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PREFACE.

THE Preface to this little volume may be written in a few
werds. It first saw the light in the spring of 1840, and now,
in the autumn of 1844, has reached its Third Edition, ' In this
short period, less than five years, five thousand copies have
been distributed among the Members of the Profession, many
alsc taking their place in the libraries of Gentlemen, who,
alttough not of the Profession, justly consider that some ge-
neral knowledge of the structure of the body is an essential
patt of a liberal cducation. In the same period, a second
edition of the work has appeared in America ; and a transla-
tion, from the pen of Dr. Hollstein, has been completed in
Berlin.

Thus the volume has quickly returned for review to the
hands of the Author ; and he trusts that an examination of the
second and present editions will prove that he has not neg-
lected this advantage. He has carefully corrected such over-
sights and omissions as may have occurred in the completion
of a work on so extensive a subject ; many parts which seemed
scantily treated, he has entirely re-written ; and he has endea-
voured to give as full a description of every point in Anatomy,
whether important or trivial, as is consistent with the limits
and objects of a Practical Manual.

Two features in the Anatomist’s Vade Mecum appear to the
Author to deserve notice :—the first relates to the labours of
his professional brethren ; the second to the illustrations con-
tained in the work. On the first of these heads the Author
begs to remark, that he considers it a duty, as well to them as
to his readers and himself, to quote all recent observations and
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discoveries in Anatomy which may have interest, and to give
as complete an abstract of such discoveries as the scheme of
the work will permit. By pursuing this plan, the Author
trusts to distinguish his volume as the Record of the Profes-
sion at large, and not as the text-book merely of & particular
school. And, in furtherance of his object, he has to request a
continuance of those communications from scientific investiga-
tors, which have hitherto so materially aided him.

The woodcut Illustrations which accompany the Anatomist’s
Vade Mecum have been increased with each edition. The
number which appeared with the first was one hundred and
fifty ; with the second, one hundred and sixty-seven ; and in
the present they fall little short of two hundred. Seversl of
the new figures are illustrative of General Anatomy, and, to
insure their absolute correctness, have been drawn from the
microscope by the Author himself, with the aid of the camera
lucida.  Figures 2, 3, and 4, showing the changes which
occur during the development of bone ; figures 47, 48, and
49, the minute anatomy of cartilage ; and figure 80, the struc-
ture of the ultimate muscular fibril, are examples of such
drawings. The structure exhibited in the latter figure formed
the subject of a paper which was read before the Royal So-
ciety during the present year.

Upper Charlotte Street, Fitzroy Square,
November, 1844.
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THE

ANATOMIST’S VADE MECUM.

CHAPTER L

OSTEOLOGY.

THE bones are the organs of support to the animal frame ; they
give firmness and strength to the entire fabric, afford points of con-
nection to the numerous muscles, and bestow individual character
upon the body. In the limbs they are hollow cylinders, admirably
calculated by their conformation and structure to resist violence and
support weight. In the trunk and head, they are flattened and arched,
to protect cavities and provide an extensive surface for attachment.
In some situations they present projections of variable length, which
serve as levers ; and in others are grooved into smooth surfaces, which
act as pulleys for the passage of tendons. Moreover, besides supply-
ing strength and solidity, they are equally adapted, by their numerous
divisions and mutual apposition, to fulfil every movement which may
tend to the preservation of the creature, or be conducive to his
welfare.

According to the latest analysis by Berzelius, bone is composed of
about one-third of animal substance, which is almost completely redu-
cible to gelatine by boiling, and of two-thirds of earthy and alkaline
salts, The special constituents are present in the following propor-
tions :—

Cartilage 58 rd i Koo « . 3217 parts.

Blood-vessels . o . ; ¢ 113
Phosphate of lime . 2 ¥ . 5104
Carbonate of lime . » § L 11-30
Fluate of lime . S : s % 2

Phosphate of magnesia v i 1-16

Soda, Chloride of sodium . ¥ S 1-20

100-00



2 STRUCTURE OF BONE.

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

The Long bones are found principally in the limbs, and consist of a
shaft and two extremities. The shaft is cylindrical or prismoid in
form, dense and hard in texture, and hollowed in the interior into a
medullary canal. The extremities are broad and expanded, to articu-
late with adjoining bones ; and cellular or cancellous in internal struc-
ture. Upon the exterior of the bone are processes and rough surfaces
for the attachment of muscles, and foramina for the transmission of
vessels and nerves. The character of long bones is, therefore, their
general type of structure and their divisibility into a central portion
and extremities, and not so much their length ; for there are some
long bones, as the second phalanges of the toes, which are less than
a quarter of an inch in length, and almost equal, and in some instances
exceed, in breadth their longitudinal axis. The long bones are, the
clavicle, humerus, radius and ulna, femur, tibia and fibula, metacarpal
bones, metatarsal, phalanges and ribs. !

Flat bones are composed of two layers of dense bone with an inter-
mediate cellular structure, and are divisible into surfaces, borders,
angles, and processes. They are adapted to enclose cavities ; have
processes upon their surface for the attachment of muscles ; and are
perforated by foramina, for the passage of nutrient vessels'to their
cells, and for the transmission of vessels and nerves. They articulate
with long bones by means of smooth surfaces plated with cartilage, and
with each other either by fibrous tissue, as at the symphysis pubis ;
or by suture, as in the bones of the skull. The two condensed layers
of the bones of the skull are named, tables ; and the intermediate
cellular structare, diplge. The flat bones are the occipital, parietal,
frontal, nasal, lachrymal, vomer, sternum, scapule, and ossa inno-
minata.

The Irregular bones include all that remain after the long and the
flat bones have been selected. They are essentially irregular in their
form, in some parts flat, in others short and thick. In preceding edi-
tions of this work the short and thick bones were made a separate
class under the name of skort bones. This subdivision has been found
to be disadvantageous, besides being arbitrary, and is, therefore, now
omitted.  Irregular bones are constructed on the same general princi-
ples with other bones ; they have an exterior dense, and an interior
more or less cellular. The bones of this class are, the temporal, sphe-
noid, ethmoid, superior maxillary, inferior maxillary, palate, inferior
turbinated, hyoid, vertehrz, sacrum, coccyx, carpal and tarsal bones,
and sesamoid bones, including the patellz.

Structure of Bone.—Bone is a dense, compact, and homogeneous sub-
stance (basis substance) filled with minute cells, (corpuscles of Purk-
inje) which are scattered numerously through its structure. The basis
substance of bone is subfibrous and obscurely lamellated, the lamelle
being concentric in long and parallel in flat bones ; it is traversed in
all directions, but especially in the longitudinal axis, by branching and
inosculating canals (Haversian canals) which give passage to vessels
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Fig. 1.*

and nerves, and in certain situations the lamellee separate from each
other, and leave between them areolar spaces (cancelli) of various
magnitude. The lamelle have an average diameter of #7475 of an
inch, and besides constituting the general structure of the basis sub-
stance, are collected concentrically around the Haversian canals, and
form boundaries to those canals of about 715 of an inch in thickness.
The number of lamella surrounding each Haversian canal, is commonly
ten or fifteen, and the diameters of the canals have a medium average
of g3 of an inch. The cancelli of bone like its compact substance
have walls which are composed of lamellee, and such is the similarity
in structure of the parts of a bone, that the entire bone may be com-
pared to an Haversian canal of which the medullary cavity is the mag-
nified channel ; and the Haversian canals may be likened to elongated
and ramified cancelli. The Haversian canals are smallest near the

* Minute structure of bone, drawn with the miscroscope from nature, by
Bagg. Magnified 300 diameters. 1. One of the Haversian canals surrounded
by its tric lamell The corpuscles are seen between the lamellee ; but
the calcigerous tubuli are omitted. 2. An Haversian canal with its concentric
lamellee, Purkinjean coTuscles, and tubuli. 3. The area of one of the canals.
4, 4. Direction of the lamellee of the great medullary canal. Between the
lamellee at the upper part of the figure, several very long corpuscles with
their tubuli are seen. In the lower part of the figure, the outlines of three
other canals are given, in order to show their form and mode of arrangement in

the entire bone.




4 DEVELOPMENT OF BONE.

surface of a bone, and largest near its centre, where they gradually
merge into cancelli ; by the frequent communications of their branches
they form a coarse network in the basis substance. ;P

The cells of bone, or corpuscles of Purkinje, are thickly disseminated
through the basis substance ; they are irregular in size and form, give
off numerous minute branching tubuli which radiate from all parts of
their circumference, and in the dried state of the bone contain merely
the remains of membranous cells and some calcareous salts.® In the
living bone the cells and their tubuli are probably filled with a nutri-
tive fluid holding calcareous salts in solution. The form of the cells is
oval or round and more or less flattened, their long diameter corre-
sponds with the long axis of the bone, and their tubuli cross the direc-
tion of the lamellze and constitute a very delicate network in the basis
substance by communicating with each other, and with the tubuli of
neighbouring cells. The tubuli of the cells nearest the Haversian
canals terminate upon the internal surface of those cavities. The size
of the cells varies in extreme measurement from zg55 to 537 of an
inch in their long diameter, an ordinary average being ok the
breadth of the oval cells is about one half or one third their length, and
their thickness one half their breadth. They are situated between the
lamell, to which circumstance they owe their compressed form.

In the fresh state, bones are invested by a dense fibrous membrane,
the periostewm, which covers every part of their surface with the ex-
ception of the articular extremities, the latter being coated by a thin
layer of cartilage. The periosteum of the bones of the skull is termed
pericranium ; and the analogous membrane of external cartilages, pers-
chondrium. Lining the interior of the medullary canal of long bones,
the Haversian canals, the cells of the cancelli, and the cells of short, flat,
and irregular bones, is the medullary membrane, which acts as an in-
ternal periosteum. It is through the medium of the vessels ramifying
in these membranes that the changes required by nutrition occur in
bones, and the secretion of medulla into their interior is effected.
The medullary canal, Haversian canals and cells of long bones, and
the cells of other bones, are filled with a yellowish oily substance, the
medulla, which is contained in a loose areolar tissue formed by the
medullary membrane.

Development of Bone.—~To explain the development of bone it is ne-
cessary to inform the student that all organised bodies, whether belong-
ing to the vegetable or the animal kingdom, are developed primordially
from minute vesicles. These vesicles, or, as they are commonly
termed, cells, are composed of a thin membrane containing a fluid or
granular matter, and a small rounded mass, the nucleus, around which
the cell was originally formed. Moreover, the nucleus generally con-
tains one or more small round granules, the zucleolus or nucleoli. From
cells having this structure all the tissues of the body are elaborated ;

. * Miiller and Henle conceived that the bone cells and tubuli were the prin-
chlal seat of the calcareous matter. Hence they have been named calcigerous
cells and tubuli.
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the ovum itself originally presented this simple form, and the embryo
at an early period is wholly composed of such nucleated cells. In their
relation to each other, cells may be isolated and independent, as is
exemplified in the corpuscles of the blood, chyle and lymph ; secondly,
they may cohere by their surfaces and borders, as in the epidermis
and epithelium ; thirdly, they may be connected by an intermediate
substance which is then termed infercellular, as in cartilage and bone ;
and fourthly, they may unite with each other in rows, and upon the
removal by liquefaction of the adherent surfaces be converted into
hollow tubuli. In the latter mode capillary vessels are formed, as
also are the tubuli of nerve and muscular fibre. One of the properties
of cells may also be adverted to in this place; it is that of reproducing
similar cells in their interior. In this case the nucleoli become the
nuclei of the secondary cells, and as the latter increase in size, the
membrane of the primary or parent cell is lost.

Bone, in its earliest state, is composed of an assemblage of these
minute cells, which are soft and transparent, and are disposed within
the embryo in the site of the future skeleton. From the resemblance
which the soft tissue bears to jelly, this has been termed the gelatinous
stage of osteo-genesis, As development advances, the cells, heretofore
loosely collected together, become separated by the interposition of a
transparent intercellular substance, which is at first fluid, but gradually
becomes hard and condensed. The cartilaginous stage of osteogenesis
is now established, and cartilage is shown to consist of a transparent
matrix, having minute cells disseminated at pretty equal distances and
without order through its structure. Coincident with the formation of
cartilage is the development of vascular canals in its substance, the
canals being formed by the union of the cells in rows, and the subse-
quent liquefaction of the adhering surfaces. The change which next
ensues is the concentration of the vascular canals towards some one
point; for example, the centre of the shaft in a long, or the mid-point
of a flat bone, and here the punctum ossificationis or centre of ossifica-
tion is established. What determines the vascular concentration now
alluded to, is a question not easily solved, but that it takes place is
certain, and the vascular punctum is the most easily demonstrable of
all the phenomena of ossification.

During the formation of the punctum ossificationis, changes begin to
be apparent in the cartilage cells. Originally they are simple nucleated
cells (3555 10 oo of an inch in diameter), having a rounded form.
As growth proceeds, they become elongated in their figure, and it is
then perceived that each cell contains two and often three nucleoli
around which smaller cells are in progress of formation.. If we ex-
amine them nearer to the punctum ossificationis we find that the young
or secondary cells have each attained the size of the parent cell (z5%5
of an inch), the membrane of the parent cell has disappeared, and the
young cells are separated to a short distance by freshly effused inter-
cellular substance. Nearer still to the punctum ossificationis a more
remarkable change has ensued, the energy of cellule reproduction has
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Fig. 2.*
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which rapidly destroy the parent membrane and attain a greater size
(—5-0—5 of an inch) than the parent cell, each cell being, as in the pre-
vious case, separated to a slight extent from its neighbour by inter-

* Figures illustrative of the development of bone; they are magnified 155
times, and drawn with the camera lucuP A A pomon of cartilage, the farthest
removed from the seat of ifi ing simple nucleated cells, having
an ordinary size of ’nnm‘ of an inch, long diameter. B. The same cartilage
nearer to the seat of ossification ; each’ simple cell has produced two, which are
a little larger than the cells in figure A.

+ The same cartilage, still nearer the seat of ossification ; each single cell of
B has given birth to four, five, or six cells, which form clusters These clusters
become larger towards the right of the figure, and their cells more numerous

and larger, T35 of an inch, long diameter.

T ST Sp—
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cellular substance. By one other repetition of the same process, each
cell producing four or five, or six young cells, a cluster is formed, con-
taining from thirty to fifty cells. These clusters lie in immediate
relation with the punctum ossificationis ; they are oval in figure (about
4o in length by <3; in breadth), and placed in the direction of the
longitudinal axis of the bone. The cells composing the cluster lie
transversely with regard to its axis. In the first instance they are
closely compressed, but by degrees are parted by a thin layer of inter-
cellular substance, and each cluster is separated from neighbouring

Fig.4.*

clusters by a broader layer (g5 of inch) of intercellular substance.
Such are the changes which occur in cartilage preparatory to the for-
mation of bone.

- Ossification is accomplished by the formation of very fine and deli-
cate fibres within the intercellular substance: this process commences at
the punctum ossificationis and extends from that point through every
part of the bone, in a longitudinal direction in long, and in a radiated
manner in flat bones. Starting from the punctum ossificationis, the
fibres embrace each cluster of cells, and then send branches between
the individual cells of each group. In this manner the network,
characteristic of bone, is formed, while the cells by their conjunction

* The same cartilage at the seat of ossification; the clusters of cells are
arranged in columns; the intercellular spaces between the columns being

5235 of an inch in breadth. To the right of the figure osseous fibres are
seen occupying the intercellular spaces, at first bounding the clusters laterally,
then splitting them longitudinally and encircling each separate cell. The
greater opacity of the right hand border is due to a threefold cause, the in-
crease of osseous fibres, the opacity of the contents of the cells, and the multi-
plication of oil globules. In the lower part of the figure some attempt has been
made to show the texture of the cells.
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constitute the permanent areole and Haversian canals. With a high
magnifying power, the delicate ossific fibres here alluded to are seen
themselves to be composed of minute cells having an elliptical form
and central nuclei. These cells attract into their interior the cal-
cerous salts of the blood, and their nuclei become developed, as I
believe, into the future corpuscles of Purkinje. It is possible also
that some of the cartilage cells become corpuscles of Purkinje in the
fully developed bone.

During the progress of the phenomena above described, the contents
of the cells undergo certain changes. At first, their contents are
transparent, then they become granular, and still later opaque, from
the presence of amorphous matter mingled with nuclei, nucleoli, and
the remains of secondary cells. In the latter state they also contain
an abundance of minute oil-globules. These latter increase in size as
the ossific changes advance, and in the newly formed osseous areola
thlely are very numerous and have attained the ordinary size of adipose
cells,

Cartilaginification is complete in the human embryo at about the
sixth week; and the first point of ossification is observed in the
clavicle at about the seventh week. Ossification commences at the
centre, and thence proceeds towards the surface ; in flat bones the osse-
ous tissue radiates between two membranes from a central point to-
wards the periphery, in short bones from a centre towards the circum-
ference, and in long bones from a central portion, diaphysis, towards a
secondary centre, epiphysis, situated at each extremity. Large pro-
cesses, as the trochanters, are provided with a distinct centre of
development, which is named apophysis.

The growth of bone in length takes place at the extremity of the
diaphysis, and in bulk by fresh deposition on the surface; while the
medullary canal is formed and increased by absorption from within.

The period of ossification is different in different bones; the order
of succession may be thus arranged : —

During the fifth week, ossification commences in the clavicle, lower
jaw, and upper jaw.
ulnDuring the sixth week, in the femur, humerus, tibia, radius, and

a.

During the seventh and eighth weeks, in the fibula, frontal, occi-
pital, sphenoid, ribs, parietal, temporal, nasal, vomer, palate, vertebree,
three first pieces of sacrum, malar, metacarpus, metatarsus, third
phalanges of the hands and feet, and ilium.

During the third month, in the first and second phalanges of the
hands and feet, lachrymal bone, and ischium.

During the fifth month, in the mastoid portion of the temporal,
ethmoid, inferior turbinated, sternum, os pubis, and two last pieces of
sacrum.

During the sixth month, in the body and odontoid process of the
axis, and calcaneus.
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During the seventh month, in the astralagus.

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

During the first year, in the coracoid process of the scapula ; first
piece of the coceyx, inferior turbinated bone, last piece of the sternum,
anterior arch of the atlas, os m'lgnum, os unciforme, and external cunei-
form bone.

During the third year, in the cuneiform of the carpus, internal
cuneiform, and patella.

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

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

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

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

During the ninth year, in the os trapezoides.

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

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

The ossicula auditls are the only bones completely ossified at birth ;
the vertebre are not completed until the five and twentieth year.

The entire osseous framework of the body constitutes the skeleton,
which in the adult man is composed of two hundred and forty-six dis-
tinct bones. They may be thus arranged :—

Head 5 5 . . 5 o
Ossicula tmdltils . 1 > . ] 6
Face 3 g 3 g : . . 14
Teeth . 32
Vertebral column, mcludmg sacmm and coccyx 26
Os hyoides, sternum, and ribs . 0 .26
Upper extremities . ! 5 4 o 64
Lower extremities . 5 A & L I62
Sesamoid bones . X 3 : J 8

246

The skeleton is divisible into: 1. The vertebral column or central
axis. 2. The head and face, or superior development of the central
axis. 3. The hyoid arch. 4. The thoracic arch and upper ex-
tremities, 5. The pelvic arch and lower extremities,
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VERTEBRAL COLUMN.

The wvertebral column is the first and only rudiment of internal
skeleton in the lower Vertebrata, and constitutes the type of that
great division of the animal kingdom. Tt is also the first developed
portion of the skeleton in man, and the centre around which all the
other parts are produced. In its earliest formation it is a simple
cartilaginous cylinder, surrounding and protecting the primitive trace
of the nervous system ; but, as itadvances in growth and organi-
sation, it becomes divided into distinct pieces, which constitute
vertebree.

The vertebre are divided into true and false. The true vertebre
are twenty-four in number, and are classified, according to the three
regions of the trunk which they occupy, into cervical, dorsal, and
lumbar. The false vertebree consist of nine pieces united into two
bones, the sacrum and coccyx. The arrangement of the vertebree may
be better comprehended by means of the accompanying table :—

7 Cervical,
True vertebree 24 12 Dorsal,
5 Lumbar.

False vertebra 9 { i %‘mu;;’

Characters of a Vertebra—A vertebra consists of a body, two
laminze, a spinous process, two transverse processes, and four articular
processes. The body is the solid part of the vertebra ; and, by its arti-
culation with adjoining vertebra, gives strength and support to the
trunk, It is flattened above and below, convex in front, and slightly
concave behind. Its anterior surface is constricted around the middle,
and pierced by a number of small openings which give passage to
nutritious vessels. Upon its posterior surface is a single irregular
opening, or several, for the exit of the venz basis vertebree.

The lamine commence upon the sides of the posterior part of the
body of the vertebra by two pedicles ; they then expand ; and, arching
backwards, enclose a foramen which serves for the protection of the
spinal cord. The upper and lower borders of the laminz are rough
for the attachment of the ligamenta subflava. The concavities above
and below the pedicles are the infervertebral notches. The spinous
process stands backwards from the angle of union of the lamina of the
vertebra, It is the succession of these projecting processes along the
middle line of the back, that has given rise to the common designation
of the vertebral column, the spine. The use of the spinous process is
for the attachment of muscles. The transverse processes project one at
each side from the laminz of the vertebra ; they are intended for the
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attachment of muscles. The articular processes, four in number,
stand upwards and downwards from the lamin of the vertebra to
articulate with the vertebra above and below.

Cervical Vertebre.— In
a cervical vertebra the body
is smaller than in the other
regions ; it is thicker be-
fore than behind, broad from
side to side, concave on the
upper surface, and convex
below ; so that when arti-
culated, the vertebrae lock
the one into the other. The
lamine are narrow and long,
and the included spinal
JSforamen large and triangu-
lar. The superior interver-
tebral notches are slightly
deeper than the inferior ; the inferior being the broadest. The
spinous process is short and bifid at the extremity, increasing in length
from the fourth to the seventh. The transverse processes are also short
and bifid, and deeply grooved along the upper surface for the cervical
nerves. Piercing the base of the transverse process is the vertebral
foramen-t+ which gives passage to the vertebral artery and vein, and
vertebral plexus of nerves. The transverse processes in this region,
are formed by two small developments which proceed, the one from the
side of the body, the other from the pedicle of the vertebra, and unite
near their extremities to enclose the circular area of the vertebral fora-
men. The anterior of these developments is the rudiment of a cervi-
cal rib ; and the posterior, the analogue of the transverse processes in
the dorsal region. The extremities of these developments are the
anterior and posterior tubercles of the transverse process. The articuler
processes are oblique ; the superior looking upwards and backwards ;
and the inferior, downwards and forwards.

There are three peculiar vertebra in the cervical region :—The first
or atlas ; the second or axis; and the seventh or vertebra promi-
nens.

The Aélas (named from supporting the head) is a simple ring of
bone, without body and composed of arches and processes. The an-

Fig, 5.*

* A central cervical vertebra, seen upon its upper surface. 1. The body,
concave in the middle, and rising on each side into a sharp ridge. 2. The
lamina. 3. The pedicle rendered concave by the superior intervertebral notch.
4. The bifid spinous process. 5. The bifid transverse process. The figure is
placed in the concavity between the anterior and posterior tubercles, between
the two processes which correspond with the rudimentary rib and the true
transverse process. 6. The vertebral foramen, 7. The superior articular pro-
cess, looking backwards and upwards. 8. The inferior articular process.

1+ Sometimes, as in a vertebra now before me, a small additional opening
exists by the side of the vertebral foramen, in which case it is traversed by a
second vein.
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terior arch has a tu-
bercle on its anterior
surface, for the attach-
ment of the longus colli
muscle ; and on its pos-
terior aspect is a smooth
surface, for the articula-
tion of the odontoid
process of the axis.

