia interna v. minora.—From the clitoris two

folds of mucous membrane, in form not unlike a cock's comb,

descend obliquely outwards, one on each side. These are

the nymphae. Their inner surface is continuous with that of

the vagina, the external insensibly passes into that of the

labia. They contain, between the lamina? of mucous mem-
brane, a small quantity of erectile tissue, which appears con-

tinuous with that of the glans clitoridis.

The vestibule.—Between the nymphae, and beneath the

clitoris, is an angular interval called vestibule, at the centre

of whose base is situated a circular orifice leading to the

meatus urinarius. The membranous fold which surrounds

the orifice of the urethra is rather prominent in some in-

stances, so as readily to indicate its situation. The urethra

has been already described (sect. 992).

The mucous membrane may be traced inwards from the

external labia, where it is continuous with the skin : it forms

the nymphae by being folded on itself, and is prolonged into

the urethra and vagina. It is reddish in colour, is covered

by epidermis, and beneath it lie a considerable number of

mucous follicles.

1029- Vessels and nerves.—The parts here described are

abundantly furnished with vessels and nerves. The arteries

are the internal and external pudic. The veins and lympha-

tics correspond in their course with the arteries. The nerves

proceed from the lumbar and the sacral plexus. Those from

the former are the ilio-inguinal and external pudic branches

(sect. 867-9) ; from the latter, the internal pudic branch

(sect. 882).
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THE VAGINA.

1030. The vagina is a membranous and dilatable tube

extended from the vulva to the neck of the uterus, which it

embraces ; it rests on the rectum, supports the bladder and

urethra in front, and is enclosed between the levatores ani.

Thus placed, it is oblique from below upwards and back-

wards, its axis corresponding with that of the outlet of the

pelvis. It is also slightly curved, the concavity of the curve

looking upwards. Hence its length will be found greater if

measured on the lower than on the upper surface, being in

the latter direction about four inches and a half, while in the

former it amounts to six and a half or seven. The extremi-

ties of the vagina are somewhat narrower than the middle

part : the inferior is surrounded by a constrictor muscle

(sect. 411) : the superior embraces the uterus at a greater

height behind than in front, and is covered by peritonaeum.

On the inner surface of the vagina, along the superior, as

well as the inferior wall, a slightly elevated line extends from

before backwards, similar to the raphe in the middle line in

other situations. Several transverse lines (ruga) will also be

observed, particularly in persons who have not borne children,

running at right angles with those just mentioned. The
ruga? are but folds of the mucous membrane, and are calcu-

lated to admit of the elongation of the vagina that occurs

during the ascent of the uterus in pregnancy.

The exterior layer of which the vagina is composed is cel-

lulo-fibrous in its structure, and contracts a close connexion

superiorly with the fibrous structure of the uterus. It is

thin, firm, and of a pale red colour. Round the lower part

of the tube a lamella of erectile tissue is placed, which dimi-

nishes gradually in quantity from thence upwards, so that

near the uterus little or none can be discovered. The arte-

ries of the vagina arise from the internal iliac. It is furnished

with nerves from the cerebro-spinal and the sympathetic

systems (880 and 9'21).

UTERUS.

1031. The uterus (the womb ; matrix) is the largest of the

genital organs, and is fitted to con tain and support the new being
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during the period of foetal life. It lies between the bladder
and rectum, above the vagina, with which it is intimately

connected, and enclosed in a fold of peritonaeum, which, being-

extended laterally, connects it to the sides of the pelvis. In
the ordinary condition, the uterus does not extend upward
beyond the margin of the pelvis. The superior part inclines

forwards, the inferior backwards ; its direction thus corre-

sponds to the upper axis of the pelvis, and forms an angle

with that of the vagina. The average dimensions of the ute-

rus may be stated to be about three inches in length, two in

breadth superiorly, and one inch in thickness. The shape is

somewhat triangular or pyriform, but compressed from be-

fore backwards, and is considered as presenting a fundus, a

body, and a neck, with the enclosed cavity.

1032. Thej'uiidus is the broad part which projects above the

attachments of the Fallopian tubes, surmounting the body ; it

presents a convex border, and is covered by peritonaeum in its

entire extent. The body tapers gradually as it extends from

the fundus to the neck, its two sides being straight ; its sur-

faces, however, are both convex. At the union of the sides

with the rounded superior border or base are two projecting

angles, into which the Fallopian tubes are inserted, the round

ligaments being a little before, and the ligaments of the

ovaria behind and beneath them. The neck (cervix uteri) is

continuous with the body, narrowing gradually to the extre-

mity ; it is from six to eight lines long, and projects into the

cavity of the vagina, which is attached around, by its line of

union with the body of the organ, but extends upwards to a

greater distance behind than in front. This part is sometimes

named vaginal (pars uteri vaginalis). Its extremity presents

a transverse fissure, by which the cavity of the uterus com-

municates with the vagina ; this is named variously—os uteri,

os uteri externum, and (from some supposed likeness of the

part to the mouth of the tench fish) os tincae. It is bounded

by two lips (labia), which are distinguished by their rela-

tive position into anterior and posterior, the latter being the

thinner and longer. The labia are smooth, but, after par-

turition, frequently become irregular, and sometimes present

distinct fissures.

1033. The cavity is very small, in proportion to the size

3 i
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of the uterus. The part contained in the body of the organ

is triangular, the base being directed upwards: at its two

superior angles will be observed two minute foramina, which

lead into the Fallopian tubes. Where the neck is continuous

with the body, the cavity is slightly constricted : this point

is, in consequence, sometimes named the internal orifice (os

uteri internum). The portion which corresponds to the neck

is more properly a canal ; it is slightly dilated in the middle,

and opens inferiorly into the vagina at the os tinea?. The

inner surface is marked by two slightly raised longitudinal

lines, which run, one on the anterior, the other on the poste-

rior wall ; in the neck are also seen some slight rugae directed

obliquely from the former, and thus presenting an appearance

not unfrequently named arbor vita? uterinus.

The mucous membrane which lines the uterus is so closely

adherent to the proper substance of the organ, that its exist-

ence has been doubted by some anatomists; it is continued

from the vagina, and into the Fallopian tubes. In the cervix,

especially towards its lower part, there are several mucous

follicles. There are also occasionally found in the same situ-

ation, some small vesicular bodies which, from an erroneous

opinion as to their nature, have been named ova (ovula, Na-
both). They appear to be mucous follicles altered by dis-

eased action.

1034. Proper tissue of the uterus.—Though much differ-

ence heretofore existed concerning the nature of the proper

tissue of this organ, it is now generally admitted to be mus-
cular. The fibres are rendered distinct in cases in which

the organ is enlarged, as during gestation, or when it con-

tains a tumour. From the intricacy with which they inter-

lace one with the other, it is difficult, if not impossible, to

describe them more particularly than by assigning their gene-

ral course. The muscular substance is most abundant to-

wards the fundus of the uterus; the fibres are for the most
part disposed in a longitudinal, a circular or transverse, and
an oblique direction. The first appear to be the most nume-
rous ; those directed transversely are connected on each side

with the Fallopian tubes and the round ligament. The outer
surface of the uterus has been already stated to be closely in-

vested by the peritonaeum.
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LIGAMENTS OF THE UTERUS.

1035. The broad ligaments. — The peritonaeum, which
covers the uterus on its anterior and posterior surfaces, is

directed outwards to be connected to the sides of the pelvis.