The posterior arch is
longer and more slender
than the anterior, and
flattened from above
downwards ; at its mid-
dle is a rudimentary
spinous process ; and upon its upper surface, near the articular pro-
cesses, a shallow groove+t at each side, which represents a superior
intervertebral notch, and supports the vertebral artery previously to
its passage through the dura mater, and the first cervical nerve. The
intervertebral notches are peculiar from being situated behind the ar-
ticular processes instead of before them, as in the other vertebrze. The
transverse processes are remarkably large and long, and pierced by the
foramen for the vertebral artery. The articular processes are situated
upon the most bulky and strongest part of the atlas. The superior
are oval and concave, and look inwards, so as to form a kind of cup
for the condyles of the occipital bone, and are adapted to the nodding
movements of the head ; the inferior are circular, and nearly horizon-
tal, to permit of the rotatory movements. Upon the inner face of the
lateral mass which supports the articular processes, is a small tubercle
at each side, to which the extremities of the transverse ligament are
attached, a ligament which divides the ring of the atlas into two un-
equal segments ; the smaller for receiving the odontoid process of the
axis, and the latter to give passage to the spinal cord and its mem-
branes.

The Aais (vertebra dentata) is so named from having a process upon
which the head turns as on a pivot. The body is of large size, and
supports a strong process, the odontoid, which rises perpendicularly
from its upper surface. The odontoid process presents two articulating
surfaces ; one on its anterior face, to articulate with the anterior arch
of the atlas ; the other on its posterior face, for the transverse liga-

* The upper surface of the atlas. 1. The anterior tubercle projecting from
the anterior arch. 2. The articular surface for the odontoid process upon the
posterior surface of the anterior arch. 3. The posterior arch, with its rudi-
mentary spinous process. 4, The intervertebral notch. 5. The transverse
process. 6. The vertebral foramen, 7. Superior articular surface. 8. The
tubercle for the attachment of the transverse ligament. The tubercle referred
to is just above the head of the figure ; the convexity below it is the margin of
the inferior articulating process.

1 This groove is sometimes converted into a foramen.
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ment ; the latter surface constricts the base of the process which has
given rise to the term neck applied to this part. Upon each side of its
apex is a rough depression, for the attachment of the alar ligaments ;
and running down from its base on

the anterior surface of the body of Fig. 7.*

the vertebra a vertical ridge, with a E
depression at each side for the at-
tachment of the Jongus colli muscle.
The lamine are large and strong,
and unite posteriorly to form a long
and bifid spinous process, which is
concave beneath. The transverse
processes are quite rudimentary, not
bifid, and project only so far as
to enclose the vertebral foramen,
which is directed obliquely out-
wards instead of perpendicularly as
in the other vertebrze. The su-
perior articulating processes are situated upon the body of the vertebra
on each side of the odontoid process. They are circular and nearly
horizontal, having a slight inclination outwards. The inferior articu-
lating processes look downwards and forwards, as do the same processes
in the other cervical vertebree. The superior intervertebral notch is
remarkably shallow, and lies behind the articular process as in the
atlas. The lower surface of the body is convex, and is received into
the concavity upon the upper surface of the third vertebra.

The Vertcbra prominens, or seventh cervical, approaches in character
to the upper dorsal vertebre. It has received its designation from
having a very long spinous process, which is single and terminated by
a tubercle, and forms a considerable projection on the back part of the
neck ; to the extremity of this process the ligamentum nuche is at-
tached. The transverse processes are but slightly grooved along the
upper surface, have each a small foramen for the transmission of the
vertebral vein, and present only a rudimentary bifurcation at their
extremity. Sometimes the anterior tubercle represents a small but
distinet rib.

Dorsal Vertcbr@.—The body of a dorsal vertebra is as long from
before backwards as from side to side, particularly in the middle of the
dorsal region ; it is thicker behind than before, and marked on each
side by two half-articulating surfaces for the heads of two ribs. The

* A lateral view of the axis. 1. The body, the figure is placed on the de-
pression which gives attachment to the longus colli. 2, The odontoid process.
3. The smooth facet on the anterior surface of the odontoid process which arti-
culates with the anterior arch of the atlas; the facet for the transverse ligament
is beneath No. 2, where the constriction called the neck of the odontoid process
is seen; the bulk of the process between 2, 3, would represent its head. 4.
The lamina. 5. The spinous process. 6. The transverse process pierced ob-
liquely by the vertebral foramen. 7. The superior articular surface. 8. The
inferior articular process.
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pedicles are strong, and the lamine broad and thick ; the spinal fora-
men small and round,

Fig. 8* and the inferior tufer-
vertebral notch of large
size, the superior can
scarcely be said to exist.
The spinous process is
long, prismoid, directed
very obliquely down-
wards, and terminated
by a tubercle. The
transverse processes are
large and strong, and
directed obliquely back-
wards. Upon the an-
terior and superior as-
pect of their summits is
a small facet for the
articulation of the tubercle of a rib. The articular processes are
vertical, the superior facing directly backwards, and the inferior di-
rectly forwards.

The peculiar vertebra in the dorsal region are the first, ninth,
tenth, eleventh, and twelfth, The first dorsal vertebra approaches
very closely in character to the last cervical. The body is broad from
side to side, and concave above. The superior articular processes are
oblique, and the spinous process horizontal. It has an entire articular
surface for the first rib, and a half surface for the second. The nintk
dorsal vertebra has only one half articular surface at each side. The
tenth has a single entire articular surface at each side. The eleventh
and fwelfth have each a single entire articular surface at each side;
they approach in character to the lumbar vertebra ; their transverse
processes are very short, trifid at their summits, and have no articu-
lation with the corresponding ribs. The transverse processes of the
twelfth dorsal vertebra are quite rudimentary, and its inferior ar-
ticular processes look outwards.

Lumbar Vertebre.—These are the largest pieces of the vertebral
column. The body is broad and large, and thicker before than behind.
The pedicles very strong ; the lamine short, thick, and broad ; the -
ferior intervertebral notches very large, and the spinal foramen large
and oval. _ The spinous process is thick and broad. The transverse
processes (costiform processes) are slender, pointed, and directed only
slightly backwards. The superior articular processes are concave, and

* A lateral view of a dorsal vertebra. 1. The body. 2, 2. Articular facets
for the heads of ribs. 3. The pedicle. 4. The superior intervertebral notch.
5. The inferior intervertebral notch. 6. The spinous process. 7. The ex-
tremity of the transverse process marked by an articular surface for the tubercle
of arib. 8. The two superior articular processes looking backwards. 9. The
two inferior articular processes looking forwards.
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look backwards and in- Fig. 9.
wards ; the inferior, con-
vex, and look forwards
and outwards. Project-
ing backwards and up-
wards from the supe-
rior articular process is
a short and flattened tu-
bercle or posterior trans-
verse process, and in a
strongly marked verte-
bra there is not unfre-
quently at the base of
this a smaller tubercle
which has a direction
downwards, The last lumbar vertebra differs from the rest in
having the body very much bevelled posteriorly, so as to be broad
in front and narrow behind, and the transverse process thick and
large.

General Considerations.—Viewed as a whole, the vertebral column
Tepreseuts two pyramids applied base to base, the superior being
formed by all the vertebre from the second cervical to the last lum-
bar, and the inferior by the sacrum and coccyx. Examined more at-
tentively, it will be seen to be composed of four irregular pyramids,
applied to each other by their smaller extremities and by their bases.
The smaller extremity of the uppermost pyramid is formed by the
axis, or second cervical vertebra; and its base, by the first dorsal.
The second pyramid is inverted; having its base at the first dorsal,
and the smaller end at the fourth. The third pyramid commences at
the fourth dorsal, and gradually enlarges to the fifth lumbar. The
fourth pyramid is formed by the sacrum and coccyx.

The bodies of the vertebrze are broad in the cervical region, nar-
rowed almost to an angle in the middle of the dorsal, and again broad
in the lumbar region. The arches are broad and imbricated in the
cervical and dorsal regions, the inferior border of each overlapping the
superior of the next ; in the lumbar region an interval is left between
them. A considerable interval exists between the cranium and atlas,
and another between the last lumbar vertebra and sacrum.

The spinous processes are horizontal in the cervical, and become
gradually oblique in the upper part of the dorsal region. In the
middle of the dorsal region they are nearly vertical and imbricated,
and towards its lower part assume the direction of the lumbar spines,
which are quite horizontal. The transverse processes developed in

* A lateral view of a lumbar vertebra. 1. The body. 2. The pedicle.
3. The superior intervertebral notch. 4. The inferior intervertebral notch.
5. The spinous process. 6. The transverse process. 7. The superior articular
processes. 8. The inferior articular processes. 9. The posterior transverse
process.,
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their most rudimentary form in the axis, gradually increase in length
to the first dorsal vertebra. In the dorsal region they project obliquely
backwards, and diminish suddenly in length in the eleventh and
twelfth vertebrae where they are very small. In the lumbar region
they increase to the middle transverse process, and again subside in
length to the last.

The transverse processes consist essentially of two parts, the ante-
rior of which in the dorsal region is the rib, while the posterior retains
the name of the transverse process. In the<cervical region these
two elements are quite apparent, hoth by their different points of at-
tachment to the vertebra, and by the vertebral foramen which divides
them at their base. In the lumbar region the so-called transverse
processes are, in reality, lumbar ribs, while the transverse processes
will be found behind them in a rudimentary state, developed like the
true transverse processes in the cervical region, from the superior ar-
ticular processes. When the anterior and posterior transverse pro-
cesses are examined in relation with each other, they will be observed
to converge ; and if the latter were prolonged they would unite as in
the cervical region and enclose a foramen, or they would rest in con-
tact as in the dorsal region, or become consolidated as in the forma-
tion of the sacrum. Moreover, the posterior transverse processes are
directed upwards, and if they were prolonged, they would come into
contact with a small tubercle which is found at the base of the poste-
rior transverse process (in strongly marked vertebrae) in the vertebra
above. This junction would form a posterior intervertebral foramen,
as actually occurs in the sacrum. In brief, the lumbar vertebree ex-
hibit those transitional changes which are calculated, by an easy gra-
dation, to convert separate vertebree into a solid bone. The transverse
processes of the eleventh and twelfth dorsal vertebrae are very inte-
resting in a transcendental point of view, as exhibiting a tendency
which exists obscurely in all the rest, namely, to trifurcate. Now,
supposing these three branches to be lengthened in order to fulfil their
purposes, the anterior would constitute the articulation or union with
a rib, while the superior and inferior would join similar branches in
the vertebra above and below, and so form the posterior intervertebral
foramen.

The éntervertebral foramina formed by the juxta-position of the
notches, are smallest in the cervical region, and gradually increase to
the last lumbar. On either side of the spinous processes, and extend-
ing the whole length of the column, is the vertebral groove, which is
shallow and broad in the cervical, and deeper and narrower in the
lc:)loris(a] and lumbar regions. It lodges the principal muscles of the

ack.

Viewed from the side, the vertebral column presents several curves,
the principal of which is situated in the dorsal region, the concavity
looking forwards. In the cervical and lumbar regions the column is
convex in front ; and in the pelvis an anterior concave curve is formed
by the sacrum and coccyx. Besides the antero-posterior curves, a
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slight lateral curve exists in the dorsal region, having its convexity
towards the right side.

Development.—The vertebre are developed by three primary and
five secondary centres or epiphyses. The primary centres are, one for
each lamella, and one for the body ; the epiphyses, one for the apex
of the spinous process, one for that of each transverse process, and one
for the upper and under surface of the body. Exceptions to this
mode of development are met with in the atlas, axis, vertebra pro-
minens, and lumbar vertebree. The atlas has four centres: one for
each lateral mass, one (sometimes two) for the anterior arch, and one
for the centre of the posterior arch. The aats has five: one (some-
times two) for the body, two for the odontoid process, appearing side
by side in its base, and one for each lamella. The vertebra prominens
has two additional centres for the anterior or costal segments of the
transverse pre , and the lumbar vertebre two for the posterior
segments of the transverse processes.

The primary centres of the vertebrz make their appearance during
the seventh or eighth week of embryonic existence, the lamella being
somewhat in advance of that for the body. From the former are pro-
duced the spinous, transverse, and articular processes, and the sides of
the body ; they unite, to complete the arch, one year after birth, and
with the body during the fifth year. The epiphyses, for the extremi-
ties of the spinous and transverse processes, make their appearance at
fifteen or sixteen, and become united between twenty and twenty-
five. The epiphyses of the body are somewhat later in appearance,
and are consolidated between the periods of twenty-five and thirty
years of age.

The ossific centres for the lateral masses of the atlas appear at the
same time with those of the other vertebra ; they unite posteriorly at
the end of the second year, by the intervention of the centre for the
posterior arch. The one or two centres of the anterior arch appear
during the first year, and become consolidated with the lateral pieces
during the fifth or sixth year. The aaés develops its lateral pieces at
the same time with the rest of the vertebra ; they join posteriorly soon
after birth, and with the body during the fourth or fifth year. The
centres for the body and odontoid process appear during the sixth
month, and are consolidated during the third year. The body of the
axis is more largely developed at birth than that of the other ver-
tebre. The costal segments of the vertebra prominens appear during
the second month, and become united to the body at the fifth or sixth
year. These processes sometimes remain permanently separate, and
constitute a cervical rib. The transverse process of the first lumbar
vertebra has sometimes a distinct centre, which may remain per-
manently separate, in that case forming a lumbar rib.

The ossification of the arches of the vertebre commences from
above, and proceeds gradually downwards ; hence arrest of develop-
ment gives rise to spina bifida, generally in the loins. Ossification of
the bodies, on the contrary, commences from the centre, and proceeds

c
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from that point towards the extremities of the column ; hence im-
perfection of the bodies occurs either in the upper or lower ver-
tebree.

Attackment of muscles.—To the atlas are attached ten pairs of
muscles ; the longus colli, rectus anticus minor, rectus lateralis, rectus
posticus minor, obliquus superior and inferior, splenius colli, levator
anguli scapule, first interspinales, and first intertransversales.

To the aaxis are attached twelve pairs, viz.: the longus colli, inter-
transversales, obliquus inferior, rectus posticus major, supraspinalis,
interspinales, semi-spinalis colli, multifidus spinz, levator anguli sca-
pule, splenius colli, transversalis colli, and scalenus posticus.

To the remaining vertebre collectively, thirty-three pairs ;—viz. pos-
teriorly, the trapezius, latissimus dorsi, levator anguli scapulze, rhomboi-
deus minor and major, serratus posticus superior and inferior, splenius,
sacro-lumbalis, longissimus dorsi, spinalis dorsi, cervicalis ascendens,
transversalis colli, trachelo-mastoideus, complexus, semi-spinalis dorsi
and colli, multifidus spinz, supraspinalis, interspinales, intertransver-
sales, levatores costarum ;—anteriorly, the rectus anticus major, longus
colli, scalenus anticus and posticus, psoas magnus, psoas parvus, quad-
ratus lumborum, diaphragm, obliquus internus and transversalis.

THE SACRUM is a triangular bone, situated at the lower extremity
of the vertebral column, and formed by the consolidation of five false
vertebre, It is divisible into an anterior and posterior surface, two
lateral and a superior border, and an inferior extremity.

The anterior surface is concave, and marked by four transverse lines,
which indicate its original constitution of five separate pieces. At the
extremities of these lines, on each side, are the four anterior sacral
foramina, which diminish in size from above downwards, and transmit
the anterior sacral nerves. The projection of the superior piece is
the sacro-vertebral angle or promontory.

The posterior surface is narrower than the anterior and convex.
Upon the middle line is a rough crest formed by the rudiments of four
spinous processes, the fifth remaining undeveloped and exposing the
lower termination of the sacral canal. Immediately external to and
parallel with the median crest, is a range of five small tubercles which
represent the posterior tranverse processes of the true vertebra ; beyond
these is a shallow groove in which the four posterior sacral foramina
open, and farther externally, a range of five tubercles corresponding
with the anterior or costal transverse processes of the lumbar vertebre.
The lowest pair of the posterior transverse tubercles bound on each
side the termination of the sacral canal, and send, each, a process down-
wards to articulate with the coccyx. The two descending processes
are the sacral cornua. The posterior sacral foramina are smaller than
the anterior, and transmit the posterior sacral nerves. Of the anterior
transverse tubercles the first corresponds with the angle of the superior
border of the bone ; the second is small, and enters into the formation
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of the sacro-iliac articula-
tion ; the #hird is large,
and gives attachment to the
oblique sacro-iliac ligament ;
the fourth and fifth are
smaller, and serve for the
attachment of the sacro-is-
chiatic ligaments. The la-
teral border of the sacrum
presents superiorly a broad
and ear-shaped (auricular)
surface to articulate with
the ilium ; and inferiorly a
sharp-edge, to which the
greater and lesser sacro-is-
chiatic ligaments are at-
tached. On the superior
border, in the middle line,
is an oval articular surface,
which corresponds with the under part of the body of the last lumbar
vertebra ; and on each side, a broad triangular surface which supports
the lumbo-sacral nerve and psoas magnus muscle. Immediately be-
hind the vertebral articular surface is the triangular entrance of the
sacral canal ; and on each side of this opening an articular process,
which looks backwards and inwards, like the superior articular pro-
cesses of the lumbar vertebree. In front of each articular process is an
intervertebral notch. The inferior extremity of the bone presents a
small oval surface which articulates with the coccyx ; and on each side
a notch, which, with a corresponding notch in the upper border of the
coceyx, forms the foramen for the transmission of the fifth sacral nerve.
The sacrum presents some variety in respect of curvature, and of
the number of pieces which enter into its structure. The curve is
often very slight, and is situated only near the lower part of the bone ;
while in other subjects it is considerable, and occurs at the middle of
the sacrum. The sexual differences in the sacrum relate to its greater
breadth, and the greater angle which it forms with the rest of the ver-
tebral column in the female, rather than to any peculiarity in shape.
It is sometimes composed of six pieces, more rarely of four, and occa-
sionally the first and second pieces remain permanently separate.

* The sacrum seen upon its anterior surface. 1, 1. The transverse lines
marking the original constitution of the bone of four pieces. 2, 2: The ante-
rior sacral foramina. 3. The promontory of the sacrum. 4. The ear-shaped
surface which articulates with the ilium. 5. The sharp edge to which the sacro-
ischiatic ligaments are attached. 6. The vertebral articular surface. 7. The
broad triangular surface which supports the psoas muscle and lumbo-sacral
nerve. 8. The articular process of the right side. 9. The inferior extremity,
or apex of the sacrum. 10. One of the sacral cornua. 11. The notch which is
converted into a foramen by the coccyx.
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Development.—By twenty-one points of ossification ; five for each of
the three first pieces, viz. one for the body, one for each lateral por-
tion, and one for each lamina ; and three for each of the two last,
namely, one for the body, and one for each lateral portion. In the
progress of growth, and after puberty, fourteen epiphysal centres are
added, namely, two for the surfaces of each body, one for each auricu-
lar surface, and one for the thin edge of each lateral border. Ossifica-
tion begins in the bodies of the sacral pieces somewhat later than in
those of the true vertebr ; the first three appearing during the eighth
and ninth week, and the last two at about the middle of intra-uterine
existence. Ossification of the lamellse takes place during the interval
between the sixth and the ninth month. The epiphyses for the upper
and under surface of the bodies are developed during the interval be-
tween the fifteenth and eighteenth year ; and for the auricular and
marginal piece, after twenty. The two lower vertebral pieces, although
the last to appear, are the first to be completed (between the fourth and
fifth year), and to unite by their bodies. The union of the bodies
takes place from below upwards, and finishes between the twenty-
fifth and the thirtieth year, with the first two pieces.

Articulations,.— With four bones ; the last lumbar vertebra, ossa
innominata, and coccyx.

Attachment of Muscles.~To seven pairs ; in front the pyriformis,
on the side the coccygeus, and dekind the gluteus maximus, latissimus
dorsi, longissimus dorsi, sacro-lumbalis, and multifidus spinz.

The Coccyx (xéxxv% cuckoo, from resembling a cuckoo’s beak) is
composed of four small pieces, which form the caudal termination of
the vertebral column. The superior piece is broad, and expands late-
rally into two transverse processes ; it is surmounted by an oval arti-
cular surface and two cornua, the former to articulate with the apex of
the sacrum, and the latter with the sacral cornua. The lateral wings
sometimes become connected with the sacrum, and convert the notches
for the fifth pair of sacral nerves into foramina. The remaining three
pieces diminish in size from above downwards.

Development.—By four centres, one for each piece. Ossification
commences in the first piece soon after birth ; in the second, between
five and ten years; in the third, between ten and fifteen ; and in
the fourth between fifteen and twenty. The pieces unite at an earlier
period than the bodies of the sacrum, the two first pieces first, then
the third and fourth, and lastly the second and third. Between forty
and sixty years, the coccyx becomes consolidated with the sacrum;
this event taking place later in the female than in the male.

Articulations.—With the sacrum.

Attachment of Muscles.—To three pairs, and one single muscle :
gluteus maximus, coccygeus, posterior fibres of the levator ani, and
sphincter ani.
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OF THE SKULL.

The skull, or superior expansion of the vertebral column, is divisible
into two parts,—the cranium and the face ; the former being adapted
by its form, structure, and strength, to contain and protect the brain,
and the Iatter the chief organs of sense.

The CrANIUM is composed of eight separate bones ; viz. the

Occipital, Two temporal,
Two parietal, Sphenoid,
Frontal, Ethmoid.

OccrpiTar BoNe.—This bone is situated at the posterior part and

Fig. 11.*

base of the cranium. It is trapezoid in figure, and divisible into two
surfaces, four borders, and four angles.

External Surface.—Crossing the middle of the bone transversely,
from one lateral angle to the other, is a prominent ridge, the superior

* The external surface of the occipital bone. 1. The superior curved line.
2. The external occipital protuberance. 3. The spine. 4. The inferior curved
line. 5. The foramen magnum. 6. The condyle of the right side. 7. The
posterior condyloid fossa, in which the posterior condyloid foramen is found. 8.
The anterior condyloid foramen, concealed by the margin of the condyle. 9.
The transverse process; this process upon the internal surface of the bone
forms the jugular eminence. 10. The notch in front of the jugular eminence
which forms part of the jugular foramen. 11. The basilar process. 12, 12.
The rough projections into which the odontoid ligaments are inserted.
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curved line. In the middle of the ridge is a projection, called the ea-
ternal occipital protuberance ; and descending from it a small vertical
ridge, the spine. Above and below the superior curved line the sur-
face is rough, for the attachment of muscles. About three-quarters of
an inch below this line is another transverse ridge, the inferior curved
line, and, beneath the latter, the foramen magnum. On each side of
the foramen magnum, nearer to its anterior than its posterior segment,
and encroaching somewhat upon the opening, is an oblong articular
surface, the condyle, for articulation with the atlas. The condyles
approach towards each other anteriorly, and their articular surfaces
look downwards and outwards. Directly behind each condyle is an
irregular fossa, and a small opening the posterior condyloid foramen, for
the transmission of a vein to the lateral sinus. In front of the condyle
is the anterior condyloid foramen, for the hypoglossal nerve; and on
the outer side of each condyle a projecting ridge, the transverse process,
excavated in front by a notch which forms part of the jugular fora-
men. In front of the foramen magnum is a thick square mass, the
bastlar process, and in the centre of the basilar process a small tubercle
for the attachment of the superior and middle constrictor muscles of
the pharynx.