The part intervening between the uterus and the pelvis, on

each side, is called the broad ligament (ligamentum uteri

latum). Each consists of a fold of serous membrane, between

the laminae of which are situated the ovary, the Fallopian

tube, the round ligament, and some blood-vessels.

The peritonaeum, where it is reflected off from the uterus,

in front to the bladder and behind to the rectum, is sometimes

also regarded as constituting anterior and posterior ligaments.

1036. The round ligaments are cord-like fasciculi of fibres,

attached to the angle of the uterus one on each side, immedi-

ately before the Fallopian tube. From this point the liga-

ment passes upwards and outwards to reach the internal in-

guinal ring, and, after having passed through the canal of the

same name, reaches the fore part of the pubic symphysis,

where its fibres become expanded, and united with the sub-

stance of the labium and mons Veneris.

1037. The arteries of the uterus are very tortuous, and

are four in number, viz. the two ovarian (which correspond

to the spermatic of the male) and the uterine. The former

pass in between the folds which constitute the broad liga-

ments, give branches to the Fallopian tubes, the ovaria, and

uterus, and anastomose with the other uterine vessels. The

uterine arteries are derived from the internal iliac. They

become insinuated beneath the peritonaeum, supply vessels to

the vagina, and ramify in the uterus, communicating freely

with each other, and with those which have been just de-

scribed. The veins and absorbents follow the course of the

arteries.

1038. Developement.—The uterus presents very considera-

ble changes at different periods of life. In the foetus it extends

upwards into the abdomen, and is nearly vertical in direction.

The situation and direction gradually altering, it assumes the

position and inclination previously described. At the earliest

period of developement it is divided superiorly into two dis-

3 I 2
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tinct parts. The cornua, as they may be termed, gradually

become united, and form an undivided organ with a single

cavity. Such is the ordinary course ; but cases occur in

which the cornua remain permanently separate, constituting

what is generally termed the double uterus. The state here

referred to results from the non-union of the lateral halves,

of which the upper part of the uterus originally consists. It

is worthy of remark, that this condition is permanent in some

inferior animals.

Subsequently to the period first mentioned, (after the late-

ral parts become united,) the uterus is nearly cylindrical, being

of equal dimensions at its upper and lower extremities. The

fundus, however, gradually increasing in breadth, it assumes

the pyriform shape, which is not completed till about the age

of puberty. In old age the organ loses the triangular form,

and becomes irregularly cylindrical, at the same time that it

increases much in density.

1039- During gestation, besides the remarkable increase of

size and consequent change of situation, the muscular fibres

become more perceptible ; the arteries, veins, and lymphatics

are greatly enlarged ; the nerves, too, become more apparent.

The substance of the organ is increased in thickness, (to an

inconsiderable degree) in the first instance, but, as the time

of parturition approaches, it is somewhat thinner than in the

unimpregnated condition.

OVARIES.

1040. The ovaries (ovaria) are two compressed and irre-

gularly oval bodies, somewhat granulated on the surface, and
enclosed between the folds of the broad ligaments. From the

internal extremity of each descends a fibrous cord (the liga-

ment of the ovary), which attaches it to the angle of the

uterus, behind the insertion of the Fallopian tube,—by one
of the fimbriae of which the outer extremity is supported. The
ovarium is enclosed in a proper capsule, which is a thin cellulo-

fibrous membrane ; its proper structure presents, when divided,

the appearance of a firm yet vascular mass giving lodgment
to some small vesicles (ovula Graajiana). These, in females
who have not had children, vary in number from about eight
to fifteen or twenty.
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1041. The Fallopian lubes may be considered as the excre-

tory ducts of the ovaria, before and a little beneath which

they are situated ; they are about three inches in length. The
attached extremity of each tube is narrow and cord-like; the

unattached or free extremity is broad, and divided into a

number of irregular processes (fimbria), one of which is

longer than the rest, and attached to the corresponding

ovarium. The fimbriated border presents a fissure or open-

ing {ostium abdominale), into which the impregnated ovum is

received at the moment of its liberation from the ovarium,

and thence conveyed along the tube, which opens into the

uterus by another aperture (ostium uterinum). At this point

it may be observed, that the serous membrane is in a manner

continuous with the mucous, and consequently must be con-

sidered as interrupted, inasmuch as there is a real hilus along

the fissured edge of the tube. Between the external serous

covering and the lining membrane the tubes are composed of

a thin layer of erectile tissue. The contained canal is very

minute, particularly near the point at which it communicates

with the uterus.

MAMMARY GLANDS.

1042. The mammary glands (mamma) are accessory organs

to the genital system, and, when fully developed after puberty,

present the appearance of two rounded eminences placed one

at each side on the front of the thorax, resting on the pectoral

muscles. The base of the mamma is not exactly circular ;

it is rather ovoid or elliptical, the long diameter being directed

obliquely upwards and outwards. A little below the centre

of each projects a small conical body, called the nipple, on

which open several foramina that lead from the lacteal ducts.

A coloured circle, or areola, surrounds the nipple, within

which the skin is of a darker tinge than elsewhere.

Beneath the skin is deposited, in most cases, a considerable

quantity of adipose substance, which surrounds the proper

substance of the gland. The adipose tissue, which is firm,

and of a yellow tinge, insinuates itself into the interstices

between the lobules of the gland. It is supported by

cellular tissue, which connects it with the muscle and the

skin, and also with the gland ; at the fore part, beneath the
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areola and nipple, the adeps does not exist, its place being

supplied by the cellular tissue, which in this situation en-

closes and sustains the ducts of the gland.

Structure.—The mamma is a conglomerate gland, for it is

found to consist of several small lobes, each being an aggre-

gate of a number of lobules (acini). Each lobule is about

the size of a millet seed, oblong in its form, and hollow ; its

elements or components may be said to be a mucous lining,

and an envelope of cellular tissue, in which the secreting

vessels ramify. From the lobules thus formed arise the

minute radicles of the lactiferous tubes {t.ubuli lactiferi),

which receive the secretion when elaborated. The tubes

converge towards the nipple, so as to become collected into

a fasciculus beneath it, in which situation they are Supported

by some firm cellular tissue:—the number varies from twelve

to fifteen, and each is found to belong to a particular lobe of

the gland ; its incipient radicles or branches commencing from

the interior of the lobules which form it. In this way four,

six, or eight minute ducts unite to form one lactiferous tube,

which inclines towards the areola, where it dilates somewhat,

particularly during the period of lactation; but at the base

of the nipple it narrows again, and runs in a straight course

from its base to its summit, where it terminates. The tubes

are lined throughout by a tegumentary membrane (mucous),

which extends inwards from the minute orifices in the nipple,

and permeates their entire extent, even to the lobules; and this

inner lining appears to be enclosed in another tunic, formed

of condensed cellular tissue.

Upon the surface of the areola and nipple several minute
orifices open, which lead into sebaceous follicles, the secretion

of which exudes upon the skin, to protect it from irritation.

1043. Analogy between the male and female organs of
generation.—Though the genital system appears to consti-

tute a most marked distinction between the sexes, its com-
ponent parts will be found to present so close an analogy in

their general conformation, that we can scarcely avoid con-
cluding that both have been formed according to a common
type, of which the peculiarities in each constitute so many
modifications, dependent on their respective degrees of deve-
lopemcnt. The analogy between the testes and ovaria is
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sufficiently obvious in form, function, and organic elements,

as well as in their original position, both being lodged in

the abdomen. The uterus and the prostate bear a marked
similitude, more particularly in the early part of foetal life,

and subsequently the mode of connexion and relation of the

vasa deferentia to the one, resembles that of the Fallopian

tubes to the other. The clitoris may be likened to the penis,

and the labia to the scrotum ; but it should be observed, that

the more early the period chosen to institute the comparison,

the closer will the similitude appear ; at the early part ol

fcetal life the distinction of sex is not perceptible.
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Abdomen, 626.