Internal Surface.—Upon the internal surface is a crucial ridge,
which divides the bone into four fosse ; the two superior or cerebral
fosse lodging the posterior lobes of the cerebrum ; and the two in-
ferior or cerebellar, the lateral lobes of the cerebellum. The superior
arm of the crucial ridge is grooved for the superior longitudinal sinus,
and gives attachment to the falx cerebri; the inferior arm is sharp
and prominent, for the attachment of the falx cerebelli, and slightly
grooved, for the two occipital sinuses. The transverse ridge gives at-
tachment to the tentorium cerchelli, and is deeply grooved, for the
lateral sinuses. At the point of meeting of the four arms, is a pro-
jection, the internal occipital protuberance, which corresponds with the
similar process situated upon the external surface of the bone. The
convergence of the four grooves forms a slightly depressed fossa, upon
which rests the torcular Herophili, 1In the centre of the basilar por-
tion of the bone is the foramen magnum, oblong in form, and larger
behind than before, transmitting the spinal cord, spinal accessory
nerves, and vertebral arteries. Upon the lateral margins of the fora-
men magnum are two rough eminences, which give attachment to the
odontoid ligaments, and immediately above these the openings of the
anterior condyloid foramina. In front of the foramen magnum is the
basilar process, grooved on its surface, for supporting the medulla
oblongata, and along each lateral border, for the inferior petrosal si-
nuses. On each side of the foramen magnum is a groove, for the
termination of the lateral sinus ; a smooth surface, which forms part of
?he jugular fossa ; and a projecting process which divides the two, and
is called the jugular eminence. Into the jugular fossa will be seen
opening the posterior condyloid foramen.

The superior borders are very much serrated, and assist in forming
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Fig, 12.*

the lambdoidal suture; the énferior are rough, but not serrated, and
articulate with the mastoid portion of the temporal bone by means of
the additamentum suturse lambdoidalis. The jugular eminence and
the side of the basilar process articulate with the petrous portion of
the temporal bone, and the intermediate space, which is irregularly
notched, forms the posterior boundary of the jugular foramen, or fora-
men lacerum posterius.

The angles of the occipital bone are the superior, inferior, and two
lateral. The superior angle is received into the interval formed by
the union of the posterior and superior angles of the parietal bones,
and corresponds with that portion of the feetal head which is called
the posterior fontanelle. 'The inferior angle is the articular extremity
of the basilar process. The lateral angles at each side project into that

* The internal surface of the occipital bone. 1. The left cerebral fossa.
2. The left cerebellar fossa. 3. The groove for the posterior part of the
superior longitudinal sinus. 4. The spine for the falx cerebelli, and groove for
the occipital sinuses. 5. The groove for the left lateral sinus. 6. The internal
oceipital protuberance, the groove on which lodges the torcular Herophili. 7.
The foramen magnum. 8. The basilar process, grooved for the medulla ob-
longata. 9. The termination of the groove for the lateral sinus, bounded ex-
ternally by the jugular eminence. 10. The jugular fossa; this fossa is com-
pleted by the petrous portion of the temporal bone. 11. The superior border.
12. The inferior border. 13. The border which articulates with the petrous
portion of the temporal bone, and which is grooved by the inferior petrosal
sinus. 14. The anterior condyloid foramen.
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interval formed by the articulation of the posterior and inferior angle
of the parietal with the mastoid portion of the temporal bone.

Development.—By seven centres ; four for the four parts of the ex-
panded portion divided by the crucial ridge, one for each condyle, and
one for the basilar process. Ossification commences in the expanded
portion of the bone at a period anterior to the vertebre; at birth the
four pieces are distinct; they are united at about the fifth or sixth
ye}::r. After twenty the basilar process unites with the body of the
sphenoid.

PArticulations.—“'ith siz bones; two parietal, two temporal, sphe-
noid, and atlas. .

Attachment of Muscles—To thirteen pairs; to the rough surface
above the superior curved line, the occipito-frontalis; to the superior
curved line, the trapezius and sterno-mastoid; to the rough space
between the curved lines, complexus, and splenius capitis ; to the space
between the inferior curved line and the foramen magnum, the rectus
posticus major and minor, and obliquus superior ; to the transverse pro-
cess, the rectus lateralis ; and to the basilar process, the rectus anticus
major and minor, and superior and middle constrictor muscles.

Fig. 13.*%

ParieTAL BonE.—The parietal bone is situated at the side and
vertex of the skull; it is quadrilateral in form, and divisible into an
external and internal surface, four borders and four angles. The

* The external surface of the left parietal bone. 1. The superior or sagittal
border. 2. The inferior or squamous border. 3. The anterior or coronal bor-
der. 4. The posterior or lambdoidal border. 5. The temporal ridge; the
figure is situated immediately in front of the parietal eminence. 6. The parietal
foramen, unusually large in the bone from which this figure was drawn. 7.
The anterior inferior angle. 8. The posterior inferior angle.
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superior border is straight, o articulate with its fellow of the opposite
side. The inferior border is arched and thin, to articulate with the
temporal bone. The anterior border is concave, and the posterior
somewhat convex.

External Surfuce,— Crossing the bone in a longitudinal direction
from the anterior to the posterior border, is an arched line, the Zem-
poral ridge, to which the temporal fascia is attached. In the middle
of this line, and nearly in the centre of the bone, is the projection
called the parietal eminence, which marks the centre of ossification.
Above the temporal ridge the surface is rough, and covered by the
aponeurosis of the occipito-frontalis; below the ridge the bone is
smooth (planum semicirculare) for the attachment of the fleshy fibres
of the temporal muscle. Near the superior border of the bone, and at
about one-third from its posterior extremity, is the parictal foramen,
which transmits a vein to the superior longitudinal sinus. This fora-
men is often absent.

Internal Suifuce.—The internal table is smooth; it is marked by
numerous furrows which lodge the ramifications of the arteria menin-
gea media, and by digital fossa which correspond with the convolutions
of the brain. Along the upper border is part of a shallow groove,

* The internal surface of the left parietal bone. 1. The superior, or sagittal
border. 2. The iuferior, or squamous border. 3. The anterior, or coronal
border. 4. The posterior, or lambdoidal border. 5. Part of the groove for the
superior longitudinal sinus. 6. The internal termination of the parietal fora-
men. 7. The anterior inferior angle of the bone, on which is seen the groove
for the trunk of the arteria meningea media. 8. The posterior inferior angle,
upon which is seen a portion of the groove for the lateral sinus.
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completed by the opposite parietal bone, whicl serves to contain the
superior longitudinal sinus. Some slight pits are also observable near
this groove, which lodge the glandulae Pacchioni.

The anterior inferior angle is thin and lengthened, and articulates
with the greater wing of the sphenoid bone. Upon its inner surface
it is deeply channelled by a groove for the trunk of the arteria menin-
gea media, This groove is frequently converted into a canal. The
posterior inferior angle is thick, and presents a broad and shallow
groove for the lateral sinus.

Development—DBy a single centre. Ossification commences at the
parietal eminence at the same time with the bodies of the vertebrze.

Articulations.—With five bones ; with the opposite parietal bone,
the occipital, frontal, temporal, and sphenoid.

Attachment of Muscles.—To one only,—the temporal. The occi-
pito-frontalis glides over its upper surface.

FroNTAL BoNE.—The frontal bone bears some resemblance in form
to the under valve of a scallop shell. It is situated at the anterior
part of the cranium, forming the forehead, and assists in the construc-
tion of the roof of the orbits and nose. Hence it is divisible into a
superior or frontal portion, and an inferior or orbito-nasal portion.
Each of these portions presents for examination an external and inter-
nal surface, borders, and processes.

Eaxternal Surface— At about the middle of each lateral half of the
frontal portion is a projection, the frontal eminence. Below these points
are the superciliary ridges, large towards tlit# inner termination, and
becoming gradually smaller as they arch outwards: they support the
eyebrows. Beneath the superciliary ridges are the sharp and prominent
arches which form the upper margin of the orbits, the supra-orbital
ridges. Externally the supra-orbital ridge terminates in the eaternal
angular process, and internally in the énternal angular process; at
the inner third of this ridge is a notch, sometimes converted into a fo-
ramen, the supra-orbital notck, which gives passage to the supra-orbi-
tal artery, veins, and nerve. Between the two superciliary ridges is a
rough projection, the nasal tuberosity; this portion of the bone denotes
by its prominence the situation of the frontal sinuses. Extending
upwards and backwards from the external angular process is a sharp
ridge, the commencement of the temporal ridge, and beneath this a
depressed surface that forms part of the temporal fossa. pe

The orbito-nasal portion of the bone consists of two thin processes,
the orbital plates, which form the roof of the orbits, and of an inter-
vening notch which lodges the ethmoid bone, and is called the ethmoidal
Jissure. The edges of the ethmoidal fissure are hollowed into cavities,
which, by their union with the ethmoid hone, complete the ethmoidal
cells; and, crossing these edges transversely, are two small grooves,
sometimes canals, which open into the orbit by the anterior and posterior
ethmoidal foramina. At the anterior termination of these edges are
the irregular openings which lead into the frontal sinuses; and be-
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tween the two internal angular processes, is a rough excavation which
receives the nasal bones, and a projecting process, the nasal spine.
Upon each orbital plate, immediately beneath the external angular
process, is a shallow depression which lodges the lachrymal gland;

Fig. 15.*

and beneath the internal angular process a small pit, sometimes a
tubercle to which the cartilaginous pulley of the superior oblique
muscle is attached.

Internal Surface.— Along the middle line of this surface is a
grooved ridge, the edges of the ridge giving attachment to the falx
cerebri and the groove lodging the superior longitudinal sinus. At the
commencement of the ridge is an opening, sometimes completed by
the ethmoid bone, the foramen cecum. This opening lodges a process
of the dura mater, and occasionally gives passage to a small vein which
communicates with the nasal veins. On each side of the vertical ridge
are some slight depressions which lodge the glandulee Pacchioni, and
on the orbital plates a number of irregular pits called digital fosse,

* * The external surface of the frontal bone. 1. The sitvation of the frontal
eminence of the right side. 2. The superciliary ridge. 3. The supra-orbital
ridge. 4. The external angular process, 5. The internal angular process.
6. The supra-orbital notch for the transmission of the supra-orbital nerve and
artery; in the figure it is almost converted into a foramen by a small spiculum
of bone. 7. The nasal tuberosity; the swelling around this point denotes the
situation of the frontal sinuses. 8. The temporal ridge commencing from the
external angular process (4). The depression in which the figure 8 is situ-
ated is a part of the temporal fossa. 9. The nasal spine.
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which correspond with the convolutions of the anterior lobes of the
cerebrum. The superior border is thick and strongly serrated, bevel-
led at the expense of the internal table in the middle, where it rests

upon the junction of the two parietal, and at the expense of the exter-
nal table, on each side, where it receives thelateral pressure of those
bones. The inferior border is thin, irregular, and squamons, and
articulates with the sphenoid bone.

Development—By two centres, one for each lateral half. Ossifica-
tion begins in the orbital arches, somewhat before the vertebrse. The
two pleces are separate at birth, and unite by suture during the first
year, the suture sometimes remaining permanent through life. The
frontal sinuses make their appearance during the first year, and increase
in size until old age.

* The internal surface of the frontal bone ; the bone is raised in such a man-
ner as to show the orbito-nasal portion. 1. The grooved ridge for the lodg-
ment of the superior longitudinal sinus and attachment of the falx. 2. The
foramen ceecum. 3. The superior or coronal border of the bone ; the figure is
situated near that part which is bevelled at the expense of the internal table.
4. The inferior border of the bone. 5. The orbital plate of the left side. 6.
The cellular border of the ethmoidal fissure, The foramen caecum (2) is seen
through the ethmoidal fissure. 7. The anterior and posterior ethmoidal fora-
mina; the anterior is seen leading into its canal, 8. The nasal spine. 9. The
depression within the external angular process (12) for the lachrymal gland.
10. The depression for the pulley of the superior oblique muscle of the eye ;
immediately to the left of this number is the supra-orbital notch, and to its
right the internal angular process. 11. The opening leading into the frontal
sinuses, 12. The same parts are seen upon the opposite side of the figure.
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Articulations.—With twelve bones ; the two parietal, the sphenoid,
ethmoid, two nasal, two superior maxillary, two lachrymal, and two

Attachment of muscles. — To two pairs; corrugator supercilii, and
temporal.

TemPorAL BoNE.—The temporal bone is situated at the side and
base of the skull, and is divisible into a squamous, mastoid, and
petrous portion.

The Squamous portion, forming the anterior part of the bone,
is thin, translucent, and contains mno diplog. Upon its eaternal
surface it is smooth, to give attachment to the fleshy fibres of the
temporal muscle, and has projecting from it an arched and length-

Fig, 17.*

SRR

ened process, the zygoma. Near the commencement of the zygoma
upon its lower border, is a projection called the fubercle, to which
is attached the external lateral ligament of the lower jaw, and

* The external surface of the temporal bone of the left side. 1. The squa-
mous portion. 2. The mastoid portion. 3. The extremity of the petrous por-
tion. 4. The zygoma. 5. Indicates the tubercle of the zygoma, and at the
same time its anterior root turning inwards to form the eminentia articularis.
6. The superior root of the zygoma, forming the posterior part of the temporal
ridge. 7. The middle root of the zygoma terminating abruptly at the glenoid
fissure. 8. The mastoid foramen. 9. The meatus auditorius externus, sur-
rounded by the processus auditorius. 10. The digastric fossa, situated imme-
diately to the inner side of (2) the mastoid process. 11. The styloid process.
12. The vaginal process. 13. The glenoid or Glaserian fissure; the leading
line from this number crosses the rough posterior portion of the glenoid fossa.
14. The opening and part of the groove for the Eustachian tube.
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continued horizontally inwards from the tubercle a rounded emi-
nence, the eminentia articularis. The process of bone which is
continued from the tubercle of the zygoma into the eminentia articu-
laris is the inferior root of the zygoma. The superior root is con-
tinued upwards from the upper border of the zygoma, and forms the
posterior part of the temporal ridge, serving by its projection to mark
the division of the squamous from the mastoid portion of the bome ;
and the middle root is continued directly backwards, and terminates
abruptly at a narrow fissure, the fissura Glaseri. The énternal sur-
JSace of the squamous portion is marked by several shallow fosse,
which correspond with the convolutions of the cerebrum, and by a
furrow for the posterior branch of the arteria meningea media, The
superior, or squamous border, is very thin, and bevelled at the expense
of the inner surface, so as to overlap the lower and arched border of
the parietal bone. The inferior border is thick and dentated to arti-
culate with the spinous process of the sphenoid bone.

The Mastoid portion forms the posterior part of the bone ; it is
thick, and hollowed between its tables into a loose and cellular diplo&.
Upon its external surface it is rough for the attachment of muscles,
and contrasts strongly with the smooth and polished-like surface of the
squamous portion ; every part of this surface is pierced by small fora-
mina, which give passage to minute arteries and veins ; one of these
openings, oblique in its direction, of large size, and situated near the
posterior border of the bone, the mastoid foramen, transmits a vein to
the lateral sinus. This foramen is not unfrequently situated in the
occipital bone. The inferior part of this portion is round and ex-

panded, the mastoid process, and excavated in its interior inte .

numerous cells, which form a part of the organ of hearing. In front
of the mastoid process, and between the superior and middle roots of
the zygoma, is the large oval opening of the meatus audilorius externus,
surrounded by a rough lip, the processus auditorius. Directly to the
inner side, and partly concealed by the mastoid process, is a deep
groove, the digastric fossa ; and a little more internally the occipital
groove, which lodges the occipital artery. Upon its internal surface
the mastoid portion presents a broad and shallow groove (fossa
sigmoidea) for the lateral sinus, and terminating in this groove
the internal opening of the mastoid foramen. The superior border
of the mastoid portion is dentated ; and its posterior border thick
and less serrated for articulation with the inferior border of the
occipital bone.

The meatus auditorius externus is a slightly curved canal, somewhat
more than half an inch in length, longer along its lower than its upper
wall, and directed obliquely inwards and forwards. The canal is
narrower at the middle than at each extremity, is broadest in its
horizontal diameter, and terminates upon the outer wall of the tympa-
num by an abrupt oval border. Within the margin of this border is
a groove for the insertion of the membrana tympani.

The Petrous portion of the temporal bone is named from its extreme
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hardness and density. Itis a three-sided pyramid, projecting hori-
zontally forwards ‘into the base of the skull, the base being applied
against the internal surface of the squamous and mastoid portions, and
the apex being received into the triangular interval between the spi-
nous process of the sphenoid and the basilar process of the occipital
bone. For convenience of description it is diyisible into three sur-
faces—anterior, posterior, and basilar; and three borders—superior,
anterior, and posterior.

Surfaces.— The anterior surface, forming the posterior boundary

of the middle fossa of the interior of the base of the skull, presents for
examination from base to apex, first, an eminrence caused by the pro-
jection of the perpendicular semicircular canal ; next, a groove lead-
ing to an irregular oblique opening, the kiatus Fallopii, for the
transmission of the pe-
trosal branch of the Fig. 18.*
Vidian nerve ; thirdly,
another and smaller
oblique foramen, imme-
diately beneath the pre-
ceding, for the passage
of the nervus petrosus
superficialis minor, a
branch of Jacobson’s
nerve ; and lastly, a
large foramen near the
apex of the bone, the
termination of the caro-
tid canal.

The posterior surface
forms the front boun-
dary of the posterior
fossa of the base of the skull ; near its middle is the oblique entrance

* The left temporal bone, seen from within. 1.The squamous portion. 2.
The mastoid portion. The number is placed immediately above the inner
opening of the mastoid foramen. 3. The petrous portion. 4. The groove for
the posterior branch of the arteria meningea media. 5. The bevelled edge of
the squamous border of the bone. 6. The zygoma. 7. The digastric fossa im-
mediately internal to the mastoid process. 8. The occipital groove. 9. The
groove for the lateral sinus. 10. The elevation nupon the anterior surface of
the petrous bone marking the situation of the perpendicular semicircular canal.
11. The opening of termination of the carotid canal. 12. The meatus audito-
rius internus, 13. A dotted line leads upwards from this number to the nar-
row fissure which lodges a process of the dura mater. Another line leads
downwards to the sharp edge which conceals the opening of the aquaductus
cochlez, while the number itself is situated on the bony lamina which overlies
the opening of the aquaductus vestibuli. 14. The styloid process. 15. The
stylo-mastoid foramen. 16. The carotid foramen. 17. The jug—ular process.

e deep excavation to the left of this process forms ]faa:t of the jugular fossa,
and that to the right is the groove for the eighth pair of nerves. 18. The notch
for the fifth nerve npon the upper border of the petrous bone, near to its apex.
19. The extremity of the petrous bone which gives origin to the levator palati
and tensor tympani muscles.
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of the meatus auditorius internus. Above the meatus aunditorius in-
ternus is a small oblique fissure, and a minute foramen ; the former
lodges a process of the dura mater, and the foramen gives passage to a
small vein. Further outwards, towards the mastoid portion of the
bone, is a small slit, almost hidden by a thin plate of bone ; this is the
aqueeductus vestibuli, and transmits a small artery and vein of the ves-
tibule and a process of dura mater. Below the meatus, and partly
concealed by the margin of the posterior border of the bone, is the
aqueductus cochlee, through which passes a vein from the cochlea to
the internal jugular vein, and a process of dura mater.

The meatus auditorius internus is about one-third of an inch in
depth, and pursues a slightly oblique course in relation to the petrous
portion of the temporal bone, but a course directly outwards in
relation to the cranium. At the bottom of the meatus, and upon its
anterior aspect, is a reniform fossa, the concave border of which
is directed towards the entrance of the meatus. The reniform fossa
is divided into an upper and lower compartment by a sharp ridge,
which is prolonged for some distance upon the anterior wall of the
meatus and sometimes as far as its aperture ; in either case it marks
the situation of the two nerves, facial and auditory, which constitute
the seventh pair, and enter the meatus. Along the convexity of the
reniform fossa, and arranged in a curved line from above downwards,
are four of five openings, the two upper ones being the largest, and
occupying the superior compartment of the reniform fossa, and the
two or three inferior ones, smaller than the upper, the inferior com-
partment. Behind the latter, at the distance of a line and a half,and
on the posterior wall of the meatus is a cluster of three or four oblique
openings, two of which are minute. The inferior and larger com-
partment of the reniform fossa presents a well-magked spiral groove,
which commences on the convex border of the fossa, immediately below
the line of openings above described, and, sweeping round the con-
vexity of the inferior compartment, and becoming deeper as it proceeds,
terminates by a small round aperture in the centre of the spire. The
uppermost of the openings of the reniform fossa is the aperture of the
aqueeductus Fallopii and gives passage to the facial nerve. The rest
are cul de sacs, pierced at the bottom by a number of minute foramina
for the passage of filaments of the vestibular nerve, while the cluster
of three openings on the posterior wall of the meatus are intended for
single filaments of the same nerve. The spiral groove corresponds
with the base of the cochlea, and being pierced by a number of
minute foramina for filaments of the cochlear nerve, is named tractus
spiralis foraminulentus. The opening in the centre of the spiral im-
pression leads into a canal which occupies the central axis of the
modiolus, and is thence called fubulus centralis modiols.

The basilar surface is rongh and irregular, and enters into the
formation of the under surface of the base of the skull. Projecting
downwards, near its middle, is a long sharp spine, the styloid process,
occasionally connected with the bone only by cartilage and lost during
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maceration, particularly in the young subject. At the base of this
process is a rough sheath-like ridge, into which the styloid process
appears implanted, the vaginal process. In front of the vaginal pro-
cess is a broad triangular depression, the glenoid fossa, bounded in
front by the eminentia articularis, behind by the vaginal process, and
externally by the rough lip of the processus auditorius.

Fig. 19.%

This fossa is divided transversely by the glenoid fissure (fissura
Glaseri) which lodges the extremity of the processus gracilis of the
malleus, and transmits the laxator tympani muscle, chorda tympani
nerve, and anterior tympanic artery. The surface of the fossa in front
of this fissure is smooth, to articulate with the condyle of the lower
jaw ; and that behind the fissure is rough, for the reception of a part of
the parotid gland. At the extremity of the inner angle of the glenoid
fossa is the foramen of the Eusfachian fube; and separated from it
by a thin lamella of bone, called processus cochleariformis, a small
canal for the transmission of the tensor tympani muscle. Directly be-
hind, and at the root of the styloid process, is the stylo-mastoid fora-
men, the opening of exit to the facial nerve, and of entrance to the
stylo-mastoid artery. Nearer to the apex of the bone is a large oval

* A. The reniform fossa of the meatus auditorius internus; right temporal
bone. 1. The ridge dividing the reniform fossa into two compartments. 2.
The opening of the aquaeductus Fallopii. The openings following that of the

ueeductus Fallopii in a curved direction require no reference. 3. The cluster
of three or four oblique openings on the posterior wall of the meatus. 4. The
spirally-grooved base of the cochlea.

B. A section of the temporal bone, right side, shewing the curved direction
of the meatus auditorius externus. 1. The edge of the processus auditorius.
2. The groove into which the membrana tympani is inserted. The obliquity of
the line from 2 to 3 indicates the oblique termination of the meatus, and the
consequent oblique direction of the membrana tympani. 4, 4. The cavity of
the tymp 5. The opening of the Eustachian tube. 6. Part of the aquee-
ductus Fallopii. 7. Part of the carotid canal.

C. The annulus membranz tympani or tympanic bone of the feetal skull ;
right side.

D
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opening, the carotid foramen, the commencement of the carotid canal,
which lodges the internal carotid artery and the carotid plexus. And
between the stylo-mastoid and carotid foramen, in the posterior border,
is an irregular excavation forming part of the jugular fossa for the
commencement of the internal jugular vein. The proportion of the
jugular fossa formed by the petrous portion of the temporal bone is
very different in different bones ; but in all, the fossa presents a vertical
ridge to its inner side, which cuts off a small portion from the rest.
The upper part of this ridge forms a spinous projection, which is
called the jugular process, the groove to the inner side of the ridge
lodges the eighth pair of nerves, and the lower part of the ridge is the
septum of division between the jugular fossa and the carotid foramen.
Upon this portion of the ridge near the posterior margin of the carotid
foramen is a small opening leading into a canal, which transmits the
tympanic branch of the glossopharyngeal nerve (Jacobson’s nerve).
Between the jugular fossa and the stylo-mastoid foramen is another
small opening leading into the canal for the passage of the tympanic
branch of the pneumogastric nerve.

Borders.—The superior border is sharp, and gives attachment to the
tentorium cerebelli. It is grooved for the superior petrosal sinus, and
Dear its extremity is marked by a smooth notch upon which reclines
the fifth nerve.

The anterior border is grooved for the Eustachian tube, and forms
the posterior boundary of the foramen lacerum basis cranii ; by its
sharp extremity it gives attachment to the tensor tympani and levator
palati muscles. The posterior border is grooved for the inferior petro-
sal sinus, and excavated for the jugular fossa; it forms the anterior
boundary of the foramen lacerum posterius.

Development.—By five centres ; one for the squamous portion, one
for the mastoid process, one for the petrous portion, one for the audi-
tory process, which in the fietus is a mere bony ring, incomplete supe-
riorly, and serving for the attachment of the membrana tympani,
annulus membrane tympani ; and one for the styloid process, Ossifi-
cation occurs in these pieces in the following order: in the squamous
portion immediately after the vertebree, then in the petrous, tympanic,
mastoid, and styloid. The tympanic ring is united by its extremities
to the squamous portion during the last month of intrauterine life ; the
squamous, petrous and mastoid portions are consolidated during the
first year: and the styloid some years after birth. It not unfrequently
happens that the latter.remains permanently separate, or is prolonged by
a series of pieces to the os hyoides, and so completes the hyeid arch.
The subsequent changes in the hone are the increase of size of the
glenoid fossa, the growth of the meatus auditorius externus, the level-
ling of the surfaces of the petrous portion and the development of
mastoid cells. Traces of the union of the petrous with the squamous
portion of the bone are usually perceptible in the adult.

Articulations,—With five bones; occipital, parietal, sphenoid, in-
ferior maxillary and malar.
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Attackment of Muscles—To jfourteen; by the squamous portion,
to the temporal ; by the zygoma, to the masseter; by the mastoid por-
tion, to the occipito-frontalis, splenius capitis, sterno-mastoid, trachelo-
mastoid, digastricus and retrahens aurem; by the styloid process, to
the stylo-pharyngeus, stylo-hyoideus, stylo-glossus, and two ligaments,
the stylo-hyoid and stylo-maxillary; and by the petrous portion, to
the levator palati, tensor tympani, and stapedius.

SeueNoD BoNe—The sphenoid (s@#v, a wedge) is an irregular
bone situated at the base of the skull, wedged between the other bones
of the cranium, and entering into the formation both of the cranium
and face. It bears some resemblance in form to a bat with its wings
extended, and is divisible into body, wings, and processes.

The body forms the central mass of the bone, from which the wings
and processes are projected. From the upper and anterior part of the
body extend on each side two small triangular plates,—the lesser wings;
from either side and expanding laterally are the greater wings; pro-
ceeding backwards from the base of the greater wings, the spinous
processes, and downwards, the pterygoid processes.

The body presents for examination a superior or cerebral surface, an
antero-inferior surface, and a posterior surface.

Superior Surface—At the anterior extremity of this surface is a
small projecting plate, the ethmoidal spine, and spreading out on
either side the lesser wings. Behind the ethmoidal spine in the
middle line is a rounded elevation, the olivary process, which supports
the commissure of the optic nerves, and on either side of the posterior
margin of this process is a tubercle, the middle clinoid process. Pass-
ing outwards and forwards from the olivary process, are the optic
foramina, which transmit the optic nerves and ophthalmic arteries.
Behind the optic foramina are two sharp tubercles, the anterior clinoid
processes, which are the inner terminations of the lesser wings. Be-
neath these processes, on the sides of the olivary process, are two
depressions* for the last turn of the internal carotid arteries. Behind
the olivary process is the sella furcica (ephippium), the deep fossa
which lodges the pituitary gland and circular sinus; behind and some-
what overhanging the sella turcica, is a broad rough plate (dorsum
ephippii), bounded at each angle by a tubercle, the posterior clinoid
processes; and behind this plate an inclining surface (clivus Blumen-
bachii), which is continuous with the basilar process of the occipital
bone. On either side of the sella turcica is a broad groove (carotid)
which lodges the internal carotid artery, the cavernous sinus, and the
orbital nerves. Immediately external to this groove, at the junction
of the greater wings with the body, are fonr foramina: the firstisa
broad interval, the sphenoidal fissure, which separates the greater and
lesser wings, and transmits the third, fourth, the three branches of the

* These depressi ionally, as in a skull before me, converted into
foramina by the extensmn of a short bony pillar from the middle to the anterior
clinoid process. f
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ophthalmic division of the fifth and the sixth nerves, and the ophthal-
mic vein. Behind and beneath this fissure is the foramen rotundum
for the superior maxillary nerve ; and still farther back, in the base of
the spinous process, the foramen ovale for the inferior maxillary nerve,

Fig. 20.*

arteria meningea parva, and nervus petrosus superficialis minor. Be-
hind the foramen ovale, near the apex of the spinous process, is the
foramen spinosum for the arteria meningea media.
Upon the antero-inferior surface of the sphenoid is a long flattened
- spine or crest, the superior part of which, crista sphenoidalis, articulates
with the central lamella of the ethmoid, while the inferior part longer
and sharper, the rostrum sphenoidale, is intended to be inserted into
the sheath formed by the upper border of the vomer. On either side
of the crista sphenoidalis is an irregular opening leading into the

* The superior or cerebral surface of the sphenoid bone. 1. The processus
olivaris. 2. The ethmoidal spine. 3. The lesser wing of the left side. 4.
The cerebral surface of the greater wing of the same side. 5. The spinous
process. 6. The extremity of the pterygoid process of the same side, projecting
downwards from the under surface of the body of the bone. 7. The foramen
opticum. 8. The anterior clinoid process. 9. The groove by the side of the
sella turcica; for lodging the internal carotid artery, cavernous plexus, ca-
vernus sinus, and orbital nerves. 10. The sella turcica; the two tubercles in
front of the figure are the middle clinoid processes. 11. The posterior boundary
of the sella turcica ; its projecting angles are the posterior clinoid processes.
12. The basilar portion of the bone. 13. Part of the sphenoidal fissure. 14.
The foramen rotundum. 15. The foramen ovale. 16. The foramen spinosum.
17. The angular interval which receives the apex of the petrous portion of the
temporal bone. The posterior extremity of the Vidian canal terminates at this
angle. 18. The spine of the spinous process; it affords attachment to the in-
ternal lateral ligament of the lower jaw. 19. The border of the greater wing
and spinous process, which articulates with the anterior gart of the squamous
portion of the temporal bone. 20. The internal border of the spinous process,
which assists in the formation of the foramen lacerum basis cranii. 21. That
portion of the greater ala which articulates with the anterior inferior angle of
the parietal bone. 22. The portion of the greater ala which articulates with
the orbital process of the frontal bone.
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sphenoidal cells. The sphenoidal cells, which are absent in the young
subject, are divided by a median septum which is continuous with the
crista, and are partially closed by two thin plates of bone (frequently
broken away), the sphenoidal spongy bones. On each side of the sphe-
noidal cells are the outlets of the optic foramina, sphenoidal fissures,
and foramina rotunda, the lesser and greater wings; and below, the
pterygoid processes. Upon the under surface of the body are two
thin plates of bone (processus vaginales) proceeding from the base of
the pterygoid process at each side and intended for articulation with
the borders of the vomer. On each of these plates, close to the root of

Fig. 21.*

the pterygoid process, is a groove (sometimes a complete canal) con-
verted into a canal by the palate bone, the pterygo-palatine canal for
the pterygo-palatine artery ; and traversing the roots of the pterygoid
processes at their union with the body of the bone are the two ptery-
goid or Vidian canals which give passage to the Vidian nerve and
artery at each side.

The posterior surface is flat and rough, and articulates with the
basilar process of the occipital bone. In the adult, this union is usunally
completed by bone; from which circumstance the sphenoid, in con-
junction with the occipital, is described by Soemmering and Meckel
as a single bone, under the name of spheno-occipital. The posterior

* The antero-inferior view of the sphenoid bone. 1. The ethmoid spine.
2. The rostrum. 3. The sphenoidal s;{ongy bone, partly closing the left open-
ing of the sphenoidal cells. 4. The lesser wing. 5. The foramen opticum
piercing the base of the lesser wing. 6. The sphenoidal fissure. 7. The fora-
men rotundum. 8. The orbital surface of the greater wing. 9. Its temporal
surface. 10. The pterygoid ridge. 11. The pterygo-palatine canal. 12. The
foramen of entrance to the Vigian canal. 13. The internal pterygoid plate.
14. The hamular process. 15. The external pterygoid plate. 16 The fora-
men spinosum. 17. The foramen ovale. 18. The extremity of the spinous
process of the sphenoid.
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surface is continuous on each side with the spinous process, and at the
angle of union is the termination of the Vidian canal.

The lesser wings (processes of Ingrassias) are thin and triangular,
the base being attached to the upper and anterior part of the body of
the sphenoid, and the apex extended outwards, and terminating in an
acute point. The anterior border is irregularly serrated, the posterior
being free and rounded and received into the fissure of Sylvius of the
cerebrum. The inner extremity of this border is the anterior clinoid
process, which is supported by a short pillar of bone, giving attach-
ment to a part of the common tendon of the muscles of the orbit.
The lesser wing forms the posterior part of the roof of the orbit,and its
base is traversed by the optic foramen.

The greater wings present three surfaces; a superior or cerebral,
which forms part of the middle fossa of the base of the skull, an ante-
rior surface which assists in forming the outer wall of the orbit, and an
external surface divided into two parts by the pterygoid ridge. The
superior part of the external surface enters into the formation of the
temporal fossa, and the inferior portion forms part of the zygomatic
fossa. The pterygoid ridge, dividing the two, gives attachment to the
upper origin of the pterygoideus externus muscle.

The spinous processes project backwards at each side from the base
of the greater wings of the sphenoid, and are received into the angu-
lar intervals between the squamous and petrous portions of the tem-
poral bones. Piercing the base of each process is a large oval opening,
the foramen ovale; nearer its apex a smaller opening, the foramen
spinosum ; and extending downwards from the apex a short spine,
which gives attachment to the internal lateral ligament of the lower
jaw and to the laxator tympani muscle. The external border of the
spinous process is rough, to articulate with the lower border of the
squamous portion of the temporal bone; the internal forms the ante-
rior boundary of the foramen lacerum basis cranii, and is somewhat
grooved for the reception of the Eustachian tube.

The pterygoid processes descend perpendicularly from the base of
the greater wings, and form in the articulated skull the lateral boun-
daries of the posterior nares. FEach process consists of an external
and internal plate, and an anterior surface. The external plate is
broad and thin, giving attachment, by its external surface, to the ex-
ternal pterygoid muscle, and by its internal surface to the internal
pterygoid. This plate is sometimes pierced by a foramen, which is not
unfrequently formed by a process of communication passing between
it and the spinous process. The internal pterygoid plate is long and
narrow, and terminated at its extremity by a curved hook, the kamu-
lar process, around which plays the tendon of the tensor palati muscle.
At the base of the internal pterygoid plate is a small oblong depres-
sion, 'the scaphoid fossa, from which arises the circumflexus or tensor
palati muscle. The interval between the two pterygoid plates is the
Pplerygoid fossa ; and the two plates are separated inferiorly by an an-
gular notch (palatine) which receives the tuberosity, or plerygoid
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process, of the palate bone. The anterior surface of the pterygoid
process is broad near its base, and supports Meckel's ganglion, The
base of the processis pierced by the Vidian canal.

Development.—By twelve centres ; four for the body, viz. two for
its anterior (spheno-orbital), and two for its posterior part (spheno-
temporal) ; four for the four wings; two for the internal pterygoid
plates, and two for the sphenoidal spongy bones. Ossification com-
mences in the various pieces of the sphenoid in the following order:—
greater ale, at about the same time with the other bones of the
cranium ; lesser ale, posterior body, at the end of the second month ;
anterior body at the end of the third ; internal pterygoid plate, spongy
bones, between the period of birth and the second year. Osseous
union occurs first between the centres for the posterior body, and at
about the same time between each centre of the anterior body and its
corresponding (lesser) ala ; the third union takes place between the
internal pterygoid plate and the greater ala ; the fourth between the
two centres of the anterior body, and at the same time between the
anterior and posterior body. This is the state of union at birth, the
bone consisting of five centres, one being the body and lesser ale ;
one on each side, the great ala and internal pterygoid plate ; and the
remaining two the sphenoidal spongy bones. The greater ale unite
with the body during the first year ; the spongy bones after puberty ;
and the body of the sphenoid with the basilar process of the occipital
between eighteen and twenty-five.

Articulations.—With fwelve bones ; ali the bones of the head and
five of the face, viz. the two malar, two palate, and the vomer.

Attachment of Muscles—To twelve pairs ; temporal, external ptery-
goid, internal pterygoid, superior constrictor, tensor palati, laxator
tympani, levator palpebrz, obliguus superior, superior rectus, internal
rectus, inferior rectus, and external rectus.

Erumorp BoNe.—The ethmoid (#uds, a sieve) is a square-shaped
cellular bone, situated between the two orbits, at the root of the nose,
and perforated upon its upper surface by a number of small openings,
from which peculiarity it has received its name. It consists of a
perpendicular lamella and two lateral masses.

The perpendicular lamella is a thin central plate, which articulates
with the vomer and cartilage of the septum, and assists in forming
the septum of the nose. It is surmounted superiorly by a thick and
strong process, the crista galli, which projects into the cavity of
the skull, and gives attachment to the falx cerebri. From the base of
the anterior horder of this process there project forwards two small
plates, alar processes, which are received into corresponding depres-
sions in the frontal bone, and often complete posteriorly the foramen
ceecum.  On each side of the crista galli, upon the upper surface of
the bone, is a thin and grooved plate perforated by a number of small
openings, the cribriform lamella, which supports the bulb of the
olfactory nerve, and gives passage to its filaments, and to the nasal
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branch of the ophthalmic nerve.
In the groove of this lamella the
foramina pierce the bone complete-
ly, but at either side they are the
apertures of canals, which run for
some distance in the substance of
the central lamella, inner wall of
the lateral mass and spongy bones.
The opening for the nasal nerve is
a narrow slit in the anterior part of
of the cribriform lamella, close to
the crista galli. The cribriform
lamella serves to connect the la-
teral masses with the perpendicu-
lar plate.

The lateral masses (labyrinthi)
are divisible into an internal and
external surface, and four borders, superior, inferior, anterior, and
posterior. The internal surface is rough and slightly convex, and
forms the external boundary of the upper part of the nasal fosse.
Towards the posterior border of this surface is a narrow horizontal
fissure, the superior meatus of the nose, the upper margin of which is
thin, and somewhat curled inwards ; hence it is named the superior
turbinated bone (concha superior). Below the meatus is the convex
surface of another thin plate, which is curled outwards, and forms the
lower border of the mass, the middle turbinated bone (concha media).
The external surface is quadrilateral and smooth, hence it is named
os planum, and, from its thinness, lamina papyracea ; it enters into the
formation of the inner wall of the orbit.

The superior border is irregular and cellular, the cells being com-
pleted by the edges of the ethmoidal fissure of the frontal bone. This
border is crossed by two grooves, sometimes complete canals, opening
into the orbit by the anterior and posterior ethmoidal foramina. The
inferior border is formed internally by the lower border of the middle
turbinated bone, and externally by a concave irregular fossa, the upper
boundary of the middle meatus. The anterior border presents a
number of incomplete cells, which are closed by the superior maxillary

* The ethmoid bone seen from above and behind. 1. The central lamella.
2, 2. The lateral masses; the numbers are placed on the posterior border of
the lateral mass at each side. 3. The crista galli process. 4. The cribriform
plate of the left side, pierced by the cribriform foramina, 5. The hollow space
Immediately above and to the left of this number is the superior meatus. 6.
The superior turbinated bone. 7. The middle turbinated bone; the numbers
5, 6, 7, are situated upon the internal surface of the left lateral mass, near its
posterior part. The interval between these parts is the superior meatus. 8.
The external surface of the lateral mass, or os planum. 0. The superior or
frontal border of the lateral mass, grooved by the anterior and posterior eth-
moidal canals. 10. Refers to the concavity of the middle turbinated bone,
which is the upper houndary of the middle meatus.
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and lachrymal bone ; and the posterior border is irregularly cellular,
to articulate with the sphenoid and palate bones.

The lateral masses are composed of cells, which are divided by a thin
partition into anterior and posterior ethmoidal cells. The anterior, the
most numerous, communicate with the frontal sinuses, and open by
means of an irregular and incomplete tubular canal, the infundibulum,
into the middle meatus. The posterior cells, fewer in number, open
into the superior meatus.

Development.—By three centres ; one for each lateral mass, and one
for the perpendicular lamella. Ossification commences in the lateral
masses at about the beginning of the fifth month, appearing first in the
os planum and then in the spongy bones. During the latter half of the
first year after birth, the central lamella and lamina cribrosa begin to
ossify, and are united to the lateral masses by the beginning of the
second. The cells of the ethmoid are developed in the course of the
fourth and fifth year. %

Articulations.—With thirfeen bones ; tw g,df }e cramum,—tﬁk
frontal and sphenoid ; the rest of the face, viz./the nasal, superior *
maxillary, lachrymal, palate, the inferior turbinated, and the vomer.

No muscles are attached to this bone.

BONES OF THE FACE. ‘,._,

The face is composed of fourteen bones ; viz. the

Two nasal, Two palate,

Two superior maxillary, Two inferior turbinated,
Two lachrymal, Vomer.

Two malar, Inferior maxillary.

Nasar Bones.—The nasal (fig. 28) are two small quadrangular
bones, forming by their union the bridge and base of the nose. Upon
the upper surface they are convex, and pierced by a foramen for a
small artery ; on the under surface they are somewhat concave, and
marked by a groove, which lodges the nasal branch of the ophthalmic
nerve. The superior border is narrow and thick, the inferior broad,
thin, and irregular.

Development.—By a single centre for each bone, the first ossific de-
position making its appearance at the same time as in the vertebree.

Articulations.—WIith jfour bones; frontal, ethmoidal, nasal, and
superior maxillary.

Attackment of Muscles.—1t has in relation with it the pyramidalis
nassl, and compressor nasi; but neither of these muscles is inserted
into it.

SUPERIOR MAXILLARY BONES.—The superior maxillary are the
largest bones of the face, with the exception of the lower jaw ; they
form, by their union, the whole of the upper jaw, and assist in the
construction of the nose, the orbit, the cheek, and the palate. Each
bone is divisible into a body and four processes.
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Fig. 23.* The body is triangular in form,
and hollowed in its interior into
a large cavity, the antrum maa-
illare (antrum of Highmore). It
presents for examination four sur-
faces, external or facial, internal or
nasal, posterior or zygomatic, and
superior or orbital.

The eaternal, or fucial surface,
forms the anterior part of the bone;
it is irregularly concave, and pre-
sents a deep depression towards its
centre, the canine fossa, which gives
attachment to two muscles, the com-
pressor nasi and levator anguli oris.
Immediately above this fossa is the
infra-orbital foramen, the termina-
tion of the infra-orbital canal, trans-
mitting the superior maxillary nerve,
and infra-orbital artery; and above the infra-orbital foramen, the
lower margin of the orbit, continuous externally with the rough arti-
cular surface of the malar process, and internally with a thick ascend-
ing plate, the nasal process. Towards the middle line of the face this
surface is bounded by the concave horder of the opening of the nose,
which is projected forwards at its inferior termination into a sharp
process, forming, with a similar process of the opposite bone, the za-
sal spine. Beneath the nasal spine, and above the two superior
incisor teeth, is a slight depression, the incisive, or myrtiform fossa,
which gives origin to the depressor labii superioris alzeque nasi muscle.
The myrtiform fossa is divided from the canine fossa by a perpen-
dicular ridge, corresponding with the direction of the root of the canine
tooth. The inferior boundary of the facial surface is the alveolar
process which contains the teeth of the upper jaw ; and it is separated
from the zygomatic surface by a strong projecting eminence, the malar
process.

The internal, or nasal surface, presents a large irregular opening,
leading into the antrum maxillare ; this opening is nearly closed in the

* The superior maxillary bone of the right side, as scen from the lateral
aspect. 1. The external, or facial surface ; the depression in which the figure
is placed is the canine fossa. 2. The posterior, or zygomatic surface. 3. The
superior, or orbital surface. 4. The infra-orbital foramen ; it is situated imme-
diately below the number, 5. The infra-orbital canal, leading to the infra-
orbital foramen. 6. The inferior border of the orbit. 7. The malar process.
8. The nasal process. 9. The concavity forming the lateral boundary of the
anterior nares. 10. The nasal spine. 11. The incisive, or myrtiform fossa.
12. The alveolar process. 13. The internal border of the orbital surface, which
articulates with the ethmoid and palate bone. 14. The concavity which arti-
culates with the lachrymal bone, and forms the commencement of the nasal
duct. 15 The crista nasalis of the palate process. i. The two incisor teeth.
¢. The canine. 5. The two bicuspidati. m. The three molares.
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articulated skull by the ethmoid, palate, lachrymal, and inferior turbi-
nated bones. The cavity of the antrum is somewhat triangular, corre-
sponding in shape with the form of the body of the bone. Upon its
inner wall are numerous grooves, lodging branches of the superior max-
illary nerve, and projecting into its floor several conical processes, corre-
sponding with the roots of the first and second molar teeth. In front
of the opening of the antrum is the strong ascending plate of the nasal
process, marked inferiorly by a rough horizontal ridge (crista turbina-
lis inferior), which gives atfachment to the inferior turbinated bone.
The concave depression immediately above this ridge corresponds with
the middle meatus of the nose, and that below the ridge with the in-
ferior meatus. Between the nasal process and the opening of the
antrum, is a deep groove (sulcus lachrymalis) which is converted
into a canal by the lachrymal and inferior turbinated bone, and con-
stitutes the nasal duct. The superior border of the mnasal surface is
irregularly cellular, and articulates with the lachrymal and ethmoid
bone ; the posterior border is rough, and articulates with the palate
bone ; the anterior border is sharp, and forms the free margin of the
opening of the nose ; and from the inferior border projects inwards
a strong horizontal plate, the palate process.

The posterior surface may be called zygomatic, from forming part of
the zygomatic fossa ; it is bounded externally by the malar process, and
internally by a rough and rounded border, the fuberosity, which is
pletced by a number of small foramina (foramina alveolaria posteriora),
giving passage to the posterior dental nerves and branches of the
superior dental artery. The lower part of this tuberosity presents a
rough oval surface, to articulate with the palate bone, and immediately
above and to the inner side of this articular surface a smooth groove,
which forms part of the posterior palatine canal. The superior border
is smooth and rounded to form the lower boundary of the spheno-
maxillary fissure, and is marked by a notch, the commencement of the
infra-orbital canal. The inferior boundary is the alveolar process,
containing the two last molar teeth.

The orbital surfuce is triangular and thin, and constitutes the floor
of the orbit. It is bounded internally by an irregular edge, which
articulates with the palate, ethmoid, and lachrymal bone ; posteriorly,
by the smooth border which enters into the formation of the spheno-
macxillary fissure ; and, anteriorly, by a convex margin, partly smooth
and partly rough, the smooth portion forming part of the lower margin
of the orbit, and the rough articulating with the malar bone. The
middle of this surface is channelled by a deep groove and canal, the
infra-orbital, which terminates at the infra-oxbital foramen ; and near
to the root of the nasal process is a slight depression, marking the
origin of the inferior oblique muscle of the eyeball. |

The four processes of the superior maxillary bone are the nasal,
malar, alveolar, and palate.

The nasal process ascends by the side of the nose, to which it forms
the lateral boundary, and articulates with the frontal and nasal bone.
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By its external surface it gives attachment to the levator labii supe-
rioris aleque nasi, and to the orbicularis palpebrarum muscle. Its
internal surface contributes to form the inner wall of the nares, and is
marked transversely by a horizontal ridge (crista turbinalis superior)
which divides it into two portions, one above the ridge irregular and
uneven, for giving attachment to and completing the cells of the la-
teral mass of the ethmoid ; the other below, smooth and concave, cor-
responding with the middle meatus. The posterior border is thick
and hollowed into a groove for the nasal duct. The margin of the
nasal process, which is continuous with the lower border of the orbit,
is sharp and marked by a small fubercle which serves as a guide to
the introduction of the knife in the operation for fistula lachrymalis.