Abdominal regions, 627.

Absorbents, 11, 83, 603.
of the abdomen, 607.

arm, 615.

head, 616.

heart, 614.

kidneys, 609.
leg, ib.

liver, 610.

loins, 612.

lungs, 613, 624.

mesentery, 611.

neck, 619.

oesophagus, 614.

pancreas, 610.

pelvic viscera, 608.

pelvis, 607.

penis, 609.
scrotum, ib.

spleen, 610.

stomach, 609.

testicle, ib.

thorax, 614.

thymus gland, 613.

thyroid gland, 614.

Adenology, 97.

Adipose tissue, 28.

Albumen, 22.

Amphi-arthrosis, 216.

Amygdalae, 622.

Anastomoses, 67.

lower extremity, 568.
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Angeiology, 97.

Angular motion, 218.

Anti-helix, 798.

Anti-tragus, 799.

Aponeurosis, 32.
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Appendix caeci, 641.

vermiformis, ib.

Aqueeductus cochleae, 808.

Aqueduct of Fallopius, 810.

Sylvius. 697.

Aqueous humour, 795.

Arachnoid membrane, 678.

Arbor vitas, 700.

uterinus, 850.

Arch—crural or femoral, 412.

Areola, 853.

Arteries, 11, 69, 463.

Arter. acromialis, 497.

alveolaris, 484.

anastomotica femoralis, 553.

magna, 507.

angularis faciei, 447.

aorta, 463.

articulares inferiores, 557.

superiores, 556.

articularis azygos, 557.

auriculares anteriores, 480.

auricularis posterior, 481.

axillaris, 501.
basilaris, 495.

brachialis, 509.

brachio-cephalica, 468.

bronchiales, 518.

buccalis, 484.

capsulares, 525.

carotis communis, 473.

externa, 475.

interna, 487.

carpalis ulnaris anterior, 512.

posterior, ib.

carpi radialis anterior, 514.

posterior, ib.

centralis retinae, 488.

cerebelli inferior, 495.

superior, 496.

cerebri antenor, 490.

media, ib.

posterior, 496.

cervicalis ascendens, 497.

profunda, 498.

superficialis, ib.

choroidese, 490.

ciliares, 489.

circumflexa anterior, 504.

externa, 551.

ilii, 542.

interna, 552.

posterior, 504.

coccygea, 535.

cceliaca, 520.

colica dextra, 523.

media, ih.

sinistra, ib.

comes nervi ischiadici, 535.
1 phrcnici, 499.

communicans cerebri anterior,

490.

posterior, ib.
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Arter. communicans pahnaris, 512.

coronai ia dextra, 466.

labii inferioris, 478.

superioris, ib.

sinistra, 467.

ventriculi, 520.

corporis bulbosi, 537.

cavernosi, 538.

cremasterica, 839.

cystica, 521.

dentalis inferior, 483.

supeiior, 484.

digitales mantis, 512.

pedis, 563.

dorsales lingua?, 476.

pollicis, 515.

dorsalis carpi radialis, 514.

ulnaris, 512.

indicis, 515.

pedis, 566.

penis, 538.

pollicis pedis, 567.

scapulae, 504.

emulgens, 525.

epigastrica, 541.

superficialis, 550.

superior, 500.

ethmoidales, 489.

— facialis, 477.

femoralis, 545.

frontalis, 490.

gastric a? 522.

gastro-duodenalis, 520.

epiploica dextra, ib.

sinistra, 522.
gluta?a, 534.
haamoirhoidales externa;, 537.
haemorrhoidalis media, 538.

superior, 524.
hepatica, 520.

humeraria, 509.

hyoidea lingualis, 476.
thyroidea?, 475.

hypogastrica, 530.

ilio-colica, 523.

lumbalis, 532.

infra-orbitalis, 484.
innominata, 468.

intercostales, 518.

anteriorcs, 499.
— intercoslalis superior, 500.

inter-ossea, 511.
' anterior, ib.

posterior, ib.

inter-ossea? pedis, 567.

intestini tenuis, 522.

ischiadica, 535.

labialis, 477.

inferior v. superficialis,

478.

lacbrymalis, 488.

laryngealis, 476.
lingualis, ib.

lumbalis, 526.

Arter. malleolares externa?, 566.—• interna?, 565.

mammaria interna, 499.

masseterica, 484.

maxillaris externa, 477.

inferior, 483.

interna, 482.

mediastinae, 499.

meningea anterior, 488.

media v. magna, 483.

parva, ib.

posterior, 495.

mesentei ica, 522.

inferior, 523.
metatarsea, 567.
musculo-phrenica, 499.
nasalis lateralis, 478.

septi, 478.

nutritia fibulas, 559.

humeri, 507.
' tibiae, 559.

obturatoria, 532.

occipitalis, 479.
oesophageales, 518.

ophthalniica, 488.

palatina inferior, 477.

superior v. descendens,

484.

palpebrals, 489.

pancreatica magna, 521.

pancreatica;, ib.

perforantes femoralis, 552.

plantaris, 563.

pericardiaca?, 518.

perina;i superficialis, 537.

peionea, 559.

anterior, ib.

posterior, 560.

pharyngea ascendens, 479.

phrenica;, 524.

plantaris externa, 562.
interna, 562.

poplitea, 555.
priuceps cervicis, 480.

pollicis, 515.

profunda cervicis, 498.

femoris, 550.

inferior, 507.

superior, 506.
pterygoideae, 484.

pterygo-palatina, 485.

pudenda; externa?, 549.

pudica interna, 536.

pulmonalis, 669.

pylorica, 520.

radialis, 513.

indicis, 515.

ranina, 476.

recurrens inter-ossea? posteri-

oris, 512.

radialis, 513.
tibialis, 564.

ulnaris, anterior, 509.

posterior, ib.
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Artel, renales, 525.

sacro- lateralis, 534.

media, 524.

scapularis posterior, 498.
sigmoideae, 523.

speimatiea?, 526.

sphaeno-palatina, 485.

spinalis anterior, 495.

posterior, ib.

— splenica, 521.
— stylo-mastoidea, 481.
— subclavian, 492.
— sublingualis, 477.
— submentalis, 478.
— subscapulars, 504.
— superficialis volar, 514.
— supra-orbitalis, 489.

scapularis, 497.

spinalis, ib.

ib.

tarsea, 566.

temporales profunda;, 482.

temporalis, 481.

anterior v. frontalis, 482.

media v. profunda, ib.

posterior v. occipitalis,

Bones, os. clavicular, 171.

coccygis, 189.

costarum, 164.

cuboides, 209.
cuneiforme carpi, 182.

externum tarsi, 210.
internum, ib.

medium, ib.

ethmoides, 126.

femoris, 199.

fibular, 206.

frontale, 114.

humeri, 173.

hyoides, 140.

ilii, 190.

innominatum, ib.

ischii, 194.

lachrymale, 135.

magnum, 183.

malare, 134.

maxillare superius, 131.

inferius, 138.

thoracica acromialis, 503.

alaris, ib.

longa, ib.

suprema, ib.

496.

475.

thyroidea inferior v. ascendens,

superior v. descendens,

tibialis antica, 564.

postica, 557.

tonsillaris, 478.

transversa perinari, 537.

transversalis colli, 498.

faciei, 482.

humeri, 497.

tympanica, 483.

ulnaris, 509.

uterina, 539.

vaginalis, ib.

(vasa brevia, 522.)

vasis deferentis, 844.

• vertebralis, 494.

. vesicales, 539.

superiores, 531.

vidiana, 484.

Articulations. See Joint, 215.

Arytenoid cartilages, 814.

gland, 817.

Auditory tube, 800.

Auricles of the heart, 658, 661.

Auriculo-ventricular openings, 660,

661.

Bladder, 824.

Bonus, 9, 37, 98.

os. astragali, 208.

brachii, 173.

calcis, 208.

103.

metacarpi, 184.

metatarsi, 211.

nasi, 134.

naviculare, 210.
• occipitale, 110.

• palati, 135.

parietale, 1 13.

patellae, 203.

phalangium manus, 185.

pedis, 213.

pisiforme, 182.

pubis, 193.

radii, 176.

sacrum, 188.
• scaphoides, 181.

scapulae, 168.

semi-lunare, 181.

sesamoidea manus, 214.

pedis, ib.

sphenoides, 121.

sterni, 162.

ternporale, 117.

tibiae, 203.

trapezium, 182.

trapezoides, 183.

triquetra, 130.

lurbinatum superius, 129.

inferius, 138.

ulnar, 178.

unciforme, 183.

unguis, 135.

vertebrarum cervicalium,

dorsalium, 104.

lumbalium, ib.

vomer, 137.

Brain, 685.

Bronchus, 667.

Brunner's glands, 63.

Bulb of the urethra, 833.

Bulbous part of the urethra, 835.
Bulbus olfactorius, 705.
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Calamus scriptorius, 685.

Calices, 822.

Canal of Petit, 796.

Canthi, 781.

Capsular renales, 823.

Capsule of Glisson, 649.

Caput coli, 641.

gallinaginis, 835.

Cardia, 637.

Cartilage, 34.

Cartilages :

cuneiform, 814.

inter-articular of the jaw, 228.
— inter-articular of the wrist,

237.
semi-lunar, 249.

Caruncula lachrymalis, 783.

Caruncula; myrtiformes, 847.

Casserian ganglion, 721.

Catheterism, 454.

Cellular tissue, 24.

Cerebellum, 698.

Cerebral protuberance, 700.

Cerebrum, 687.

Cervical ganglia, 765.

Chorda? tendineaa, 660.— vocales, 816.

Willisii, 592.

Choroid membrane, 790.

Cilia, 782.

Ciliary ligament, 790.

processes, 792.

Circulation, adult, 65.

collateral, 569.

foetal, 80.

Circumduction, 220.
Clitoris, 847.

Cochlea, 807.

Ccecum, 641.

Collateral circulation, 569.
Colon, 641.

Columnar carneae, 660.

Commissure, anterior, 697.

great, 692.

soft, 696.

posterior, 698.

Comparative anatomy, 2.

Conarium, 697.

Concentric developement, 18.

Concha, 799.

Coni vasculosi, 843.

Conjunctiva, 787.

Convolutions, cerebral, 687.

Corium, 55.

Cornea, 789.

Cornicula laryngis, 814.

Cornua ventriculorum, 693.

Corona glandis, 834.

Corpora albicantia, 690.

cavernosa, 831.

mammillaria, 691.
olivaria, 685.

— pyramidalia, ib.

quadrigemina, 700.

Corpora restiformia, 685.

striata, 695.

Corpus aurantii, 660.

callosum, 692.

dentatum, 699.

fimbriatum, 694.

geniculatum externum, 696.

internum, ib.

Highmorianum, 841.

psalloides, 694.

rhomboideum, 700.

spongiosum, 834.

Cowper's glands, 836.

Cricoid cartilage, 813.

Crico-thyroid membrane, 816.

Crura cerebelli, 699.
cerebri, 691.

Crystalline lens, 795.
Crystals, 16.

Cuticle, 56.

Cystic duct, 652.

Dartos, 838.

Dentes bicuspidati, 161.

cuspidati, 160.

incisores, ib.

molares, 161.

sapientiae, ib.

Detrusor urinas, 827.

Diaphragm, 358.

Diarthrosis, 217.

Digestion, organs of, 619.

Digital cavity, lateral ventricle, 694.
Dissection, 12.

of the abdominal parietes, 347.
aorta, 463.

arm, 318.

back, 300.

brain, 686.
buttock, 372.
carotid artery, 487.
eye, 786.

face, 262,271.
femoral artery, 245.
fore-arm, 331.
hand, 342.

head, 259.
iliac artery external, 540.

internal, 530.
leg, 392.

neck, 280.

perinaeum, 362.
peritoneum, 629.
pharynx, 293.
plantar arteries, 562.
popliteal artery, 555.
soft palate, 297.

—— spinal cord, 681.
— veins, 587.

thigh, 379.—— posterior part, 389.
tibial artery, anterior,564.

posterior tibial, 557.
of hernia, femoral, 448.
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Dissection of hernia, inguinal, direct,

435.

oblique,

446.

Dissector, directions to the, 412.

Ductus ejaculatorii, 844.
Ductus ad nasum, 785.

arteriosus,

communis choledochus, 652.

cysticus, ib.

hepaticus, 650.

lymphaticus, 618.

pancreaticus, 654.

thoracicus, 604.

Duodenum, 639.

Dura mater, 675.

Ear, 798.

Eccentric developement, 18.

Elastic fibrous tissue, 36.

Endosmosis, 52.

Epididymis, 843.

Epiglottic gland, 817.

Epiglottis, 815.

Erectile tissue, 85.

Eustachian tube, 803.

valve, 659.

Exosmosis, 52.

Eye, 780.

brows, ib.

tllobe, 785.

lashes, 782.

lids, 780.

Facial angle, 159.

Falciform process, 424.

Fallopian tubes, 853.

Falx cerebelli, 676.

cerebri, 675.

Fascia brachialis, 420.

cervicalis profunda, 418.

superficialis, ib.

Cooperi, 439.

costo-coracoides, 419.

cribriformis, 425.

cruris, ib.

. dentata, 695.

dorsi pedis, 427.

iliaca, 440.

inter-columnaris, 431.

inter-muscularis humeri, 420.

lata, 421.

manfis, 420.

palmaris, 421.

pelvica, 438.

perinealis profunda, 452.

superficialis, ib.

plantaris profunda, 429.

superficialis, 428.

. propria, 439.

pubica, 424.

spermatica, 434.

superficialis, 430.

transversalis, 439.

Fascia vesicalis, 438.

Fasciae, 418.

Fauces, 624.

Femoral arch, 442.
canal, ib.

ring, ;7).

Fenestra ovalis, 802.

rotunda, 803.

Fibrine, 22.

Fibrous membranes, 31

.

sheaths, 34.

tissue, 30.

Fibro-cartilage, 34.

Fimbria?, Fallopian, 853.

Fissure of Bichat, 701.

Sylvius, 687.

Fcetal circulation, 80.

Follicles, 63.

Foramen centrale oculi, 794.
ccecum, 620.

commune anterius, 697.
of Monro, ib.

of Winslow, 635.
saphenum, 424.

Foramina Thebesii, 660.

Fornix, 800.