The malar process, large and irregular, is situated at the angle of
separation between the facial and zygomatic surfaces, and presents a
triangular surface for articulation with the malar bone.

The alveolar process forms the lower margin of the bone; it is
spongy and cellular in texture, and excavated into deep holes for the
reception of eight teeth.

The palate process is thick and strong, and projects horizontally
inwards from the inner surface of the body of the bone. Superiorly,
it is concave and smooth, and forms the floor of the nares ; inferiorly,
it is also concave but uneven, and assists in the formation of the roof
of the palate. This surface is marked by a deep groove, which lodges
the posterior palatine nerve and artery. Its internal edge is raised
into a ridge (crista nasalis), which, with a corresponding ridge in the
opposite bone, forms a groove for the reception of the vomer. -The pro-
longation of this ridge forwards beyond the level of the facial surface
of the bone is the nasal spine. At the anterior extremity of its nasal
surface is a foramen, which leads into a canal formed conjointly by
the two superior maxillary bones, the anterior palatine canal. The
termination of this canal is situated immediately behind the incisor
teeth, hence it is also named the incisive foramen. Associated with
the incisive openings and canal are two smaller canals, the naso-pala-
tine, which transmit the naso-palatine nerves. These canals are
situated in the walls of the incisive canal, and terminate inferiorly in
that canal, either by separate openings or conjoined.

Development—By four centres; one for the anterior part of the
palate, and incisive portion of the alveolar process (the permanence of
this piece constitutes the intermaxillary bone of animals); one for that
portion of the bone lying internally to the infra-orbital canal and fora-
men; one for that portion lying externally to the groove and canal
and one for the palate process. The superior maxillary bone is one of
the earliest to shew signs of ossification, this process beginning in the
alveolar process, and being associated with the early development of
teeth. The early development of the alveolar process, and the conse-
quent fusion at this point of the original pieces, explains the diffi-
culties which have been felt by anatomists in determining the precise
number of the ossifying centres.
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Articulations.— With nine bones, viz.; with two of the eranium
and with all the bones of the face excepting the inferior maxillary,
These are, the frontal and ethmoid, nasal, lachrymal, malar, inferior
turbinated, palate, vomer, and its fellow of the opposite side.

Attachment of muscles.—To nine ; orbicularis palpebrarum, obliquus
inferior oculi, levator labii superioris aleeque nasi, levator labii supe-
rioris proprius, levator anguli oris, compressor nasi, depressor labii
superioris aleeque nasi, buccinator, masseter.

LacHryMAL BoNEs—(os unguis, from an imagined resemblance to
a finger nail). The lachrymal is a thin oval-shaped plate of bone,
situated at the anterior and inner angle of the orbit. It may be di-
vided into an external and internal surface
and four borders. The eaternal surface is
smooth and marked by a vertical ridge, the Fig. 24.%
lachrymal crest, into two portions, one of
which is flat and enters into the formation
of the orbit, hence may be called the orbital
portion ; the other is concave, and lodges the
lachrymal sac, hence the lachrymal portion.
The crest is expanded inferiorly into a hook-
shaped process (hamulus lachrymalis) which
forms part of the outer boundary of the fossa
lachrymalis. The énternal surface is ureven
and completes the anterior ethmoid cells, it
assists also in forming the wall of the nasal
fossee and nasal duct. The four borders articulate with adjoining
bones.

Development.—By a single centre appearing in the early part of the
third month.

Articulations—With four bones ; two of the cranium, frontal and
ethmoid ; and two of the face, superior maxillary, and inferior tur-
binated bone.

Attachment of Mouscles.—To one muscle, the tensor tarsi, and to an
expansion of the tendo oculi, the former arising from the orbital sur-
face, the other being attached to the lachrymal crest.

MarAr BoNes—(mala, the cheek). The malar (fig. 28) is the
strong quadrangular bone which forms the prominence of the cheek.
It is divisible into an external and internal surface and four processes,
the frontal, orbital, maxillary, and zygomatic. The eaternal surface is

* The lachrymal bone of the right side, viewed upon its external or orbital
surface. 1. The orbital portion of the bone. 2. The lachrymal portion ; the
prominent ridge between these two portions is the crest. 3. The lower ter-
mination of the crest, the hamulus lachrymalis. 4. The superior border which
articulates with the frontal bone. 5. The posterior border, which articulates
with the ethmoid bone. 6. The anterior border which articulates with the su-
geriur én;xillary bone. 7. The border which articulates with the inferior tur~

inated bone.
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smooth and convex, and pierced by several small openings which give
passage to filaments of the temporo-malar nerve and minute arteries.
The internal surface is concave, partly smooth and partly rough ;
smooth where it forms part of the temporal fossa, and rough where it
articulates with the superior maxillary bone.

The frontal process ascends perpendicularly to form the outer
border of the orbit, and to articulate with the external angular process
of the frontal hone. The orbital process is a thick plate, which projects
inwards from the frontal process, and unites with the great ala of the
sphenoid to constitute the outer wall of the orbit. It is pierced by
several small foramina for the passage of temporo-malar filaments of
the superior maxillary nerve. The maxillary process is broad, and
articulates with the superior maxillary bone. The zygomatic process,
narrower than the rest, projects backwards to unite with the zygoma
of the temporal bone.

Development.—By a single centre ; rarely by two or three. In
many animals the malar bone is permanently divided into two por-
tions, orbital and malar. Ossification commences in the malar bone
soon after the vertebre.

Articulations.—With jfour bones; three of the cranium, frontal,
temporal, and sphenoid ; and one of the face, the superior maxillary
bone.

Attachment of Muscles—To five ; levator labii superioris proprius,
zygomaticus minor and major, masseter, and temporal.

Fig. 25.%

Parate BoNEs.—The palate bones
are situated at the posterior part of
the nares, where they enter into the
formation of the palate, the side of
the nose, and the posterior part of the
floor of the orbit; hence they might
with great propriety be named the pa-
lato-naso-orbital bones. Each bone re-
sembles in general form the letter L,
and is divisible into a horizontal plate,
a perpendicular plate, and a pterygoid
process or tuberosity.

The horizontal plate is quadrilateral ;
and presents two surfaces, one superior,
which enters into the formation of the
floor of the nares, the other inferior,
forming the posterior part of the hard palate. The superior surface

* A posterior view of the right palate bone in its natural position; it is
slightly turned to one side to obtain a sight of the internal surface of the per-
pendicular plate (2). 1. The horizontal plate of the bone; its upper or nasal
surface. 2. The perpendicular plate ; its internal or nasal surface. 3, 10, 11.
The pterygoid process or tuberosity. 4. The thick internal border of the hori-
zontal plate, which, articulating with the similar border of the opposite bone,
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is concave and rises towards the middle line, where it unites with its
fellow of the opposite side and forms part of a crest (crista nasalis),
which articulates with the vomer. The ¢nferior surface is uneven,
and marked by a slight transverse ridge, to which is attached the
tendinous expansion of the tensor palati muscle. Near to its
external border are two openings, one large and one small, the
posterior palatine foramina ; the former transmits the posterior pala-
tine nerve and artery, and the latter the middle palatine nerve. The
posterior horder is concave, and presents at its inner extremity a
sharp point, which with a corresponding point in the opposite bone
constitutes the palate spine for the attachment of the azygos uvule
muscle,

The perpendicular plate is also quadrilateral ; and presents two sur-
faces, one internal or nasal, forming a part of the wall of the nares ;
the other external, bounding the spheno-maxillaryfossa and antrum,
The 4nternal surface is marked near its middle by a horizontal ridge
(crista turbinalis inferior), to which is united the inferior turbinated
bone, and at about half an inch above this by another ridge (crista
turbinalis superior) for the attachment of the middle turbinated bone.
The concave surface below the inferior ridge is the lateral boundary
of the inferior meatus of the nose ; that between the two ridges corre-
sponds with the middle meatus, and the surface above the superior
ridge with the superior meatus. The external surface, extremely irre-
gular, is rough on each side for articulation with neighbouring benes,
and smooth in the middle to constitute the inner boundary of the
spheno-maxillary fossa. This smooth surface terminates inferiorly in
a deep groove, which being completed by the tuberosity of the su-
perior maxillary bone and pterygoid process of the sphenoid, forms
the posterior palatine canal.

Near the upper part of the perpendicular plate is a large oval notch
completed by the sphenoid, the spheno-palatine foramen, which trans-
mits the spheno-palatine nerves and artery, and serves to divide the
upper extremity of the bone into two portions, an anterior or orbital,
and a posterior or sphenoidal portion. The orbital portion is hollow
within, and presents five surfaces externally ; three articular, and twe
free ; the three articular are the anterior, which looks forward and
articulates with the superior maxillary bone, internal with the ethmoid,
and posterior with the sphenoid. The free surfaces are the superior
or orbital, which forms the posterior part of the floor of the orbit, and

forms the crista nasalis for the reception of the vomer. 5. The pointed pro-
cess, which with a similar process of the opposite bone forms the palate spine.
6. The horizontal ridge which gives attachment to the inferior turbinated bone;
the concavity below this ridge enters into the formation of the inferior meatus,
and the concavity (2) above the ridge into that of the middle meatus. 7. The
spheno-palatine notch. 8. The orbital portion. 9. The crista turbinalis supe-
rior for the middle turbinated bone. 10. The middle facet of the tuberosity,
which enters into the formation of the pterygoid fossa. The facets 11 and 3
articulate with the two pterygoid plates, 11 with the internal, and 3 with the
external.
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the external, which looks into the
spheno-maxillary fossa.

The sphenoidal portion, much smaller
than the orbital, has three surfaces,
two lateral and one superior. The ex-
ternal lateral surface enters into the
formation of the spheno-maxillary fos-
sa; the internal lateral forms part of
the lateral boundary of the nares ; and
the superior surface articulates with
the under part of the body of the sphe-
noid bone, and assists the sphenoidal
spongy bones in closing the sphenoidal
sinuses. This portion takes part in
the formation of the pterygo-palatine
canal.

The pterygoid process or tuberosily of
the palate bone is the thick and rough process which stands backwards
from the angle of union of the horizontal with the perpendicular por-
tion of the bone. It is received into the angular fissure, which exists
between the two plates of the pterygoid process at their inferior extre-
mity, and presents three surfaces: one concave and smooth, which
forms part of the pterygoid fossa ; and one at each side to articulate
with the pterygoid plates. The anterior face of this process is rough
and articulates with the superior maxillary bone.

Development.—By a single centre, which appears in the angle of
union between the horizontal and perpendicular portion, at the same
time with ossification in the vertebra.

Articulations.—With siz bones ; two of the cranium, the sphenoid
and ethmoid ; and four of the face, the superior maxillary, inferior
turbinated bone, vomer, and the palate bone of the opposite side.

Attachment of Muscles.~—To four ; the tensor palati, azygos uvule,
internal and external pterygoid.

INFERIOR TURBINATED BoNES.—The inferior turbinated or spongy
bone, is a thin layer of light and porous bone, attached to the crista
turbinalis inferior of the inner wall of the nares,and projecting in-
wards towards the septum parium. The inferior turbinated bone is
broad in front, narrow and tapering behind, and slightly curled upon
itself, so as to bear some resemblance to one valve of a bivalve shell,

* The perpendicular plate of the palate bone seen npon its external or spheno-
maxillary surface, 1. The rough surface of this plate, which articulates with
the superior maxillary bone and bounds the antrum. 2. The posterior palatine
canal, completed by the tubcrosity of the superior maxillary bone and pterygoid
process. The rough surface to the left of the canal (2) articulates with the
Internal gterygoid plate. 3. The spheno-palatine notch. 4, 5, 6. The orbital
portion of the perpendicular plate. 4. The spheno-maxillary facet of this por-
tion; 5. its orbital facet; 6. its maxillary facet, to articulate with the superior
maxillary bone. 7 The sphenoidal portion of the perpendicular plate. 8. The
Ppterygoid process or tuberosity of the bone.
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hence its designation concha inferior. The bone presents for examina-
tion a convex and concave surface, and a superior and inferior border.
The convex surface looks inwards and upward, and forms the inferior
boundary of the middle meatus naris ; it is marked by several longi-
tudinal grooves for branches of the sphenopalatine nerve and artery.
The concave surface looks downwards and outwards, and constitutes
the roof of the inferior meatus. The superior border is irregular ; it
is attached to the crista turbinalis inferior of the superior maxi
bone in front, to the same crest on the palate bone behind, and be-
tween those attachments gives off two, and sometimes three, thin and
laminated processes. The most anterior of these processes, processus
lachrymalis, articulates with the lachrymal bone, and assists in com-
pleting the nasal duct. The middle process, processus maxillaris, de-
scends and assists in closing the antrum maxillare ; while the posterior,
processus ethmoidalis, which is often wanting, ascends towards the
ethmoid bone, and also takes part in the closure of the antrum maxil-
lare. - The énferior border is rounded, and thicker than the rest of the
bone.

Development.—By a single centre which appears at about the middle
of the first year. .

1t affords no attachment to muscles.

Articulations.—With four bones ; the ethmoid, superior maxillary,
lachrymal, and palate.

Vonmer.—The vomer is a thin quadrilateral plate of bone, forming
the posterior and inferior part of the septum of the nares.

The superior border is broad and expanded to articulate, in the
middle with the under surface of the body of the sphenoid, and on
each side with the processus vaginalis of the pterygoid process. The
anterior part of this border is hollowed into a sheath for the reception
of the rostrum of the sphenoid. The énferior border is thin and
irregular, and is received into the grooved summit of the crista nasalis.
The posterior border is sharp and free and forms the posterior division
of the two nares. The anterior border is more or less deeply grooved
for the reception of the central lamella of the ethmoid and cartilage of
the septum. This groove is an indication of the early constitution of
the bone of two lamellz, united at the inferior border. The vomer not
unfrequently presents a convexity to one or the other side, generally
it is said, to the left.

Development.—By a single centre, which makes its appearance at
the same time with those of the vertebrz. Ossification begins from
below and proceeds upwards. At birth the vomer presents the form
of a trough in the concavity of which the cartilage of the septum nasi
is placed ; it is this disposition which subsequently enables the bone
to embrace the rostrum of the sphenoid.

The vomer has no muscles attached to it.

Articulations.— With siz bones 3 the sphenoid, ethmoid, two superior
maxillary, and two palate bones, and with the cartilage of the septum.

E
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INFERIOR MAXILLARY BONE.—The lower jaw is the arch of bone
which contains the inferior teeth ; it is divisible into a horizontal
portion or body, and a perpendicular portion, the ramus, at each
side.

Upon the external surface of the body of the bone, at the middle
line, and extending from between the two first incisor teeth to the
chin, is a slight ridge, crista mentalis, which indicates the point of
conjunction of the lateral halves of the bone in the young subject, the
symphysis. Immediately external to this ridge is a depression which
gives origin to the depressor labij inferioris muscle ; and corresponding
with the root of the lateral incisor tooth, another depression, the
incisive fossa, for the levator labii inferioris. Further outwards is an
oblique opening, the mental foramen, for the exit of the inferior dental
nerve and artery, and below this foramen, the commencement of an
oblique ridge which runs upwards and outwards to the base of the
coronoid process and gives attachment to the depressor anguli oris,
platysma myoides, and buccinator muscles. Near to the posterior
part of this surface is a rough impression made by the masseter
muscle ; and immediately in front of this impression, a groove may
occasionally be seen for the facial artery. The projecting tuberosity
at the posterior extremity of the lower jaw, at the point where the
body and ramus meet, is the angle.

Upon the internal surfuce of the body of the bone at the symphysis,
are two small pointed tubercles; immediately beneath these, two other
tubercles less marked and pointed, beneath them a ridge, and beneath
the ridge two rough depressions of some size. These four points give at-
tachment from above downwards to the genio-hyo-glossi, genio-hyoidei,
part of the mylo-hyoidei and to the digastric muscles. Running out-
wards into the body of the bone from the above ridge is a prominent line,
the mylo-hyoidean ridge, which gives attachment to the mylo-hyoideus
muscle, and by its extremity to the pterygo-maxillary ligament and
superior constrictor muscle. Immediately above the ridge, and by
the side of the symphysis, is a smooth concave surface, which cor-
responds with the sublingual gland ; and below the ridge, and more
externally, a deeper fossa for the submaxillary gland.

The superior border of the body of the bone is the alveolar process,
furnished in the adult with alveoli for sixteen teeth. The inferior
border or base is rounded and smooth ; thick and everted in front to
form the chin, and thin behind where it merges in the angle of the
bone.

The ramus is a strong square-shaped process, differing in direc-
tion at various periods of life ; thus, in the fetus and infant, it
is almost parallel with the body ; in youth it is oblique, and gradually
increases in the vertical direction until manhood ; in old age, after
the loss of the teeth, it again declines and assumes the oblique
direction. Upon its external surface it is rongh, for the attachment of
of the masseter muscle ; and at the junction of its posterior border
with the body of the bone, is a rough tuberosity, the angle of the
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lower jaw, which gives attachment by its inner margin to the stylo-
maxillary ligament.

The upper extremity of the ramus presents two processes, separated
by a concave sweep, the sigmoid notch. The anterior is the coronoid
process; it is sharp and
pointed, and gives attach- I
ment by its inner surface
to the temporal muscle, The
anterior border of the coro-
noid process is grooved at
its lower part for the buc-
cinator muscle. The poste-
rior process is the condyle
of the lower jaw, which is
flattened from before back-
wards, oblique in direction,
and smooth upon its upper
surface, to articulate with
the glenoid cavity of the
temporal bone. The con- G
striction around the base of
the condyle is its neck, into which is inserted the external pterygoid
muscle. The sigmoid notch is crossed by the masseteric artery and
nerve.

The énfernal surface of the ramus is marked near its centre by a
large oblique foramen, the inferior dental, for the entrance of the
inferior dental artery and nerve into the dental canal. Bounding this
opening is a sharp margin, to which is attached the internal lateral
ligament, and passing downwards from the opening a narrow groove
which lodges the mylo-hyoidean merve with a small artery and vein.
To the uneven surface above, and in front of the inferior dental fora-
men, is attached the temporal muscle, and to that below it the internal
pterygoid. The internal surface of the neck of the condyle gives at-
tachment to the external pterygoid muscle ; and the angle to the
stylo-maxillary ligament.

Development.—By two centres ; one for each lateral half, the two
sides meeting at the symphysis, where they become united. The
lower jaw is the earliest of the hones of the skeleton to exhibit ossifi-
cation, with the exception of the clavicle ; ossific union of the sym-
physis takes place during the first year.

.
/\ Fig, 27.%

A

* The lower jaw. 1. The body. 2. The ramus. 8. The symphysis. 4.
The fossa for the depressor labii inferioris muscle. 5. The mentai’ f%ramen.
6. The external oblique ridge. 7. The groove for the facial artery ; the situa-
tion of the groove is marked by a notch in the bone a little in front of the num-
ber. 8. The angle. 9. The extremity of the mylo-hyoidean ridge. 10. The
coronoid process. 11. The condyle. 12. The sigmoid notch. 13. The inferior
dental foramen. 14. The mylo-hyoidean groove. 15. The alveolar process.
i. The middle and lateral incisor tooth of one side. ¢. The canine tooth. &.
The two bicuspides. m. The three molares,
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Articulations—With the glenoid fosse of the two temporal bones,
through the medium of a fibro-cartilage. g

Attachment of Muscles.—To fourteen pairs ; by the external surface
commencing at the symphysis, and proceeding outwards, — levator
labii inferioris, depressor labii inferioris, depressor anguli oris, pla-
tysma myoides, buccinator, and masseter ; by the internal surface also
commencing at the symphysis, the genio-hyo-glossus, genio-hyoideus,
mylo-hyoideus, digastricus, superior constrictor, temporal, external
pterygoid, and internal pterygoid.

Table shewing the Points of Developmént, Articulations, and Attach-
ment of Muscles, of the Bones of the Head.

Attachment of
Li 7, P 4 A,_l 14 7,

Occipital 5= 45 1R 255 Hee 2 13 pairs.
Parietal . . . 1 5 3 1 muscle.
Frontal . 3 3 2 12 e 3 pairs.
Temporal . . . 5 . 5 . 14 muscles.
Sphenoid . s 12 5 1ol 12 pairs.
Ethmoid . 5 3 . 13 S none.
Nasal 3 . : 1 . 4 none,
Superior maxillary . 6 9 9 muscles.
Lachrymal SRS 1 5 4 9 1= b
Malar 5 A 3 1 o 4 s 5 ib.
Palate ¢ 3 1 s 6 . 4 ib.
Inferior turbinated 1 4 4 none.
Vomer . . 1 5 6 none.
Lower jaw 3 2 o 2 14 pairs.

SUTURES.

The bones of the cranium and face are connected with each other by
means of sutures (sutura, a seam), of which there are four principal
varieties,—serrated, squamous, harmonia, and schindylesis.

The serrated suture is formed by the union of two borders possessing
serrated edges, as in the coronal, sagittal, and lambdoid sutures. In
these sutures the serrations are formed almost wholly by the external
table, the edges of the internal table lying merely in apposition.

The squamous suture (squama, a scale) is formed by the overlapping
of the bevelled edges of two contiguous bones, as in the articulation
between the temporal and lower border of the parietal. In this suture
the approximated surfaces are roughened, so as to adhere mechanically
with each other.

The harmonia suture (&gsiv, to adapt) is the simple apposition of
contiguous surfaces, the surfaces being more or less rough and reten-
tive. This suture is seen in the connection between the superior

maxillary bones, or of the palate processes of the palate bones with
each other.
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The -schindylesis suture (sxv30Anais, a fissure) is the reception of
one hone into a sheath or fissure of another, as occurs in the articula-
tion of the rostrum of the sphenoid with the vomer, or of the latter
with the perpendicular lamella of the ethmoid, and with the crista
nasalis of the superior maxillary and palate bones.

The serrated suture is formed by the interlocking of the radiating
fibres along the edges of the flat bones of the cranium during growth.
When this process is retarded in the infant by over distention of the
head, as in hydrocephalus, and sometimes without any such apparent
cause, distinet ossific centres are developed in the interval between the
edges ; and, being surrounded by the suture, form independent pieces,
which are called ossa ¢riquetra, or ossa Wormiana. In the lambdoid
suture there is generally one or more of these bones ; and, in a beauti-
ful adult hydrocephalic skeleton in the possession of Mr. Liston, there
are upwards of one hundred.

The coronal suture (fig. 28) extends transversely across the vertex
of the skull, from the upper part of the greater wing of the sphenoid
to the same point on the opposite side ; it connects the frontal with
the parietal bones. In the formation of this suture the edges of the
articulating bones are bevelled, so that the parietal rest upon the
frontal at each side, and in the middle the frontal rests upon the
parietal bones ; they thus afford each other mutual support in the
consolidation of the skull.

The sagittal suture (fig. 28) extends longitudinally backwards
along the vertex of the skull, from the middle of the coronal to the
apex of the lambdoid suture. It is very much serrated, and serves to
unite the two parietal bones. In the young subject, and sometimes
in the adult, this suture is continued through the middle of the frontal
bone to the root of the nose, under the name of the frontal suture.
Ossa triquetra are sometimes found in the sagittal suture.

The lambdoid suture is pamed from some resemblance to the Greek
letter A, consisting of two branches, which diverge at an acute angle
from the extremity of the sagittal suture. This suture connects the
occipital with the parietal bones. At the posterior and inferior angle
of the parietal bones, the lambdoid suture is continued onwards in a
curved direction into the base of the skull, and serves to unite the
occipital bone with the mastoid portion of the temporal, under the
name of the addit tum suture lambdoidalis. 1t is in the lambdoid
suture that ossa triquetra occur most frequently.

The squamous suture (fig. 28) unites the squamons portion of the
temporal bone with the greater ala of the sphenoid and -with the
parietal, overlapping the lower border of the latter. The portion of
the suture which is continued backwards from the squamous portion
of the bone to the Jambdoid suture, and connects the mastoid portion
with the posterior inferior angle of the parietal, is the additamentum
suture squamose.

The additamentum suture lambdoidalis and additamentum suturze
squamosa, constitute together the mastoid suture.
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Across the upper part of the face is an irregular suture, the #rans-
werse, which connects the frontal bone with the nasal, superior maxillary,
lachrymal, ethmoid, sphenoid, and malar bones. The other sutures
are too unimportant to deserve particular names or description.

REGIONS OF THE SKULL.

The skull, considered as a whole, is divisible into four Tegions,—a
superior region, or vertex ; a lateral region ; an inferior region, or
base ; and an anterior region, the face.

Fig. 28.%

The SUPERIOR REGION, or vertex of the skull, is bounded anteriorly
by the frontal eminences ; on each side by the temporal ridges and
parietal eminences ; and behind by the superior curved line of the

* A front view of the skull. 1. The frontal portion of the frontal bone.
The 2, immediately over the root of the nose, refcrs to the nasal tuberosity ;
the 3, over the orbit, to the supra-orbital ridge. 4. The optic foramen. 5. The
sghenoid;ﬂ fissure. 6. The spheno-maxillary fissure. 7. The lachrymal fossa in
the lachrymal bone, the commencement of the nasal duct. The figures 4, 5, 6,
7, are within the orbit. 8. The opening of the anterior nares, divided into two

arts by the vomer ; the number is placed upon the latter. 9. The infra-orbital

oramen. 10. The malarbone, 11. The symphysis of the lower jaw. 12. The

mental foramen. 13. The ramus of the lower jaw. 14. The parietal bone.
15. The coronal suture. 16. The temporal bone. 17. The squamous suture.
18. The upper part of the great ala of the sphenoid bone. 19. The commence-
ment of the temporal ridge. 20. The zygoma of the temporal bone, assisting
to form the zygomatic arch. 21. The mastoid process.
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occipital bone and occipital protuberance. It is crossed transversely
by the coronal suture, and marked from before backwards by the
sagittal, which terminates posteriorly in the lambdoid suture. Near

' Fig. 29.%

the posterior extremity of the region, and on each side of the sagittal
suture, is the parietal foramen.

Upon the inner, or cerebral surface of this region is a shallow
groove, extending along the middle line from before backwards, for
the superior longitudinal sinus; on either side of this groove are

* The cerebral surface of the base of the skull. 1. One side of the anterior
fossa ; the number is placed on the roof of the orbit, formed by the orbital
plate of the frontal bone. 2. The lesser wing of the sphenoid. 3. The erista
galli. 4. The foramen ceecum. 5. The cribriform lamella of the ethmoid. 6.
The processus olivaris. 7. The foramen opticum. 8. The anterior clinoid
process. 9. The carotid groove upon the side of the sella turcica, for the in-
ternal carotid artery and cavernous sinus. 10, 11, 12. The middle fossa of
the base of the skull. 10. Marks the great ala of the sphenoid. 11. The
squamous portion of the temporal bone. 12. The petrous portion of the tem-
poral. 13. The sella turcica. 14. The basilar portion of the sphenoid and
occipital bone (clivus Blumenhachii). The uneven ridge between Nos. 13, 14,
is the dorsum ephippii, and the prominent angles of this process the posterior
clinoid processes, 15 The foramen rotundum. 16. The foramen ovale. 17.
The foramen spinosum ; the small irregular opening between 17 and 12 is the
hiatus Fallopii. 18. The posterior fossa of the base of the skull. 19, 19. The
groove for the lateral sinus, 20. The ridge upon the occipital bone, which gives
attachment to the falx cerebelli. 21. The foramen magnum. 22. The meatus
auditorius internus. 23. The jugular foramen.
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several small fossz for the Pacchionian bodies, and further outwards
digital fossee corresponding with the convexities of the convolutions
and numerous ramified markings for lodging the branches of the
arteria meningea media.

The LATERAL REGION of the skull is divisible into three portions ;
temporal, mastoid, and zygomatic.

The temporal portion, or temporal fossa, is bounded above and
behind by the temporal ridge, in front by the external angular process
of the frontal bone and by the malar bone, and below by the zygoma.
It is formed by part of the frontal, great wing of the sphenoid, parietal,
squamous portion of the temporal, malar bone and zygoma, and lodges
the temporal muscle with the deep temporal arteries and nerves.

The mastoid portion is rough, for the attachment of muscles. Upon
its posterior part is the mastoid foramen, and below, the mastoid pro-
cess. In front of the mastoid process is the external auditory fora-
men, surrounded by the external auditory process ; and in front of this
foramen the glenoid cavity, bounded above by the middle root of the
zygoma and in front by its tubercle.

The zygomatic portion, or fossa, is the irregular cavity below the
zygoma, bounded in front by the superior maxillary bone, inter-
nally by the external pterygoid plate, above by part of the great
wing of the sphenoid and squamous portion of the temporal bone, and
by the temporal fossa, and externally by the zygomatic arch and ramus
of the lower jaw. It contains the external pterygoid, with part of the
temporal and internal pterygoid muscle, and the internal maxillary
artery and inferior maxillary nerve, with their branches. At the
bottom of the zygomatic fossa are two fissures, the spheno-maxillary
and the pterygo-maxillary. The spheno-mawillary fissure is horizontal
in direction, opens into the orbit, and is situated between the great
ala of the sphenoid and the superior maxillary bone. It is completed
externally by the malar bone. The plerygo-maxillary fissure is verti-
cal, and descends at right angles from the extremity of the preceding.
It is situated between the pterygoid process and the tuberosity of the
superior maxillary bone, and transmits the internal maxillary artery.
At the angle of junction of these two fissures is a small cavity, the
spheno-maaxillary fossa, bounded by the sphenoid, palate, and superior
maxillary bones, in which are seen the openings of five foramina,—
the foramen rotundum, spheno-palatine, pterygo-palatine, posterior
palatine, and Vidian. It lodges Meckel’s ganglion and the termina-
tion of the internal maxillary artery.

The BASE OF THE SKULL presents an internal or cerebral, and
an external or basilar surface.

The cerebral surface is divisible into three parts, which are named
the anterior, middle, and posterior fossa of the base of the cranium,
The anterior fossa is somewhat convex on each side, where it cor-
responds with the roofs of the orbits ; and concave in the middle, in
the situation of the ethmoid bone and the anterior part of the body of
the sphenoid. The latter and the lesser wings constitute its posterior
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boundary. It supports the anterior lobesof the cerebrum. In the
middle line of this fossa, at its anterior part, is the erista galls, im-
mediately in front of this process, the foramen cecum, and on each
side the eribriform plate, with its foramina, for the transmission of the
filaments of the olfactory and nasal branch of the ophthalmic nerve.
Farther back in the middle line is the processus olivaris, and on the
sides of this process the optic foramina, anterior and middle clinoid
processes, and vertical grooves for the internal carotid arteries.

The middle fossa of the base, deeper than the preceding, is bounded
in front by the lesser wing of the sphenoid ; behind, by the petrous
portion of the temporal bone ; and is divided into two lateral parts by
the sella turcica. It is formed by the posterior part of the body,
great ala, and spinous process of the sphenoid, and by the petrous and
squamous portion of the temporal bones. 1In the centre of this fossa
is the selle turcica which lodges the pituitary gland, bounded in
front by the anterior and middle and behind by the posterior clinoid
processes. On each side of the sella turcica is the carotid groove
for the internal carotid artery, the cavernous plexus of nerves, the
cavernous sinus, and the orbital nerves, and a little farther outwards
the following foramina from before backwards, sphenoidal fissure (fora-
men lacerum anterius) for the transmission of the third, fourth, three
branches of the ophthalmic division of the fifth, and the sixth nerve,
and ophthalmic vein ; foramen rotundum, for the superior maxillary
nerve ; foramen ovale, for the inferior maxillary nerve, arteria menin-
gea parva, and nervus petrosus superficialis minor ; foramen spirosum,
for the arteria meningea media ; foramen lacerum basis cranti, which
gives passage to the internal carotid artery, carotid plexus, and
petrosal branch of the Vidian nerve. On the anterior surface of the
petrous portion of the temporal bone is a groove, leading to a fissured
opening, the kiatus Fallopii, for the petrosal branch of the Vidian
nerve ; and immediately beneath this a smaller foramen, for the
nervus petrosus superficialis minor. Towards the apex of this portion
of bone is the notch for the fifth nerve, and below it a slight depres-
sion for the Casserian ganglion. Farther outwards is the eminence
which marks the position of the perpendicular semi-circular canal.
Proceeding from the foramen spinosum are t¥o grooves which indicate
the course of the trunks ‘of the arteria meningea media. The whole
fossa lodges the middle lobes of the cerebrum.

The posterior fossa, larger than the other two, is formed by the
occipital bone, by the petrous and mastoid portion of the temporals,
and by a small part of the sphenoid and parietals. It is bounded in
front by the upper border of the petrous portion and dorsum ephippii,
and along its posterior circumference by the groove for the lateral
sinuses; it gives support to the pons Varolii, medulla oblongata and
cerebellum. In the centre of this fossa is the foramen magnum bound-
ed on each side by a rough tubercle, which gives attachment to the
odontoid ligament, and by the anterior condyloid foramen. In front
of the foramen magnum is the concave surface (clivus Blumenbachii)
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which supports the medulla oblongata and pons Varolii, and on each
side the following foramina from before backwards. The internal
audifory foramen, for the auditory and facial nerve and auditory
artery ; behind, and external to this is a small foramen leading into

Fig. 30.*

the aqueductus vestibuli ; and below it, partly concealed by the edge of
the petrous bone, the aqueductus cochlee ; next, a long fissure, the
foramen lacerum posterius, or jugular foramen, giving passage ex-

* The external or basilar surface of the base of the skull. 1, 1. The hard
alate. The figures are placed upon the palate processes of the superior max-
Ulary bones. 2. The incisive, or anterior palatine foramen. 3. The palate
process of the palate bone. The large opening near the figure is the posterior
alatine foramen. 4. The palate spine ; the curved line upon which the num-
er rests, is the transverse ridge. 5. The vomer, dividing the openings of the
g%sterior nares. 6. The internal pterygoid plate. 7. The scaphoid fossa. 8.
e external pterygoid plate. The interval between 6 and 8 (right side of the
figure), is the pterygoid fossa. 9. The zygomatic fossa. 10. The basilar pro-
cess of the occipital bone. 11. The foramen magnum. 12. The foramen
ovale. 13. The foramen spinosum. 14. The glenoid fossa. 15, The meatus
auditorius externus. 16. The foramen lacerum anterius basis cranii. 17. The
carotid foramen of the left side. 18. The f¢ lacerum p us, or jugu-
lar foramen. 19. The styloid process. 20. The stylo-mastoid foramen, 21.
The mastoid process. 22. One of the condyles of the occipital bone. 23. The
posterior condyloid fossa.
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ternally to the commencement of the internal jugular vein and in-
ternally to the eighth pair of nerves. Converging towards this fora-
men from behind is the deep groove for the lateral sinus, and from the
front the groove for the inferior petrosal sinus.

Behind the foramen magnum is a longitudinal ridge, which gives
attachment to the falx cerebelli, and divides the two inferior foss® of
the occipital bone ; and above the ridge is the internal occipital pro-
tuberance and the transverse groove lodging the lateral sinus.

The external surface of the base of the skull is extremely irregular.
From before backwards it is formed by the palate processes of the
superior maxillary and palate bones ; the vomer ; pterygoid, spinous
Pprocesses, and part of the body of the sphenoid ; under surface of the
squamous, petrous, and mastoid portion of the temporals ; and by the
occipital bone. The palate processes of the superior maxillary and
palate bones constitute the hard palate, which is raised above the level
of the rest of the base, and is surrounded by the alveolar processes
containing the teeth of the upper jaw. At the anterior extremity of
the hard palate, and directly behind the front incisor teeth, is the
anterior palatine or incisive foramen, the termination of the anterior
palatine canal, which contains the naso-palatine ganglion, and trans-
mits the anterior palatine nerves. At the posterior angles of the
palate are the posterior palatine foramina, for the posterior palatine
nerves and arteries. Passing inwards from these foramina are the
transverse ridges to which are attached the expansions of the tensor
palati muscles, and at the middle line of the posterior border the palate
spine which gives origin to the azygos uvule. The hard palate is
marked by a crucial suture, which distinguishes the four processes of
which it is composed. Behind, and above the hard palate, are the
posterior nares, separated by the vomer, and bounded on each side by
the pterygoid processes. At the base of the pterygoid processes are
the pterygo-palatine canals. The internal pterygoid plate is long and
narrow, terminated at its apex by the hamular process, and at its
base by the scaphoid fossa. The external plate is broad ; the space
between the two is the pterygoid fossa; it contains part of the internal
pterygoid muscle, and the tensor palati. Externally to the external
pterygoid plate is the zygomatic fossa. Behind the nasal foss, in the
middle line, is the under surface of the body of the sphenoid, and
the basilar process of the occipital bone, and, still further back, the
foramen magnum. At the base of the external pterygoid plate, on
each side, is the foramen ovale, and hehind this the foramen spinosum
with the prominent spine which gives attachment to the: internal
lateral ligament of the lower jaw and the laxator tympani muscle.
Running outwards from the apex of the spinous process of the
sphenoid bone, is the fissura Glaseri, which crosses the glenoid
fossa transversely, and divides it into an anterior smooth surface,
bounded by the eminentia articularis, for the condyle of the lower jaw,
and a posterior rough surface for a part of the parotid gland. Behind
the foramen ovale and spinosum, is the irregular fissure between the
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spinous process of the sphenoid bone and the petrous portion of the
temporal, the foramen lacerum anterius basis cranii, which lodges the

_internal carotid artery and Eustachian tube, and in which the carotid
branch of the Vidian nerve joins the carotid plexus. Following the
direction of this fissure outwards is the foramen for the Eustachian tube,
and that for the tensor tympani muscle, separated from each other by
the processus cochleariformis. Behind the fissure is the pointed pro-
cess of the petrous bone which gives origin to the levator palati muscle,
and, externally to this process, the carotid foramen for the transmission
of the internal carotid artery and the ascending branch of the superior
cervical ganglion of the sympathetic; and behind the carotid foramen,
the foramen lacerum posterius and jugular fossa. Externally, and
somewhat in front of the latter, is the styloid process, and at its base
the vaginal process. Behind and at the root of the styloid process is
the stylo-mastoid foramen, for the facial nerve and stylo-mastoid
artery, and further outwards the mastoid process. Upon the inner
side of the root of the mastoid process is the digastric fossa ; and a
little farther internally, the occipital groove. On either side of the
foramen magnum, and near its anterior circumference, are the con-
dyles of the occipital bone. In front of each condyle, and piercing its
base, is the anterior condyloid foramen for the hypoglossal nerve, and
directly behind the condyle the irregular fossa in which the posterior
condyloid foramen is situated. Behind the foramen magnum are the
two curved lines of the occipital bone, the spine, and protuberance,
with the rough surfaces for the attachment of musecles.

The Face is somewhat oval in contour, uneven in surface, and
excavated for the reception of two principal organs of sense,—the eye
and the nose. It is formed by part of the frontal bone and by the
bones of the face. Superiorly it is bounded by the frontal eminences ;
beneath these are the superciliary ridges, converging towards the nasal
tuberosity ; beneath the superciliary ridges are the supra-orbital ridges,
terminating externally in the external border of the orbit, and inter-
nally in the internal border, and presenting towards their inner third
the supra-orbital notch, for the supra-orbital nerve and artery. Be-
neath the supra-orbital ridges are the openings of the orbits. Between
the orbits is the bridge of the nose, overarching the anterior nares; and
on each side of this opening the canine fossa of the superior maxillary
bone, the infra-orbital foramen, and still farther outwards the pro-
minence of the malar bone ; at the lower margin of the anterior nares
is the nasal spine, and beneath this the superior alveolar arch contain-
ing the teeth of the upper jaw. Forming the lower boundary of the
face is the lower jaw, containing in its alveolar process the lower
teeth, and projecting inferiorly to form the chin; on either side of the
chin is the mental foramen. If a perpendicular line be drawn from
the inner third of the supra-orbital ridge to the inner third of the
body of the lower jaw, it will be found to intersect three openings 5—
the supra-orhital,. infra-orbital, and mental, each giving passage to a
facial branch of the fifth nerve.
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ORBITS.

The orbits are two quadrilateral hollow cones, situated in the upper
part of the face, and intended for the reception of the eye-balls, with
their muscles, vessels, and nerves, and the lachrymal glands. The cen-
tral axis of each orbit is directed outwards, so that the axes of the two
continued into the skull through the optic foramina, would intersect
over the middle of the sella turcica. The superior boundary of the
orbit is formed by the orbital plate of the frontal bone, and by part of
the lesser wing of the sphenoid ; the inférior, by part of the malar
bone and by the orbital processes of the superior maxillary and palate
bone ; the énfernal by the lachrymal bone, the os planum of the
ethmoid and part of the body of the sphenoid ; and the external, by
the orbital process of the malar bone and the great ala of the sphenoid ;
these may be expressed more clearly in a tabular form :—

Frontal.
Sphenoid (lesser wing).

Malar. . Lachrymal.
Sphenoid (greater wing). Orbit. Ethmoid (os planum).
Sphenoid (body).

Malar.
Superior maxillary.
Palate.

There are nine openings communicating with the orbit :—the optic,
for the admission of the optic nerve and ophthalmic artery ; the sphe-
noidal fissure, for the transmission of the third, fourth, the three
branches of the ophthalmic division of the fifth and the sixth nerve,
and the ophthalmic vein ; the spheno-maxillary fissure, for the passage
of the superior maxillary nerve and artery to the opening of entrance
of the infra-orbital canal ; temporo-malar foramina~—two or three
small openings in the orbital process of the malar bone, for the passage
of filaments of the orbital branch of the superior maxillary nerve ; an-
terior and posterior ethmoidal foramina in the suture between the os
planum and frontal bone, the former transmitting the nasal nerve and
anterior ethmoidal artery, and the latter the posterior ethmoidal artery
and vein ; the opening of the nasal duct ; and the supra-orbital notch
or foramen, for the supra-orbital nerve and artery.

NASAL FOSSZE.

The nasal fosse are two irregular cavities, situate in the middle of
the face, and extending from before backwards. They are bounded
above by the nasal bones, ethmoid, and sphenoid; delow by the palate
processes of the superior maxillary and palate bones ; éaternally by the
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superior maxillary, lachrymal, inferior turbinated, ethmoid, palate, and
internal pterygoid plate of the sphenoid; and the two fossa are sepa-
rated by the vomer and the perpendicular lamella of the ethmoid.
These may be more clearly expressed in a tabular form :—

Nasal bones.

Ethmoid.

Sphenoid.
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Palate procgsses of superior maxillary.
Palate processes of palate bone. .

Each nasal fossa is divided into three irregular longitudinal passages,
or meat, by three pr of bone, which project from its outer
wall, the superior, middle, and inferior turbinated bones; the supe-

Fig, 31.*

* A longitudinal section of the nasal fossee made immediately to the right of
the middle line, and the bony septum removed in order to shew the external
wall of the left fossa. 1. The frontal bone. 2. The nasal bone. 3. Thecrista
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rior and middle turbinated bones being processes of the ethmoid, and
the inferior a distinct bone of the face. The superior meatus occupies
the superior and posterior part of each fossa ; it is situated between the
superior and middle turbinated bones, and has opening into it three
foramina, viz, the opening of the posterior ethmoid cells, the opening
of the sphenoid cells, and the spheno-palatine foramen. The middle
meatus is the space between the middle and inferior turbinated bones ;
it also presents three foramina, the opening of the frontal sinuses, of
the anterior ethmoid cells, and of the antrum. The largest of the
three passages is the inferior meatus, which is the space between the
inferior turbinated bone and the floor of the fossa; in it there are two
foramina, the termination of the nasal duct, and one opening of the
anterior palatine canal. The nasal fossee commence upon the face by
a large irregular opening, the anterior nares, and terminate posteriorly
in the two posterior nares.

TEETH.

Man is provided with two successions of teeth; the first are the
teeth of childhood, they are called temporary, deciduous, or milk teeth ;
the second continue until old age, and are named permanent.

The permanent teeth are thirty-two in number, sixteen in each jaw ;
they are divisible into four classes,— incisors, of which there are four
in each jaw, two central and two lateral ; canine, two above and two
below ; bicuspid, four above and four below ; and molars, six above
and six below.

The temporary teeth are twenty in number ; eight incisors, four ca-

galli gtocess of the ethmoid. The groove between 1 and 3 is the lateral bound-
ary of the foramen caecum. 4. The cribriform plate of the ethmoid. 5. Part
of the sphenoidal cells. 6. The basilar portion of the sphenoid bone. Bones
2, 4, and 5, form the superior boundary of the nasal fossa. 7, 7. The articula-
ting surface of the palatine process of the superior maxillary bone. The
groove between 7, 7, 1s the lateral half of the incisive canal, and the dark aper-
ture in the groove the inferior termination of the left naso-palatine canal.
8. The nasal spine. 9. The palatine process of the palate bone. . The su-
perior turbinated bone, marked by grooves and apertures for filaments of the
olfactory nerve, &. The superior meatus. ¢. A probe passed into the posterior
ethmoidal cells. d. The ing of the sphenoidal cells into the superior
meatus. e. The spheno-paﬁ\tine foramen. f. The middle turbinated bone.
g, g- The middle meatus. %. A probe passed into the infundibular canal,
leading from the frontal sinuses and anterior ethmoid cells; the triangular
aperture immediately above the letter is the opening of the maxillary sinus.
i. The inferior turbinated bone. K, k. The inferior meatus. 1/, I. A probe
assed up the nasal duct, shewing the direction of that canal. The anterior
etters g, k, are placed on the superior maxillary bone, the posterior on the
palate bone. m. The internal pterygoid plate. =«. Its hamular process,
o. The external pterygoid plate. p. The situation of the opening of the Eus-
tachian tube. g¢. The posterior palatine foramina, the letter is placed on the
hard palate. 7. The roof of the left orbit. s. The optic foramen. ¢. The
groove for the last turn of the internal carotid artery converted into a foramen
by the development of an communication between the anterior and
middle clinoid processes. v. The sella turcica. 2z, The posterior clinoid
process.
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nine, and eight molars. The temporary molars have four tubercles,
and are succeeded by the permanent bicuspides, which have only two
tubercles.

Each tooth is divisible into a crown, which is the part apparent
above the gum; a constricted portion around the base of the crown,
the neck; and a root or fang, which is contained within the alveolus.
The root is invested by periosteum, which lines the alveolus, and is
then reflected upon the root of the tooth as far as its neck.

The éncisor teeth (cutting teeth) are named from presenting a sharp
and cutting edge, formed at the expense of the posterior surface. The
crown is flattened from before backwards, being somewhat convex in
front and concave behind ; the neck is considerably constricted, and
the root compressed from side to side; at its apex is a small opening
for the passage of the nerve and artery of the tooth.

The canine teeth (cuspidati) follow the incisors in order from before
backwards; two are situated in the upper jaw, one on each side, and
two in the lower. The crown is larger than that of the incisors, con-
vex before and concave behind, and tapering to a blunted point.
The root is longer than that of all the other teeth, compressed at each
side, and marked by a slight groove.

The bicuspid teeth (bicuspidati, small molars), two on each side in
each jaw, follow the canine, and are intermediate in size between
them and the molars. The crown is compressed from before back-
wards, and surmounted by two tubercles, one internal, the other ex-
ternal ; the neck is oval; the root compressed, marked on each side
by a deep groove, and bifid near its apex. The teeth of the upper
jaw have a greater tendency to the division of their roots than those
of the lower, and the posterior than the anterior pair.