Fossa innominata, 799.

navicularis auris, ib.

urethra, 035.

vaginae, 846.

ovalis, 659.

Fourchette, 846.

Fraenulum pudendi, 846.

Fraenum epiglottidis, 620.

labii inferioris, ib.

superioris, ib.

lingua?, ib.

praeputii, 832.

Frontal sinus, 116.

Ganglia, 761.

cardiac, 773.

cervical, 767.

lumbar, 779.
sacral, ib.

semi-lunar, 776.

thoracic, 775.

Ganglion, azygos, 779.

Casserian, 721.
lenticular, 768.
Meckel's, 770.

naso- palatine, ib.

of Kibes, 765.

ophthalmic, 768.

spheno-palatine, 769.
Gall-bladder, 651.

Gelatine, 22.

Generation, female organs, 846.

male organs, 830.

Gland, epiglottic, 817.

lachrymal, 783.

parotid, 622.

pineal, 697.

pituitary, 690.
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Gland, prostate, 830.

thymus, 671.

thyroid, 818.

Glands, absorbent, 603.

arytenoid, 817.

— Lrunner's, 63.

Cowper's, 836.
1 mammary, 853.

Meibomian, 782.

Peyer's, 63.

— salivary, 622.
-— sublingual, 624.

submaxillary, 623.

Glandulae Pacchioni, 676.

Tysoni, 834.

Glans clitoridis, 847.

penis, 834.

Gliding motion, 218.

Glisson's capsule, 649.

Globus major epididymis, 843.

minor epididymis, ib.

Glottis, 816.

Gomphosis, 216.

Gubernaculum testis, 837.

Hair, 57.

Harmonia, 216.

Heart, 657.

Helix, 798.

Hepatic ducts, 649.

Hernia, crural or femoral, 448.
inguinal, direct, 435.

oblique, ib.

Hilus lienis, 653.

Hippocampus major, 695.

minor, 694.
Hyaloid membrane, 797.
Hymen, 846.

Ilio-colic valve, 642.

Ilium, 640.

Incus, 805.

Infundibula, 822.

Infundibulum, 690.

Inguinal, see Hernia.

Inter-articular cartilage, jaw, 228.

wrist, 237.

Intestinal canal, 638.

Intestinum crassum, ib.

tenue, ib.

Iris, 794.

Iter ad infundibulum, 697.

a tertio ad quartum ventriculum, ib.

Jacob's membrane, 793.

Jejunum, 640.

Joint, ankle, 253.

elbow, 234.

hip, 245.
• — lower jaw, 227.

knee, 247.

shoulder, 232-
Joint, wrist, 237.

Kidneys, 820.

Labia pudendi, externa, 846.
' interna, ib.

Labyrinth, 806.

Lachrymal ducts, 783.

gland, ib.

sac, ib.

Lacteals, 603.

Lactiferous ducts, 854.

Lacunas, 836.

Lamina spiralis, 808.

Larynx, 812.

Lenticular ganglion, 768.

Ligaments, 34, 222.

of the liver, 645.

Ligam. alare, 251.

annulare anterius carpi, 241.

posterius carpi, 239.

anterius tali, 426.
. internum tali, 427.

antenora digitorum, 241.

anterius carpi, 237.
cubiti, 235.

-— arcuatum proprium, 359.

astragalo-scaphoideum, 255.

atlantis transversum, 225.

atlo-axoideum anterius, ib.

posterius, ib.

calcaneo-astragaloideum, ante

rius, 256.

posterius, ib.

cuboideum inferius, ib.

superius, ib.— scaphoideum externum
255.

inferius, ib.

capsulare femoris, 245.— genu, 251.

humeri, 232.
pollicis, 240.

carpi dorsalia, 239.

palmaria, ib.

commune anterius, 222.
posterius, ib.

conoideum, 232.

coracoideum, ib.

coraco-acromiale, ib.

claviculare, 231.
humerale, 333.

costo-claviculare, 231.

sternalia anteriora, 229.

posteriora, ib.

transversum anterius, ib.

medium, ib.

posterius, ib.

vertebrale, 228.

— xyphoideum, 230.
cotyloideum, 246.
cruciata, 248.

cruciforme, 225.

deltoides, 253.

dorsalia carpi, 239.
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Ligam. dorsalia tarsi, 257.
fibulae anterius, 253.

— medium, ib.

posterius, ib.

1— glenoideum, 233.

hepatis, 645.

ilio-femorale, 246.

lumbale, 242.

inter-articularia costaium, 228.
inter-claviculare, 231.

inter -osseum, astragalo-calcane-

oides, 254.

peroneo-tibiale, 252.

inferius,

248.

inter-osseum, radio-ulnare, 237.

inter-spinalia, 224.

inter-transversalia, ib.

inter- vertebi alia, 223.
larvngis, 815.

laterale carpi externum, 238.

internum, ib.

cubiti externum, 234.— internum, ib.

genu externum breve,

longum, ib.

internum, ib.

maxillae externum, 227.

internum ib.

tali externum, 253.

internum, ib.

241.

lateralia phalangium mantis,

pedis, 258.

longum plantaa, 257.

metacarpi dorsalia, 239.

palmaria, ib.

metatarsi dorsalia, 257.

plantaria, ib.

nuioosum, 250.
• obturatorium, 245.

occipito-atloideum anterius,226.
posterius, ib.

axoideum, 227.

orbiculare, 235.

palmaria carpi, 239.

patellae, 247.

peroneo-tibiale superius et an-

terius, 251.

posterius, ib.

inferius et anterius,

252.

phalangium pedis, 258.

plantare longum, 256.

posterius carpi, 238.

cubiti, 235.

posterius, ib.

— posticum Winslowii, 248.

— processuum obliquorum, 223.

— pubicum anterius, 244.

posterius, 245.

rhomboideum, 231.

Ligam. rotundum, 236.

sacio-coccygeura anterius, 242.

posterius, ib.

- sacro-iliacum anterius, 244.
obliquum, ib.

posterius, ib.

- cro-ischiadicum anterius, 243.
posterius, ib.

- sacro-vertebrale, 242.

-scapulo-claviculare inferius, 231
superius ib.

stellatum, 228.

sterno-claviculare anterius, 230.

posterius, ib.

stvlo-maxillare, 227.

sub-flava, 224.

sub-pubicum, 245.
• supra-spinosum, 224.
suspensorium penis, 832.
tarsea dorsalia, 253.

plantaria, ib.

229.

teres, 246.

tibio-tarsale, 253.

transversa costaium externa,

interna, ib.

metacarpi, 240.

metatarsi, 258.
transversum acetabuli, 246.

genu, 249.

scapulae, 232.

tali, 252.

trapezoideum, 232.

triangulare, 245.

vaginalia, 241.

Ligature of the brachial artery, 509.
carotid, 486.

external iliac, 543.
femoral, 545.

posterior tibial, 557.
subclavian, 501.

Limbus luteus, 793.

Linea alba, 356.

I.ineae transversa:, ib.

semi-lunares, ib.

Lips, 620.

Liquor C'otunni, 807.

Morgagni, 796.

prostaticus, 831.

Lithotomy, 456.

Liver, 645.

Lobuli testis, 842.

Lobulus auris, 799.

caudatus, 647.

quadratus, ib.

Spigelii, ib.

Locus niger, 692.

perforatus, 691.

Luette vesicate, 826.

Lungs, 665.

Lymphatics, 83, 606.

Lymphatic vessels, see Absorbents, 603.
Lyra, 694.
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Malleus, 804.