The molar teeth (multicuspidati, grinders), three on each side in
each jaw, are the largest of the permanent set. The crown is quadri-
lateral, and surmounted by .four tubercles, the neck large and round,
and the root divided into several fangs. In the upper jaw the first
and second molar teeth have three roots, sometimes four, which are
more or less widely separated from each other, two of the roots being
external, the other internal. In the lower there are but two roots,
which are anterior and posterior; they are flattened from behind for-
wards, and grooved 8o as to mark a tendency to division. The third
molars, or dentes sapientize, are smaller than the other two; they pre-
sent three tubercles on the surface of the crown ; and the root is single
and grooved, appearing to be made up of four or five fangs compressed
together, or partially divided. In the lower jaw the fangs are fre-
quently separated to some distance from each other, and much curved,
80 as to offer considerable resistance in the operation of extraction.*

Structure.—The base of the crown of each tooth is hollowed in its
interior into a small cavity which is continuous with a canal passing
through the middle of each fang., The cavity and canal, or canals,

* See an excellent practical work, ‘‘On the Structure, Economy, and Pa-
thology of the Teeth,”” by Mr., Lintott.
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constitute the cavitas pulpe, and contain a soft cellulo-vascular organ,
the’ pulp, which receives its supply of vessels and nerves through the
small opening at the apex of each root. Mr. Nasmyth, to whose inves-
tigations science is so much indebted for our present knowledge of the
intimate structure and development of the teeth, has observed with
regard to the pulp, that it is composed of two different tissues, vascular
and reficular, the former being an intricate web of minute vessels ter-
minating in simple capillary loops, the latter a network of nucleated
cells in which calcareous salts are gradually deposited, and which by
a systematic continuance of that process are gradually converted into
ivory. This process naturally takes place at the surface of the pulp,
and as the pulp is thus robbed of its cells, new cells are produced by
the capillary plexus to supply their place, and be in their turn simi-
larly transformed.

A tooth is composed of three distinct structures, ivory or tooth-bone,
enamel, and a cortical substance or cementum. The wory consists of
very minute, tapering, and branching fibres embedded in a dense
homogeneous, interfibrous substance. The fibres commence by their
larger ends at the walls of the cavitas pulpa and pursue a radiating
and serpentine course towards the periphery of the tooth, where they
terminate in ramifications of extreme minuteness. These fibres,
heretofore considered to be hollow tubuli, have been shewn by Mr.
Nasmyth to be rows of minute opake bodies, arranged in a linear
series (baccated fibres, Nasmyth), to be, in fact, the nuclei of the
ivory cells, the interfibrous substance being the rest of the cell filled
with calcareous matter. In the natural state of the tooth all trace of
the parietes or mode of connection of the cells is lost, but after steeping
in weak acid the cellular network is perfectly distinct.

The enamel forms a crust over the whole exposed surface of the
erown of the tooth to the commencement of its ‘root ; it is thickest
over the upper part of the crown, and becomes gradually thinner as it
approaches the neck. Tt is composed of minute hexagonal crystalline
fibres, resting by one extremity against the surface of the ivory, and
constituting by the other the free surface of the crown. The fibres
examined on the face of a longitudinal section have a waving arrange-
ment, and consist, like those of ivory, of cells connected by their sur-
faces and ends and filled with calcareous substance. 'When the latter
is removed by weak acid the enamel presents a delicate cellular net-
work of animal matter.

The cortical substance, or cementum, (substantia ostoidea,) forms a
thin coating over the root of the tooth, from the termination of the
enamel to the opening in the apex of the fang. In structure it is
analogous to bone, and is characterized by the presence of numerous
calcigerous cells and tubuli. The cementum increases in thickness
with the advance of age, and gives rise to those exostosed appear-
ances occasionally seen in the teeth of very old persons, or in those
who have taken much mercury. In old age the cavitas pulpae is often
found filled up and obliterated by osseous substance analogous to the

F
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cementum, Mr. Nasmyth has shewn that this, like the other struc-
tures composing a tooth, is formed of cells having a reticular arrange-
ment.

lopment.—The development of the teeth in the human subject
has been successfully investigated by Mr. Goodsir, to whose interest-
ing researches I am indebted for the following narrative :*—

The inquiries of Mr. Goodsir commenced as early as the sixth week
after conception, in an embryo, which measured seven lines and a half
in length and weighed fifteen grains. At this early period each upper
jaw presents two semicircular folds around-its circumference ; the
most external is the true lip ; the internal, the rudiment of the palate ;
and between these is a deep groove, lined by the common mucous
membrane of the mouth. A little later, a ridge is developed from the
floor of this groove in a direction from behind forwards, this is the
rudiment of the external alveolus ; and the arrangement of the appear-
ances from without inwards at this period is the following :—Most
externally and forming the boundary of the mouth, is the /ip ; next
we find a deep groove, which separates the lip from the future jaw;
then comes the eaternal alveolar ridge; fourthly, another groove, in
which the germs of the teeth are developed, the primitive dental
groove ; fifthly, a rudiment of the infernal alveolar ridge; and,
sixthly, the rudiment of the future palate bounding the whole in-
ternally. At the seventh week the germ of the first deciduous molar
of the upper jaw has made its appearance, in the form of a *“simple,
free, granular papilla > of the mucous membrane, projecting from the
floor of the primitive dental groove; at the eighth week, the papilla
of the canine tooth is developed ; at the ninth week, the papillee of the
four incisors (the middle preceding the lateral) appear; and at the
tenth week the papilla of the second molar is seen behind the anterior
molar in the primitive dental groove. So that at this early period,
viz. the tenth week, the papillee or germs of the whole ten deciduous
teeth of the upper jaw are quite distinct. Those of the lower jaw are
a little more tardy; the papilla of the first molar is merely a slight
bulging at the seventh week, and the tenth papilla is not apparent
until the eleventh week.

From about the eighth week the primitive dental groove becomes
contracted before and behind the first deciduous molar, and laminz of
the mucous membrane are developed around the other papille, which
increase in growth and enclose the papillee in follicles with open
mouths. At the tenth week the follicle of the first molar is com-
pleted, then that of the canine; during the eleventh and twelfth
weeks the follicles of the incisors succeed, and at the thirteenth week
the follicle of the posterior deciduous molar.

During the thirteenth week the papille undergo an alteration of
form, and assume the shape of the teeth they are intended to repre-

* ““On the Origin and Development of the Pulps and Sacs of the Human

Teeth,”” by John Goodsir, jun. in the Edinburgh Medical and Surgical Journal,
January 1839.
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sent. And at the same time small membranous processes are de-
veloped from the mouths of the follicles ; these processes are intended
to serve the purpose of opercula to the follicles, and they correspond
in shape with the form of the crowns of the appertaining teeth. To
the follicles of the incisor teeth there are two opercula; to the canine,
three ; and to the molars a number relative to the number of their
tubercles, either four or five. During the fourteenth and fifteenth
weeks the opercula have completely closed the follicles, so as to
convert them into dental sacs, and at the same time the papille have
become pulps.

The deep portion of the primitive dental groove, viz. that which con-
tains the dental sacs of the deciduous teeth, being thus closed in, the
remaining portion, that which is nearer the surface of the gum, is still
left open, and to this Mr. Goodsir has given the title of secondary
dental groove ; as it serves for the development of all the permanent
teeth, with the exception of the anterior molars. During the four-
teenth and fifteenth weeks small lunated inflections of the mucous
membrane are formed, immediately to the inner side of the closing
opercula of the deciduous dental follicles, commencing behind the
incisors and proceeding onwards through the rest; these are the
rudiments of the follicles or cavities of reserve of the four permanent
incisors, two permanent canines, and the four bicuspides. As the
secondary dental groove gradually closes, these follicular inflections of
the mucous membrane are converted into closed cavities of reserve,
which recede from the surface of the gum and lie immediately to the
inner side and in close contact with the dental sacs of the deciduous
teeth, being enclosed in their submucous cellular tissue. At about the
fifth month the anterior of these cavities of reserve dilate at their
distal extremities, and a fold or papilla projects into their fundus,
constituting the rudiment of the germ of the permanent tooth ; at the
same time two small opercular folds are produced at their proximal or
small extremities, and convert them into true dental sacs.

During the fifth month the posterior part of the primitive dental
groove behind the sac of the last deciduous tooth has remained open,
and in it has developed the papilla and follicle of the first permanent
molar. Upon the closure of this follicle by its opercula, the secondary
dental groove upon the summit of its crown forms a large cavity of
reserve, lying in contact with the dental sac upon the one side and
with the gum upon the superficial side. At this period the deciduous
teeth, and the sacs of the ten anterior permanent teeth, increase so
much in size, without a corresponding lengthening of the jaws, that
the first permanent molars are gradually pressed backwards and
upwards into the maxillary tuberosity in the upper jaw, and into the
base of the coronoid process of the lower jaw; a position which they
occupy at the eighth and ninth months of feetal life. In the infant of
seven or eight months the jaws have grown in length, and the first
permanent molar returns to its proper position in the dental range.
The cavity of reserve, which has been previously elongated by the
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upward movement of the first permanent molar, now dilates into the
cavity which that tooth has just quitted; a papilla is developed from
its fundus, the cavity becomes constricted, and the dental sac of the
second molar tooth is formed, still leaving a portion of the great
cavity of reserve in connection with the superficial side of the sac.
As the jaws continue to grow in length, the second permanent dental
sac descends from its elevated position and advances forwards into
the dental range, following the same curve with the first permanent
molar. The remainder of the cavity of reserve, already lengthened
backwards by the previous position of the second molar, again dilates
for the last time, developes a papilla and sac in the same manner with
the preceding, and forms the third permanent molar or wisdom tooth,
which at the age of nineteen or twenty, upon the increased growth
of the jaw, follows the course of the first and second molars into the
dental range.

From a consideration of the foregoing phenomena, Mr. Goodsir has
divided the process of dentition into three natural stages:—1. folli-
cular ; 2. saccular; 3. eruptive. The first, or follicular stage, he
makes to include all the changes which take place from the first
appearance of the dental groove and papille to the closure of their
follicles ; occupying a period which extends from the sixth week to
the fourth or fifth month of intra-uterine existence. The second, or
succular stage, comprises the period when the follicles are shut sacs,
and the included papillz pulps ; it commences at the fourth and fifth
months of intra-uterine existence, and terminates for the median
incisors, at the seventh or eighth month of infantile life, and for
the wisdom teeth at about the twenty-first year. The third, or
eruptive stage, includes the completion of the teeth, the eruption
and shedding of the temporary set, the eruption of the permanent,
and the necessary changes in the alveolar processes. It extends
from the seventh month till the twenty-first year.

“The anterior permanent molar,” says Mr. Goodsir, “is the most
remarkable tooth in man, as it forms a transition between the milk
and the permanent set.” If considered anatomically, 7. e. in its de-
velopment from the primitive dental groove, by a papilla and follicle,
“it is decidedly a milk tooth;” if physiologically, “as the most
efficient grinder in the adult mouth, we must consider it a permanent
tooth. It is a curious circumstance, and one which will readily
suggest itself to the surgeon, that laying out of view the wisdom
teeth, which sometimes decay at an early period from other causes,
the anterior molars are the permanent teeth which most frequently
give way first, and in the most symmetrical manner and at the same
time, and frequently before the milk set.”

Growth of Teeth.—Immediately that the dental follicles have been
closed by their opercula, the pulps become moulded into the form of
the future teeth; and the bases of the molars divided into two or
three portions representing the future fangs. The dental sac is com-
posed of two layers, an internal or vascular layer, which was originally
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a part of the mucous surface of the mouth, and a cellulo-fibrous layer,
analogous to the corium of the mucous membrane. Upon the forma-
tion of this sac by the closure of the follicle, the mucous membrane
resembles a serous membrane in being a shut sac, and may be con-
sidered as consisting of a tunica propria, which invests the pulp; and
a tunica reflexa, which is adherent by its outer surface with the
structures in the jaw, and by the inner surface is free, being separated
from the pulp by an intervening cavity. As soon as the moulding of
the pulp has commenced, this cavity increases and becomes filled
with a gelatinous granular substance, the eramel organ, which is
adherent to the whole internal surface of the tunica reflexa, but not
to the tunica propria and pulp. At the same period, viz. during the
fourth or fifth month, a thin lamina of ivory is formed by the pulp,
and occupies its most prominent point: if the tooth be incisor or
canine, the newly formed layer has the figure of a small hollow cone;
if molar, there will be four or five small cones corresponding with
the number of tubercles on its crown. These cones are united by
the formation of additional layers, the pulp becomes gradually sur-
rounded and diminishes in size, evolving fresh layers during its
retreat into the jaws until the entire tooth with its fangs is completed,
and the small cavitas pulpze of the perfect tooth alone remains, com-
municating through the opening in the apex of each fang with the
dental vessels and nerves. The number of roots appears to depend
upon the number of nervous filaments sent to each pulp. When the
formation of the ivory has commenced, the enamel organ becomes
transformed into a laminated tissue, corresponding with the direction
of the fibres of the enamel, and the crystalline substance of the enamel
is secreted into its meshes by the vascular lining of the sac.

The cementum appears to be formed at a later period of life, either
by a deposition of osseous substance by that portion of the dental sac,
which continues to enclose the fang, and acts as its periosteum, or by
the conversion of that membrane itself into bone ; the former supposi-
tion is the more probable.

The formation of ivory commences in the first permanent molar pre-
viously to birth.

Eruption.—When the crown of the tooth has been formed and
coated with enamel, and the fang has grown to the bottom of its socket
by the progressive lengthening of the pulp, the formation of ivory,
and the adhesion of the ivory o the contiguous portion of the sac, the
pressure of the socket causes the reflected portion of the sac and the
edge of the tooth to approach, and the latter to pass through the gum.
The sac has thereby resumed * its original follicular condition, and
has become continuous with the mucous membrane of the mouth. The
opened sac now begins to shorten more rapidly than the fang lengthens,
and the tooth is quickly drawn upwards by the contraction, leaving a

* Mr. Nasymth is of opinion that it is ‘“ by a process of absorption, and not
of disruption, that the tooth is emancipated.”” Medico-chirurgical Transac-
tions. 1839.
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space between the extremity of the unfinished root and the bottom of
the socket, in which the growth and completion of the fang is more
speedily effected.

During the changes which have here heen described as taking place
among the dental sacs contained within the jaws, the septa between
the sacs, which at first were composed of spongy tissue, soon became
fibrous, and were afterwards formed of bone, which was developed
from the surface and proceeded by degrees more deeply into the jaws,
to constitute the alveoli. The sacs of the ten anterior permanent
teeth, at first enclosed in the submucous cellular tissue of the deciduous
dental sacs, and received during their growth into crypts situated
behind the deciduous teeth advanced by degrees beneath the fangs of
those teeth, and became separated from them by distinet osseous al-
veoli. The necks of the sacs of the permanent teeth, by which they
originally communicated with the mucous lining of the secondary
groove, still exist, in the form of minute obliterated cords, separated
from the deciduous teeth by their alveolus, but communicating through
a minute osseous canal with the fibrous tissue of the palate, im-
mediately behind the corresponding deciduous teeth. * These cords
and foramina are not obliterated in the child,” says Mr. Goodsir,
¢ either because the cords are to become useful as ¢ gubernacula’ and
the canals as ¢ itinera dentium ;* or, much more probably, in virtue of
a law, which appears to be a general one in the development of animal
bodies, viz. that parts, or organs, which have once acted an imporiant
party however atrophied they may afterwards become, yet never alto-
gether disappear, so long as they do not interfere with other paris or
Sunctions.”

Succession—The periods of appearance of the teeth are extremely
irregular ; it is necessary, therefore, to have reconrse to an average,
which, for the temporary teeth, may be stated as follows, the teeth
of the lower jaw preceding those of the upper by a short interval :—

7th month, two middle incisors. 18th month, canine.
9th month, two lateral incisors. 24th month, two last molares.
12th month, first molares.

The periods for the permanent teeth are,

6} year, first molares. 10th year, second bicuspides.

7th year, two middle incisors. 11th to 12th year, canine.

8th year, two lateral incisors. 12th to.13th year, second molares.
9th year, first bicuspides. 17th to 21st year, last molares,

0S HYOIDES,

The os hyoides forms the second arch developed from the cranium,
and gives support to the tongue, and attachment to numerous muscles
in the neck. It is named from its resemblance to the Greek letter o,
and consists of a central portion or body, of two larger cornua, which
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project backwards from the body ; and two lesser cornua, which ascend
from the angles of union between the body and the greater cornua.

The body is somewhat quadrila-
teral, rough and convex on its ante-
ro-superior surface, by which it
gives attachment to muscles; con-
cave and smooth on the postero-in-
ferior surface, by which it lies in
contact with the thyro-hyoidean
membrane. The greater cornua are
flattened from above downwards,
and terminated posteriorly by a
tubercle ; and the lesser cornua, conical in form, give attachment to
the stylo-hyoid ligaments. In early age and in the adult, the cor-
nua are connected with the body by cartilaginous surfaces and liga-
mentous fibres; but in old age they become united by bone.

Development.—By five centres, one for the body, and one for each
cornu. Ossification commences in the greater cornua during the last
month of feetal life, and in the lesser cornua and body soon after
birth,

Attachment of Muscles.—To eleven pairs; sterno-hyoid, thyro-hyoid,
omo-hyoid, pulley of the digastricus, stylo-hyoid, mylo~hy01d, genio-
hyoid, genio-hyo-glossus, hyo—glossus, lingualis, and middle constrictor
of the pharynx, It also gives attachment to the stylo-hyoid, thyro-
hyoid, and hyo-epiglottic ligaments, and to the thyro-hyoidean mem-
brane.

THORAX AND UPPER EXTREMITY.

The bones of the thorax are the sternum and ribs; and, of the
upper extremity, the clavicle, scapula, humerus, ulna and radius, bones
of the carpus, metacarpus, and phalanges.

STERNUM.—The sternum (fig. 33) is situated in the middle line of
the front of the chest, and is oblique in direction, the superior end
lying within a few inches of the vertebral column, and the inferior
being projected forwards so as to be placed at a considerable distance
from the spine, The bone is flat or slightly concave in front, and
marked by five transverse lines which indicate its original subdivision
into six pieces. It is convex behind, broad and thick above, flattened
and pointed below, and ‘is divisible in the adult into three pieces,
superior, middle, and inferior,

The superior piece or manubrium is nearly quadrilateral ; it is broad
and thick above, where it presents a concave border (incisura semi-

* The os hyoides seen from before. 1. The antero-superior, or convex side
of the body. 2. The great cornu of the left side. 3. The lesser ‘cornu of the
same side. The cornua were ossified to the body of the bone in the specimen
from which this figure was drawn.
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lunaris), and narrow at its junction with the middle piece. At each
superior angle is a deep articular depression (incisura clavicularis) for
the clavicle, and on either side two notches, for the articulation of the
cartilage of the first rib, and one half of the second.

The middie piece or body, considerably longer than the superior, is
broad in the middle, and somewhat narrower at each extremity. It
presents at either side six articular notches, for the lower half of the
second rib, the four next ribs, and the upper half of the seventh.
This piece is sometimes perforated by an opening of various magnitude
resulting from arrest of development.

The inferior piece (ensiform or xiphoid cartilage) is the smallest of
the three, often merely cartilaginous, and very various in appearance,
being sometimes pointed, at other times broad and thin, and at other
times again, perforated by a round hole, or bifid. It presents a notch
at each side for the articulation of the lower half of the cartilage of the
seventh rib.

Development.—By a variable number of centres, generally ten,
namely, two for the manubrium; one (sometimes two) for the first
piece of the body, two for each of the remaining pieces, and one for
the ensiform cartilage. Ossification commences towards the end of the
fifth month in the manubrium, the two pieces for this part being
placed one above the other. At about the same time the centres for
the first and second pieces of the body are apparent; the centres for
the third piece of the body appear a few months later, and those for the
fourth piece soon after birth. The osseous centre for the ensiform
cartilage, is so variable in its advent, that it may be present at any
period between the third and eighteenth year. The double centres
for the body of the sternum are disposed side by side in pairs, and it
is the irregular union of these pairs in the last three pieces of the body
that gives rise to the large aperture occasionally seen in the sternum
towards its lower part. Union of the pieces of the sternum com-
mences from below and proceeds upwards; the fourth and the third
unite at about puberty, the third and the second between twenty and
twenty-five, and the second and the first between twenty-five and
thirty, The ensiform appendix hecomes joined to the body of the
sternum at forty or fifty years; and the manubrium to the body only
in very old age. Two small pisiform pieces have been described by
Beclard and Breschet, as being situated upon and somewhat behind
each extremity of the incisura semilunaris of the upper border of the
manubrium. These pre-sternal or supra-sternal pieces which are by
no means constant, appear at about the thirty-fifth year. Beclard
considers them to be the analogue of the fourchette of birds, and
Breschet as the sternal ends of the cervical rib.

Articulations.— W ith siateen bones ; viz. with the clavicle and the
seven true ribs, at each side.

Attachment of Muscles.—To nine pairs and one single muscle ; viz.
to the pectoralis major, sterno-mastoid, sterno-hyoid, sterno-thyroid,
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triangularis sterni, aponeurosis of the obliquus externus, internus, and
transversalis muscles, rectus, and diaphragm.

RiBs.—The ribs are twelve in number at each side ; the first seven
are connected with the sternum, and hence named sternal or true ribs;
the remaining five are the -asternal or fulse ribs; and the last two
shorter than the rest, and free at their extremities, are the floating ribs.

The ribs increase in length from the first to the eighth, whence they
again diminish to the twelfth; in breadth they diminish gradually
from the first to the last, and with the exception of the last two are
broader at the anterior than at the posterior end. The first rib is
horizontal in its direction ; ali the rest are oblique, so that the ante-
rior extremity falls considerably below the posterior. Each rib pre-
sents an external and internal surface, a superior and inferior border,

* An anterior view of the thorax. 1. The superior piece of the sternum
2. The middle piece. 3. The inferior piece, or ensiform cartilage. 4. The
first dorsal vertebra. 5. The last dorsal vertebra. 6. The first rih, 7. Its
head 8. Its neck, resting against the transverse process of the first dorsal
vertebra. 9. Its tubercle. 10. The seventh or last true rih. 11. The costal
cartilages of the true ribs. 12. The last two false ribs or floating ribs. 13. The
groove along the lower border of the rib.
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and two extremities ; it is curved to correspond with the arch of the
thorax, and twisted upon itself, so that, when laid on its side, one
end is tilted up, while the other rests upon the surface.

The exlernal surface is convex, and marked by the attachment of
muscles ; the internal is flat, and corresponds with the pleura; the
superior border is rounded ; and the inferior sharp and grooved upon
its inner side, for the attachment of the intercostal muscles.® Near its
vertebral extremity, the rib is suddenly bent upon itself; and opposite
the bend, upon the external surface, is a rough oblique ridge, which
gives attachment to a tendon of the sacro-lumbalis muscle, and is
called the angle. The distance between the vertebral extremity and
the angle increases gradually, from the second to the eleventh rib.
Beyond the angle is a rough elevation, the ¢ubercle; and immediately
at the base and under side of the tubercle a smooth surface for
articulation with the extremity of the transverse process of the corre-
sponding vertebra. The vertebral end of the rib is somewhat ex-
panded, and is termed the kead, and that portion between the head
and the tubercle is the meck. On the extremity of the head is an
oval smooth surface divided by a transeverse ridge into two facets
for articulation with two contiguous vertebrae. The posterior sur-
face of the neck is rough, for the attachment of the middle costo-
transverse ligament ; and upon its upper border is a crest, which gives
attachment to the anterior costo-transverse ligament. The sternal
extremity is flattened, and presents an oval depression, into which the
costal cartilage is received.

The ribs that demand especial consideration are the first, tenth,
eleventh, and twelfth.