Mamma;, 853.

Marrow of bone, 29.

Matrix, 848.

Meatus auditorius externus, 800.

. internus, 808.

urinarius, female, 829.

male, 835.

Meckel's ganglion, 769.

Mediastinum anterius, 667.

posterius, ib.

testis, 842.

Medulla, 29.

oblongata, 684.

Meibomian glands, 782.

Membrana dentata, 681.

pupillaris, 794.

tympani, 801.

Membrane, choroid, 790.

fibrous, 31.

hyaloid, 797.

Jacob's, 793.

mucous, 59.

serous, 49.

synovial, 53.

Membranous part of the urethra,

835.

Mesentery, 631.

Meso-cola, 631. 634.

rectum, 631.

Mitral valve, 662.

Modiolus, 808.

Mons Veneris, 846.

Mouth, 620.

Mucous membrane, 59.

Mucus, 22.

Muscles, 10. 259.

tables of, 412.

Muse, abductor digiti minimi, 344.

pedis, 407.

indicis, 345.

oculi, 278.

pollicis, 342.

pedis, 406.

accelerator urinae, 364.

accessorius, 311.

adductor brevis, 387.

digiti minimi, 345.

longus, 386.

magnus, 387.

oculi, 278.

pollicis, 343.

pedis, 409.

anconeus, 338.

anti-tragicus, 800.

arytaenoideus, 300.

arytamo-epiglottideus, ib.

attollens aurem, 276.

oculum, 278.

attrahens aurem, 277.

azygos uvula;, 298.

biceps femoris, 390.

flexor cubiti, 327.

biventer cervicis, 314.

Muse, brachials anticus, 328.

buccinator, 270.

cervicalis ascendens, 312.

circumflexus palati, 297.

coccygeus, 369.

complexus, 313.

compressor narium, 266.

urethras, 365.

venae dorsalis penis, 365 .

constrictor inferior, 294.

isthmi faucium, 297.

medius, 294.
1— superior, 295.

. vagina;, 367.

contractor meatus auris, 800.

coraco-brachialis, 327.

corrugator supercilii, 265.

cremaster, 351.
.— crico - arytaenoideus lateralis,

299._ posticus, ib.

— thyroideus, 289.

cruraeus, 384.

deltoides, 323.

depressor labii inferioris, 267.

labii superioris alaeque

nasi, 367.
. oculi, 278.

— detrusor urinae, 827.

diaphragma, 358.

digastricus, 284.

erector clitoridis, 367.

penis, 364.

spinae, 310.

extensor carpi radialis brevior,

337.
longior, 336.

ulnaris, 339.

digiti minimi, ib.

digitorum brevis, 395.

communis, 338.
— longus, 394.

indicis, 341.

ossis metacarpi pollicis,

340.

primi internodii pollicis,

ib.

— pollicis proprius, 393.——- secundi internodii pol-

licis, 340.
— flexor accessorius, 408.

brevis digiti minimi, 345.

pedis, 410.

carpi radialis, 332.

ulnaris, ib.

digitorum brevis, 407.— •——— profundus, 334.

sublimis, 333.
—longus digitorum pedis,402.

pollicis pedis, 403.
pollicis brevis, 343.

pedis, 409.

longus, 334.

gastrocnemius, 398.
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Muse, gemellus inferior, 376.

superior, ib.

genio-hyo-glossus, 287.

hyoideus, ib.— gluteus maximus, 372.

medius, 374.
> minimus, ib.

gracilis, 385.

helicis major, 800.

minor, ib.

hyo-glossus, 287.

iliacus, 371.

indicator, 341.

infra-spinatus, 324.

inter-costales externi, 357.

intevni, ib.

inter-ossei manus dorsales, 345.

palmares, 346.

pedis dorsales, 410.

plantares, 411.

inter-spinales, 315.

inter-transversales, 316.

latissimus dorsi, 303.

laxator tympani major, 806.

minor, ib.

levator anguli oris, 268.

scapula;, 307.

ani, 368.

labii inferioris, 269.
superioris, 267.

ala;que nasi, ib.

palati, 297.

palpebral, 265.

levatores costarum, 358.

lingualis, 288.
lonoissimus dorsi, 312.

— longus colli, 292.

lumbricales manus, 345.

pedis, 408.

mallei externus, 806.

internus, ib.

massetericus, 272.
— multifidus spina;, 316.

mylo-Uyoideus, 286.

obliquus abdominis externus,

349.
internus, 350.

auris. 800.

capitis inferior, 315.

superior, ib.

oculi inferior, 278.

superior, ib.

obturator externus, 378.

internus, 377.

occipito-frontalis, 261.

omo-hyoideus, 289.

opponens digiti minimi, 345.

— pollicis, 343.

orbicularis oris, 270.

palpebrarum, 263.

palato-glossus, 298.

pliaryngeus, ib.

palmaris brevis, 344.

lonccus, 332.

3

Muse, pectineus, 386.
— pectoralis major, 320.

minor, 321.

peroneus brevis, 397.

longus, 396.

tertius, 395.
plantaris, 399.
platisma myoides, 282.

popliteus, 401.

pronator qundratus, 335.

radii teres, 331.

psoas magnus, 369.

parvus, 370.

pterygoideus externus, 275.

internus, 274,

pyramidalis abdominis, 352.

' nasi, 266.— pyriformis, 375.

quadratus femoris, 377.
' lumborum, 355.

rectus abdominis, 354.

capitis anticus major, 291.

minor, 292.

posticus major, 315.

minor, ib.

femoris, 382.

lateralis, 292.

oculi externus, 278.

inferior, ib.

internus, ib.

superior, ib.

retrahens aurem, 276.

rhomboideus major, 306.

minor, ib.

sacro-lumbalis, 311.

sartorius, 381.

scalenus anticus, 290.

medius, 291.

posticus, ib.

semi-spinalis colli, 314.

dorsi, ib.

semi-membranosus, 391.

semi-tendinosus, ib.

serratus magnus, 321.

posticus inferior, 308.

superior, ib.

soleus, 398.

sphincter ani externus, 367.

internus, ib.

vesicae, 827.
— spinalis dorsi, 313.

splenius capitis, 309.

colli, 309.

stapedius, 806.

sterno-cleido-mastoideus, 283.

hyoideus, 288.

thyroideus, 289.

stylo-glossus, 285.

hyoideus, ib.

pliaryngeus, ib.

subclavius, 321.

subscapulars, 326.
——— supinator radii brevis, 341

.

— longus, 336.
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Muse, supra-spinales, 316.

supra-spinatus, 324.

. temporalis, 273.

tensor palati, 297.

. tarsi, 265.

tympani, 806.

vaginae femoris, 380.

teres major, 325.

minor, 324.

thyro-arytamoideus, 299.

epiglottideus, ib.

hyoideus, 289.

tibialis anticus, 393.

posticus, 403.

trachelo-mastoideus, 313.

tragicus, 800.

transversalis abdominis, 352.

colli, 312.

transversus auricula;, 800.

pedis, 410.

perinaei, 365.

alter, ib.

trapezius, 302.

triangularis oris, 268.

sterni, 358.

triceps extensor cruris, 382.

cubiti, 329.

vastus externus, 383.

interims, ib.

zygomaticus major, 268.

minor, ib.

Myology, 97.

Nails, 58.

Nasal duct, 784.

fossae, 151.

Nerves, 11, 704.

arrangement of, 674.

Nerv. abducentes, 711.

accessorius, 719.

acromiales, 730.

auditorius, 708.

auricularis anterior, 726.

magnus, 729.

posterior, 713.

axillaris, 735.

bronchialis, 718.

buccinatorius, 725.
• cardiaci, 717.

cardiacus inferior, 774.

magnus, ib,

medius, ib.

superior, ib.

Nerv. cutaneus interims brachialis, 733.

longus posterior, 756.

, 1 posterior femoris, 754.

radialis, 739.

decimus cerebri, 727.

dentalis anterior, 724.

. inferior, 726.

posterior, 724.

descendens noni, 712.

diapbragmaticus, 720.

digastricus, 713.

digitales mediani, 738.

plantaris, 757.

radialis, 739.

tibialis, 758.

ulnaris, 737.

dorsales, 741.

dorsalis penis, 753.

dorsi lumbalis, 7 43.

- ethmoidales, 723.

facialis, 712.

- femoralis, 747.

• frontalis, 722.

genito-cruralis, 746.
- glutaei inferiores, 753.

glosso-pharyngeus, 715.

- glutaeus superior, 750.
- gustatorius, 725.
- hajmorrhoidales inferiores, 753.

superiores, 752.

hepatici, 777.

hypo-glossus, 711.

ilio-scrotalis, 745.

infra-maxillaris, 724.

troclilearis, 710.

inguino-cutaneus, 746.

intercostales, 741.

intercosto-humerales, il>.

inter-osseus anticus, 739.

posticus, 741.

ischiadicus major, 755.
minor, 753.

lachrymalis, 722.

laryngealis inferior, 717.
— superior, ib.

- lingualis, 711.
- lumbales, 744.
- lumbo-sacralis, 750.
- malares, 714.
- massetericus, 725.
- maxillaris inferior, 724.

suDerior, 723.

cervicales, 727.

cervico-faciales, 714.

ciliares, 768.

circumflexus brachii, 731.

claviculares, 730.

communicans tibiae, 756.

peronei, 760.

chorda tympani, 771.

coronarii cordis, 773.

cutaneus externus brachialis, 734.

externus lumbalis, 744.

medianus, 737.

mentalis, 727.

mesenterica, 778.

molles, 766.

motores oculorum, 710.

musculo-cutaneus, 734.

lumbalis, 744.

spiralis, 739.

mylo-hyoideus, 726.

nasalis, 722.

obturatorius, 749.

occipitalis minor, 730.
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Nerv. oculo nasalis, 722.

cesophageales, 718.
olfactorius, 704.

ophthalmicus, 721.

opticus, 706.
orbitalis, 723.

—— palatums magnus, vel posterior,

769.

medius, 770.

minor, vel anterior, ib.

palmaris cutaneus, 739.

ulnaris profundus, 736.

superficial is, ib.

pancreatici, 777.

patheticus, 710.

perforans Casserii, 734.

perinajalis, 753.

peroneus, 758.

pharyngealis, 716.

phrenicus, 720, 730.

plantaris externus, 758.

interims, 757.

pneumo-gastricus, 715.

popliteus, 756.

portio dura, 712.

mollis, 708.

profundi cervicis, 730.

profundus radialis, 740.

pterygoideus, 725.

pudendus externus, 746.

inferior, 753.

internus, 752.

radialis, 739.

recurrens, 717.

renales, 778.

respiratorius externus, 733.

sacrales, 750.

saphenus externus, 757.

major, 748.

minor vel externus, 757.

spermatid, 778.
— spheno-palatini, 770.

spinales, 720.

splanchnicus major, 775.

minor, ib.

splenici, 778.

stylo-hyoideus, 713.

sub-occipitalis, 727.

sub-scapulares, 732.

superficialis colli, 729.

cordis, 774.

supra-orbitalis, 722.

scapularis, 7li2.

trochleares, 722.

sympathetica major, 760.

-medius, 715.
— minor, 712.

temporalis profundi, 724.

1 superficiales, 714.

temporo-faciales, ib.

thoracici anteriores, 733.

thoracicus posterior, ib.

tibialis anticus, 760.

posticus, 756.

trigeminus, 720.

Nerv. trochlears, 710.

ulnaris, 735.

uterini, 752.

vagina les, ib.

vagus, 715.

vidianus, 770.

Nervous system, 90, 674.

tissue, 90.

Neurology, 97.

Nipple, 854.

Notch—lunated, supra-scapular, 169.

Nodus encephali, 700.

Nose, 811.

Nymphae, 846.

(Esophagus, 624.

Omentum, great, 634.

lesser, 635.

splenic, 635, 636.

Omphalo-mesenteric vessels, 77.

Operation for hernia

:

femoral, 449.
. inguinal, direct, 445.

oblique, ib.

Optic commissure, 690, 706.

thalami, 696.

Orbiculare, os, 805.

Orbits, 150.

Organised bodies, growth of, 18.

Os. See Bone.

Osseous system, 37.

Ossicula auditus, 803.

Ossification, 46.

Osteology, 98.

Os tincae, 849.
— uteri externum, ib.

internum, ib.

Ostium abdominale, 853.

uterinum, ib.

Ovaria, 852.

Ovula Graafiana, ib.

Ovula of Naboth, 850.

Palpebrae, 780.

Pancreas, 654.

Papilla;, 822.

capitatae, 621.

conicae, ib.

filiformes, ib.

fungiformes, ib.

lenticulares, 620.

Parotid gland, 622.

Pelvis, conformation of, 197.

Penis, 831.

Pericardium, 656.

Perichondrium, 33.

Perinaeum, 361.

Periosteum, 32.

Peritonaeum, 629.

Pes accessorius, 695.

— anserinus, 713.

— hippocampi, 695.

Peyer's glands, 63

Pharynx, 624.

I'hytotomy, 2.
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Pia mater, G76.

Pigmcntum nigrum, 792.

Pineal gland, 697.

Pinna, 798.

Pituitary gland, 690.

Pleura costalis, 667.

pulmonalis, ib.

Plexus, aortic, 778.

brachial, 732.

cardiac, 773.

carotic, 766.

cervical, 728.

. choroides, 677.

. minor, 699.

cceliac, 777.

. coronary anterior, 773.

posterior, ib.

of the stomach, 777.

hepatic, ib.

hypogastric, 799.

. lumbar, 744.

mesenteric inferior, 778.

superior, ib.

oesophagean, 718.

parotid, 713.

pharyngeal, 717.

phrenic, 777.

pulmonary anterior, 718.

posterior, ib-

renal, 778.

sacral, 752.

solar, 776.

spermatic, 778.

splenic, ib.

submaxillary, 771.

tonsillaris, 7 15.

vertebral, 771.

Plica semi-lunaris oculi, 783.

Plicae, 60.

Pomum Adami, 812.

Pons Varolii, 700.

Porus opticus, 789.

Prepuce, 832.

Processus cochleariformis, 803.

e cerebello ad testes, 699.

vermiformis inferior, 698.

superior, ib.

Promontory, 802.

Prostate gland, 830.

Prostatic part of the urethra, 835.

Protuherantia annularis, 700.

Pudendum, 846.

Pulse, 74.

Puncta lachrymalia, 784.

Pupil, 794.

Pylorus, 637.

Pyramid, 803.

Raph6 corporis callosi, 692.

perinaei, 362.

Pveceptaculum chyli, 605.

Recto vesical aponeurosis, 452.

Rectum, 643.

Rete mucosum, 55.

testis, 843.

Retina, 792.

Rima glottidis, 816.

Ring, femoral, 442.

Rotation, 219.

Rugae, 60.

Sacculus vestibuli, 809.

Salivary glands, 622.

Scala tympani, 808.

vestibuli, ib.

Schindylesis, 216.

Sclerotic coat, 788.

Scrotum, 838.

Semicircular canals, 807.

Semilunar cartilages, 249.

valves, 662.

Septum auricularum, 659.

lucidum, 693.

pectiniforme, 832.

scroti, 838.

ventriculorum, 661.

Serous membranes, 49.

Sigmoid valves, 660.

Sinus basilaris, 594.

cavernosus, 593.

circularis, ib.

—— frontalis, 152.

lactiferi, 854.
. laterales, 593.

longitudinalis inferior, 592.

superior, ib.

maxillaris, 152.

occipitalis anterior, 594.

posterior, 593.

petrosus inferior, 594.

superior, ib.

pocularis, 835.

prostaticus, ib.

rectus, 593.

sphaenoidalis, 152.

Skeleton, 37.

Skin, 54.

Skull, conformation of, 143.

Soft palate, 621.

Sphseno-palatine ganglion, 769.

Sphincter vesicae, 827.

Spinal cord, 681.

veins, preparation of, 588.

Splanchnology, 97.

Spleen, 652.

Spongy part of the urethra, 835.

Stapes, 805.

Steno's duct, 623.

Stomach, 635.

Sublingual gland, 624.

Submaxillary gland, 623.

Substantia perforata antica, 690.

Sulcus longitudinalis hepatis, 646.

transversus, ib.

umbilicalis, ib.

Supercilia, 780.

Supra-renal capsules, 823.

Suspensory ligament, 832.

Suture, 216.

Sympathetic newes, 760.
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Synarthrosis, 215.
Syndesmology, 97.
Synovial membrane, 53.

Tenia semicircularis, 696.
Tapetum, 792.
Tarsal cartilages, 781.
Teeth, 160.

(dent.) bicuspidati, 161.

cuspidati, 160.

ineisores, ib.

molares, 161.

Tendo Achilla, 399.
Tendon, 33.

Tentorium cercbelli, 676.
Testicles, 836.
Thalami nervorum opiicorum, 696.
Thorax, 655.
Thymus gland, 671.

Thyro-hyoid membrane, 815.
Thyroid cartilage, 813.
— gland, 818.
Tissue, adipose, 28.

cellular, 24.

—mucous, 58.
muscular, 86.

nervous, 90.

-osseous, 37.

tegumentary, 54.

vascular, 64.

Tongue, 620.

Tonsils, 622.
Torcular Herophili, 592.
Trachea, 667.

Tractus respiratorius, 684.
Tragus, 799.

Tricuspid valve, 660.
Trigone vesical, 826.

Tuber cinercum, 690.

Tubercula quadrigemina, 700.
Tuberculum Loweri, 659.
Tubuli lactiferi, 854.

seminiferi, 842.

uriniferi, 822.

Tunica albuginea oculi, 788.

testis, 841.

erythroides, 839.

nervea, 792.

Ruyschiana, ib.

vaginalis, 840.

vasculosa testis, 842.

Tyson's glands, 834.

Unorganised bodies, increase of, 18.

Urachus, 829.

Ureters, 824.

Urethra, female, 829.

i male, ib.

Urinary organs, 820.

Uterus, 843.

Uvea, 794.

Uvula palati, 621.

vesica;, 794.

Vagina, 843.

Valve, Eustachian, 659.

ilio-colic, 649.

of Vieussens, 699.
mitral, 662.
of the rectum, 644.
semi-lunar, 660.
sigmoid, ib.

tricuspid, ib.

Valvula Bauhini, 642.
Valvula: conniventes, 61, 639.
Varieties in the abdominal arteiics, 526.

aorta, 469.

brachial, 507.

carotid, 485.

femoral, 553.

subclavian, 500.
Vasa chylifera, 603.

efterentia, 84.

inferentia, ib.

lactea, 603.

lactifera, 854.

lymphatica, 677.

recta, 843.

vasorum, 70.

Vas deferens, 843
Vascula serpentina, 842.

Vascular system, 64.

Vegetables, 17.

Veins, 11, 82, 571.

Velum interpositum, 678.

pendulum palati, 621.

Yen. angularis, 573.

articularis maxilla;, 575.
auriculares anteriores, ib.

auricularis posterior, ib.

axillaris, 581.

azygos, 585.

minor, 586.

basilica, 579.

basis vertebrae, 588.

brachio-cephalica, 583.
bronchiales, 586.

buccalis, 573.

capsulares, 599.

carotis communis, 577.

externa, 576.

interna, ib.

cava inferior, 598.

superior, 584.

cerebelli, 591.

cerebri, 590.

cephalica, 579.

comites brachialis, 581.

inter-ossea:, 580.

radialis, ib.

ulnaris, 579.

cordis maxima, 602.

media, 602.

minima?, 603.

parvas, ib.

coronaria ventriculi, 601.

corporis striati, 591.

cutanea; cervicis, 576.

dentalis inferior, 575.

dorsi spinales, 587.
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Ven. duodenalis, 600.

emulgentes, 599.

epigastrica superficialis, 596.

facialis, 572.

femoralis, 597.

frontalis, 572.

Galeni, 591.

gastricae, 600.

hepatica?, 602.

iliaca externa, 597.

interna, ib.

iliaca? communes, 598.

innominatae, 583.

intercostales, 585.

anteriores, 584.

intercostalis superior, 583.

jugularis externa, 575.

interna, 576.
• laryngea, 577
lingualis, ib.

lumbales, 599.
• mammariae interna;, 584
- maxillaris interna, 575.

mediana, 579.

basilica, ib.

cephalica, ib

medulli-spinales, 588.

mesenterica inferior, 600.

superior, 601.
• nasalis, 573.

• occipitalis, 577.
- ophthalmica, 594.
• ossium cranii, 595.
- palatina, 574.
• palpebralis inferior, 573.
- pancreaticae, 600.
- parotides, 575.
- pharyngea, 577.
- phrenicae, 600.
- poplitea, 596.
- porta?, 600, 601.
- posterior scapulas, 576.
- pudenda^ externa?, 596.
- pulmonale, 670.

Ven. radialis cutanea, 578.

— ranina, 573.

renalis, 599.

sacra media, 599.

salvatella?, 578.

saphena major, vel interna, 595.

minor, i<. externa, 596.

spermatica?, 599.

splenica, 600.
subclavian, 582.

submentals, 574.
• supra-orbitalis, 572.

supra-scapularis, 576.

temporalis, 574.

thyroidea superior, 577.
. tbyroideae inferiores, 578.

trachelo-subcutanea, 575.

transversalis faciei, ib.

ulnaris cutanea anterior, 578.

posterior, ib.

vertebralis, 582.

Ventrichsof the brain, 701.

fifth, 694.

fourth, 699.

lateral, 693.

third, 697.

of the heart, 660, 661.

larynx, 817.

Vermiform processes, 698.

Vertebral column, 100.

Verumontanum, 835.

Vesica urinaria, 824.

Vesiculae seminales, 844.

Vestibule, 806.

\ cstibulum vaginae, 848.

Villi, 62.

Viscera, 619.

Vitreous humour, 797.

Vulva, 846.

Wharton's duct, 623.

Zonula corona? ciliaris, 798.
Zootomy, 2.

THE END.
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