The first is the shortest rib ; it is broad and flat, and placed horizon-
tally at the upper part of the thorax, the surfaces looking upwards and
downwards, in place of forwards and backwards as in the other ribs.
At about the anterior third of the upper surface of the bone, and near
its internal border, is a tubercle which gives attachment to the scalenus
anticus muscle, and immediately before and hehind this tubercle, a
shallow oblique groove, the former for the subclavian vein, and the
latter for the subclavian artery. Near the posterior extremity of the
bone is a thick and prominent tubercle, with a smooth articular sur-
face for the transverse process of the first dorsal vertebra. There is no
angle. Beyond the tuberosity is a narrow constricted neck ; and at
the extremity, a head, presenting a single articular surface. The
second rib approaches in sonie of its characters to the first.

The tentk rib has a single articular surface on its head.

The eleventh and twelf?h have each a single articular surface on the
head, no neck or tubercle, and are pointed at the free extremity. The
eleventh has a slight ridge, representing the angle, and a shallow
groove on the lower border; the twelfth has neither.

* This groove is commonly described as supporting the intercostal artery
vein and nerve, but this is not the case.
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CostaL CarriLacEs.—The costal cartilages serve to prolong the
ribs forwards to the anterior part of the chest, and contribute mainly
to the elasticity of the thorax. They are broad at their attachment
to the ribs, and taper slightly towards the opposite exiremity ; they
diminish gradually in breadth from the first to the last ; in length they
increase from the first to the seventh, and then decrease to the last.
The cartilages of the first two ribs are horizontal in direction, the
rest incline more and more upwards. In advanced age the costal
cartilages are mere or less converted into bone, this change taking
place earlier in the male than in the female.

The first seven cartilages articulate with the sternum; the three
next, with the lower border of the cartilage immediately preceding,
while the last two lie free between the abdominal muscles. All the
cartilages of the false ribs terminate by pointed extremities.

Development.—The ribs are developed by tiree centres; one for
the central part, one for the head, and one for the tubercle. The last
two have no centre for the tubercle. Ossification commences in the
body somewhat before its appearance in the vertebree ; the epiphysal
centres for the head and tubercle appear between sixteen and twenty,
and are consolidated with the rest of the bone at twenty-five.

Articulations.— Each rib articulates with two vertebree, and one
costal cartilage, with the exception of the first, tenth, eleventh, and
twelfth, which articulate each with a single vertebra only.

Attachment of Muscles.—To the ribs and their cartilages are attach-
ed fwenty-two pairs, and ore single muscle. To the cartilages, the
subclavius, sterno-thyroid, pectoralis major, internal oblique, rectus,
transversalis, diaphragm, triangularis sterni, internal and external in-
tercostals. To the 7ibs, the intercostal muscles, scalenus anticus,
scalenus posticus, pectoralis minor, serratus magnus, obliquus externus,
obliquus internus, latissimus dorsi, quadratus lumborum, serratus posti-
cus superior, serratus posticus inferior, sacro-lumbalis, longissimus dorsi,
cervicalis ascendens, levatores costarum, transversalis, and diaphragm.

CravicLe.—The clavicle is a long bone shaped like the italic letter
/> and extended across the upper part of the side of the chest from the
upper piece of the sternum to the point of the shoulder, where it arti-
culates with the scapula. In position it is very slightly oblique, the
sternal end being somewhat lower and more anterior than the scapular,
and the curves are so disposed that at the sternal end the convexity,
and at the scapular the concavity, is directed forwards. The sternal
half of the bone is rounded or irregularly quadrilateral, and terminates
in a broad articular surface. The scapular half is flattened from above
downwards, and broad at its extremity, the articular surface occupying
only part of its extent. The upper surface is smooth and convex, and
partly subcutaneous ; while the under surface is rough and depressed,
for the insertion of the subclavius muscle. At the sternal extremity
of the under surface is a very rough prominence, which gives attach-
ment to the rhomboid ligament ; and at the other extremity a rough
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tubercle and ridge, for the coraco-clavicular ligament. The opening
for the nutritious vessels is seen upon the under surface of the bone.

Development.—By two centres ; one for the shaft and one for the
sternal extremity ; the former appearing before any other bone of the
skeleton, the latter between fifteen and eighteen.

Articulations.— With the sternum and scapula.

Attachment of Muscles—To siz; the sterno-mastoid, trapezius, pec-
toralis major, deltoid, subclavius, and sterno-hyoid.

.

Scapura.—The scapula is a flat triangular bone, situated upon the
posterior aspect and side of the thorax occupying the space from the
second to the seventh rib. It is divisible into an anterior and poste-
rior surface, superior, inferior, and posterior border, anterior, superior,
and inferior angle, and processes.

The anterior surface, or subscapular fossa, is concave and irregular,
and marked by several oblique ridges which have a direction npwards
and outwards. The whole concavity is occupied by the subscapularis
muscle, with the exception of a small triangular portion near the supe-
rior angle. The posterior surface or dorsum is convex, and unequally
divided into two portions by the spine; that portion above the spine
is the supra-spinous fossa; and that below, the infra-spinous fossa.

The superior border is the shortest of the three; it is thin and con-
cave, and terminated at one extremity by the superior angle, and at
the other by the coracoid process. At its innmer termination, and
formed partly by the base of the coracoid process, is the supra-scapular
notch, for the transmission of the supra-scapular nerve.

The dnferior or axillary border is thick, and marked by several
grooves and depressions; it terminates superiorly at the glenoid
cavity, and inferiorly at the inferior angle. Immediately below the
glenoid cavity is a rough ridge, which gives origin to the long head of
the triceps muscle. Upon the posterior surface of the border isa de-
pression for the teres minor; and upon its anterior surface a deeper
groove for the teres major: near the inferior angle is a projecting lip,
which increases the surface of origin of the latter muscie.

The posterior border or base, the longest of the three, is turned to-
wards the vertebral column. It is intermediate in thickness between
the superior and inferior, and convex, being considerably inflected out-
wards towards the superior angle.

The anterior angle is the thickest part of the bone, and forms the
head of the scapula; it is immediately surrounded by a constricted
portion, the neck, The head presents a shallow pyriform articular sur-
face, the glenoid cavity, having the pointed extremity upwards ; and at
its apex is a rough depression, which gives attachment to the long
tendon of the biceps. The superior angle is thin and pointed. The
inferior angle is thick, and smooth upon the external surface for the
origin of the teres major and for a large bursa over which the upper
border of the latissimus dorsi muscle plays.

The spine of the scapula, triangular in form, crosses the upper part of

Ty
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dorsum it commences at the posterior border by a smooth triangular
surface over which the trapezius glides upon a bursa, and terminates
at the point of the shoul-
der in the acromion process. .
The upper border of the Fig. 34 *
spine is rough and subcu- .
taneous, and gives attach-
ment by two projecting lips
to the trapezius and del-
toid muscles; the surfaces
of the spine enter into the
. formation of the supra and
infra-spinous fossee. The
nutritious foramina of the
scapula are situated in the
base of the spine.

The acromion is some-
what triangular and flat-
tened from above down-
wards; it overhangs the
glenoid cavity, the upper
surface being rough and
subcutaneous, the lower
smooth and corresponding
with the shoulder-joint.
Near its extremity, upon
the anterior border, is an
oval articular surface, for
the end of the clavicle.

The coracoid process is a thick, round, and curved process of bone,
arising from the upper part of the neck of the scapula, and overarching
the glenoid cavity. It is about two inches in length and very strong ;
it gives attachment to several ligaments and muscles.

Development.— By six centres; one for the body, one for the
coracoid process, two for the acromion, one for the inferior angle, and
one for the posterior border. The ossific centre for the body appears in
the infra-spinous fossa at about the same time with the ossification of
the vertebrae ; for the coracoid process during the first year; the acro-
mion process at puberty ; the inferior angle in the fifteenth year; and
the posterior border at seventeen or eighteen. Union between the

* A posterior view of the scapula. 1. The supra-spinous fossa. 2. The
infra-spinous fossa, 3. The superior border. 4. The supra-scapular notch,
5. The anterior or axillary border. 6. The head of the scapula and glenoid
cavity. 7. The inferior angle. 8. The neck of the scapula, the ridge opposite
the number gives origin to the long head of the triceps. 9. The posterior
border or base of the scapula. 10. The spine. 11. The triangular smooth
surface, over which the tendon of the trapezius glides. 12. The acromion
process. 13. One of the nutritious foramina. 14. The coracoid process.
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coracoid process and body takes place during the fifteenth year; the
bone is not complete till manhood.

Articulations.—With the clavicle and humerus.

Attackment of Muscles—Tao sixteen ; by its anterior surface to the
subscapularis; posterior surface, supra-spinatus and infra-spinatus;
superior border, omo-hyoid; posterior border, levator anguli scapulee,
rhomboideus minor, rhomboideus major, and serratus magnus; anterior
border, long head of the triceps, teres minor, and teres major; upper
angle of the glenoid cavity, to the long tendon of the biceps; spine
and acromion, to the trapezius and deltoid; coracoid process, to the
pectoralis minor, short head of the biceps, and coraco-brachialis.
The ligaments attached to the coracoid process are, the coracoid,
coraco-clavicular, and coraco-humeral, and the costo-coracoid mem-
brane.

HuMEeRvus.—The humerus is a long bone divisible into a shaft and
two extremities.

The superior extremity presents a rounded kead; a constriction im-
mediately around the base of the head, the neck ; a greater and a lesser
tuberosity. The greater tuberosity is situated most externally, and is
separated from the lesser by a vertical furrow, the dicipital groove,
which lodges the long tendon of the biceps. The edges of this groove
below the head of the bone are raised and rough, and are called the
anterior and posterior bicipital ridge ; the former serves for the in-
sertion of the pectoralis major muscle, and the latter of the latissimus
dorsi and teres major.

The constriction of the bone below the tuberosities is the surgical
neck, and is so named, in contradistinction to the true neck, from be-
ing the seat of the accident called by surgical writers fracture of the
neck of the humerus.

The skaft of the bone is prismoid at its upper part, and flattened
from before backwards below. Upon its outer side, at about its
middle, is a rough triangular eminence, which gives insertion to the
deltoid ; and immediately on each side of this eminence is a smooth
depression, corresponding with the two heads of the brachialis anticus.
Upon the inner side of the middle of the shaft is a ridge, for the at-
tachment of the coraco-brachialis muscle ; and behind, an oblique and
shallow groove, which lodges the musculo-spiral nerve and superior
profunda artery. The foramen for the medullary vessels is situated
upon the inner surface of the shaft of the bone a little below the
coraco-brachial ridge ; it is directed downwards.

The lower eatremity is flattened from before backwards, and is ter-
minated inferiorly by a long articular surface, divided into two parts
by an elevated ridge. The external portion of the articular surface is
a rounded protuberance, eminentia capitatu, which articulates with the
cup-shaped depression on the head of the radius ; the internal portion
is a concave and pulley-like surface, frocklea, which articulates with
the ulna. Projecting beyond the articular surface on each side are
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the external and internal condyle, the latter being considerably the
longer ; and running upwards from the condyles upon the borders of
the bone are the condyloid ridges, of which the external is the most
prominent. Immediately in front of the trochlea is a small depression
for receiving the coronoid process of the ulna )
during flexion of the fore-arm ; and immedi- Fig. 85.*
ately behind it a large and deep fossa, for con- -
taining the olecranon process in extension.

Development. — By seven centres ; one for
the shaft, one for the head, one for the tu-
berosities, one for the eminentia capitata, one
for the trochlea, and one for each condyle,
the internal preceding the external. Ossifica-
tion commences in the diaphysis of the hu-
merus soon after the clavicle ; in the head and
tuberosities, during the second and third years
of infantile life ; in the eminentia capitata
and trochlea during the third and sixth years ;
and in the condyles during the twelfth and
fifteenth. The entire bone is consolidated at
twenty.

Articulutions.—With the glenoid cavity of
the scapula, and with the ulna and radius.

Attachment of Muscles.—To twenty-four ; by
the greater tuberosity to the supra-spinatus, in-
fra-spinatus, and teres minor ; lesser tuberosity,
subscapularis ; anterior bicipital ridge, pectoralis
major ; posterior bicipital ridge and groove, teres
major and latissimus dorsi ; shaft, external and
internal heads of the triceps, deltoid, coraco-
brachialis, and brachialis anticus ; external con-
dyloid ridge and condyle (condylus extensorius),
extensors and supinators of the fore-arm, viz.
supinator longus, extensor carpi radialis lon-
gior, extensor carpi radialis brevior, extensor
communis digitorum, extensor minimi digiti,
extensor carpi ulnaris, anconeus, and supinator brevis ; internal con-
dyle (condylus flexorius), flexors and one pronator, viz. pronator radii
teres, flexor carpi radialis, paimaris longus, flexor sublimis digitorum,
and flexor carpi ulnaris.

* The humerus of the right side; its anterior surface. 1. The shaft of the
hone. 2. The head. 3. The anatomical neck. 4. The greater tuberosity.
5. The lesser tuberosity. 6. The bicipital groove. 7. The anterior bicipital
ridge. 8 The posterior bicipital ridge. 9. The rough surface into which the
deltoid is inserted. 10. The nutritious foramen. 11, The eminentia capitata.
12. The trochlea. 13 The external condyle. 14 The internal condyle. 15.
The external condyloid ridge. 16. The internal condyloid ridge. 17. The
fossa for the coronoid process of the ulna.
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ULna.—The ulna is a long bone, divisible into a shaft and two
extremities. The upper extremity is large, and forms principally the
articulation of the elbow ; while the lower extremity is small, and
excluded from the wrist-joint by an inter-articular fibro-cartilage.

The superior extremity presents a semilunar concavity of large size,
the greater sigmoid notch, for articulation with the humerus ; and upon
the outer side a lesser sigmoid notch, which articulates with the head
of the radius. Bounding the greater sigmoid notch posteriorly is the
olecranon process ; and, overhanging it in front, a pointed eminence
with a rough triangular base, the coronoid process. Behind the
lesser sigmoid notch, and extending downwards on the side of the
olecranon, is a triangular uneven surface, for the anconens muscle ;
and upon the posterior surface of the olecranon a smooth triangular
surface, which is subcutaneous.

The shaft is prismoid in form, and presents three surfaces,
anterior, posterior, and internal ; and three borders. The anterior
surface is occupied by the flexor profundus digitorum for the upper
three-fourths of its extent ; and below by a depression, for the pro-
nator quadratus muscle. A little above its middle is the nutritious
foramen, which is directed upwards. Upon the posterior surfuce at
the upper part of the bone is the triangular uneven depression for the
anconeus muscle, bounded inferiorly by an oblique ridge which runs
downwards from the posterior extremity of the lesser sigmoid notch.
Below the ridge the surface is marked into several grooves, for the at-
tachment of the extensor ossis metacarpi, extensor secundi internodii,
and extensor indicis muscle. The infernal surface is covered in for the
the greater part of its extent by the flexor profundus digitorum. The
anterior border is rounded, and gives origin by its lower fourth to the
pronator quadratus ; the posterior is more prominent, and affords at-
tachment to the flexor carpi ulnaris and extensor carpi ulnaris. At
its upper extremity it expands into the triangular subcutaneous sur-
face of the olecranon. The eaternal or radial border is sharp and pro-
minent, for the attachment of the interosseous membrane.

The lower extremity terminates in a small rounded head, capitulum
ulne, from the side of which projects the styloid process. The latter
presents a deep notch at its base for the attachment of the apex of the
triangular interarticular cartilage, and by its point gives attachment to
the internal lateral ligament. Upon the posterior surface of the head
is a groove, for the tendon of the extensor carpi ulnaris ; and upon the
side opposite to the styloid process a smooth surface, for articulation
with the side of the radius.

Development.—By three centres ; one for the shaft, one for the in-
ferior extremity, and one for the olecranon. Ossification commences
in the ulna shortly after the humerus and radius ; the two ends of the
bone are cartilaginous at birth. The centre for the lower end appears
at about the fifth, and that for the olccranon about the seventh year.
The bone is completed at about the twentieth year.

Articulations.—With fwo bones ; the humerus and radius ; it is se-
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parated from the cuneiform bone of the carpus by the triangular inter-
articular cartilage.

Attackment of Muscles—To twelve ; by the olecranon, to the triceps
extensor cubiti, one head of the flexor carpi ulnaris, and the an-
coneus ; by the coronoid process, to the brachialis anticus, pronator
radii teres, flexor sublimis digitorum, and
flexor profundus digitorum ; by the shaft, to Fig. 36.*
the flexor profundus digitorum, flexor carpi
ulnaris, pronator quadratus, anconeus, extensor
carpi ulnaris, extensor ossis metacarpi pollicis,
extensor secundi internodii pollicis, and ex-
tensor indicis.

Rap1us.—The radius is the rotatory bone
of the fore-arm ; it is divisible into a shaft and
two extremities: unlike the ulna, its upper
extremity is small, and merely accessory to the
formation of the elbow-joint ; while the lower
extremity is large, and forms almost solely the
joint of the wrist.

The superior extremity presents a rounded
head, depressed upon its upper surface into a
shallow cup. Around the margin of the head
is a smooth articular surface, which is broad on
the inner side, where it articulates with the
lesser sigmoid notch of the ulna, and narrow
in the rest of its circumference, to play in the
orbicular ligament. Beneath the head is a
round constricted neck ; and beneath the neck,
on its internal aspect, a prominent process, the
tuberosity. The surface of the tuberosity is
partly smooth, and partly rough ; rough below,
where it receives the attachment of the tendon
of the biceps ; and smooth above, where a bursa
is interposed between the tendon and the bone.

The shafi of the bone is prismoid, and presents three surfaces.
The anterior surface is somewhat concave superiorly, where it lodges
the flexor longus pollicis ; and flat below, where it supports the pro-
nator quadratus. At about the upper third of this surface is the nu-
tritious foramen, which is directed upwards. Ths posterior surface is

* The two bones of the fore-arm seen from the front. 1. The shaft of the
ulna. 2. The greater sigmoid notch. 3. The lesser sigmoid notch, with
which the head of the radius is articulated. 4. The olecranon process. 5. The
coronoid process. 6. The nutritious foramen. 7. The sharp ridges upon the
two bones to which the interosseous membrane is attached. ‘8. The capitulum
ulnee. 9. The styloid process. 10. The shaft of the radius. 11. Its head sur-
rounded by the smooth border for articulation with the orbicular ligament.
12. The neck of the radius. 13 Its tuberosity. 14. The oblique line. 15.
The lower extremity of the bone. 16. Its styloid process.

G
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round above, where it supports the supinator brevis muscle, and
marked by several shallow oblique grooves below, which afford attach-
ment to the extensor muscles of the thumb., The external surface is
rounded and convex, and marked by an obligue ridge, which extends
from the tuberosity to the styloid process at the lower extremity of
the bone. Upon the inner margin of the bone is a sharp and promi-
nent crest, which gives attachment to the interosseous membrane.
The lower extremity of the radius is broad and triangular, and pro-
vided with two articular surfaces ; one at the side of the bone, which
is concave to receive the rounded head of the ulna ; the other at the
extremity, and marked by a slight ridge into two facets, one exter-
nal and triangular, corresponding with the scaphoid ; the other square,
with the semilunar bone. Upon the outer side of the extremity is
a strong conical projection, the styloid process, which gives attachment
by its base to the tendon of the supinator longus, and by its apex to
the external lateral ligament of the wrist joint. The inner edge of
the articular surface affords attachment to the base of the inter-arti-
cular cartilage of the ulna.

Immediately in front of the styloid process is a groove, which lodges
the tendons of the extensor ossis metacarpi pollicis, and extensor primi
internodii ; and behind the process a broader groove, for the tendons of

, &,/ the extensor carpi radialis longior and brevior, and-extenser-secundi
- #4°% =+ jnternodii ; behind this is a prominent ridge, and a-deep and narrrow
- groove, for the tendon of, the-extensor-indieis ; and still farther back
g part of a broad groove, completed by the ulna, “for the tendons of the
extensor communis digitorum, - £l deepe 2

Development.—By three centres; one for the sha.ft, and one for each
extremity., Ossification commences in the shaft soon after the hu-
merus, and before that in the ulna. The inferior centre appears
during the second year, and the superior about the seventh, The
bone is perfected at twenty.

Articulations,—With four bones ; humerus, ulna, scaphoid, and
semilunar.

Attachment of Muscles—To nine ; by the tuberosity to the biceps ;
by the oblique ridge to the supinator brevis, pronator radii teres,
flexor sublimis digitorum and pronator quadratus; by the anterior
surface, to the flexor longus pollicis and pronator quadratus ; by the
posterior surface, to the extensor ossis metacarpi pollicis, and extensor
primi internodii ; and by the styloid process, to the supinator longus.

Carprus.—The bones of the carpus are eight in number ; they are
arranged in two rows. In the first row, commencing from 'the radial
side, are the os scaphmdes. semilunare, cunelforme, pisiforme ; and in
the second row, in the same order, the os trapezium, tnpezmdes, 0s
magnum and unciforme.

The ScaproIp bone is named from bearing some resemblance to
the shape of a boat, being broad at one end, and narrowed like a prow
at the opposite, concave on one side, and convex upon the other. It
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is, however, more similar in form to a cashew nut, flattened and con-
cave upon one side. If carefully examined, it will be found to pre-
sent a conver and a concave surface, a convex and a concave border,
a broad end, and a narrow and pointed extrematy, the tuberosity.

To ascertain to which hand the bone belongs, let the student hold
it horizontally, so that the convex surface may look backwards
(é. e. towards himself), and the convex border upwards: the broad
extremity will indicate its appropriate hand ; if it be directed to the
right, the bone belongs to the right ; and if to the left, to the left
carpus.

Articulations—With five bones ; by its convex surface with the
radius ; by its concave surface, with
the os magnum and semilunare ; Fig. 37.*
and by the extremity of its upper
or dorsal border, with the trape-
zium and trapezoides.

Attachments.—By its tuberosity
to the abductor pollicis, and ante-
rior annular ligament.

The seMILUNAR bone may be
known by having a crescentic con-
cavity, and a somewhat crescentric
outline. It presents for examina-
tion four articular surfaces and two
extremities ; the articular surfaces
are, one concave, one convex, and
two lateral, one lateral surface being
crescentic, the other nearly circu-
lar, and divided generally into twe
facets. The extremities are, one
dorsal, which is quadilateral, flat,
and indented, for the attachment
of ligaments ; the other palmar, which is convex, rounded, and of
larger size.

To determine to which hand it belongs, let the bone be held per-
pendicularly, so that the dorsal or flat extremity look upwards, and
the convex side backwards (towards the holder). The circular lateral

* A diagram shewing the dorsal surface of the bones of the carpus, with
their articulations. — The right hand. R. The lower end of the radius.
U. The lower extremity of the ulna. F., The inter-articular fibro-cartilage
attached to the styloid process of the ulna, and to the margin of the articular
surface of the radius. S. The scaphoid bone: the numeral (5).indicates the
number of bones with which it articulates. L. The semilunare articulating
with five bones. C. The cuneiforme, articulating with three bones. P. The
pisiforme, articulating with the cuneiforme only. ‘T. The first bone of the
second row, the trapezium, articulating with four bones. T. The second
boue, the trapezoides, articulating also with four bones. M. The os magnum,
articulating with seven. U. The unciforme, articulating with five. The nu-
merals, 1, 3, 1, 2, 1, on the metacarpal bones, refer to the number of their arti-
culations with the carpal bones.
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surface will point to the side corresponding with the hand to which
the bone belongs.

Articulations.—With five bones, but occasionally with only four;
by its convex surface, with the radius ; by its concave surface, with
the os magnum ; by its crescentic lateral facet, with the scaphoid ;.
and by the circular surface, with the cuneiform bone and with the
point of the unciform. This surface is divided into two parts by a
ridge when it articulates with the unciform as well as with the cunei-
form bone.

The cuNEIrFORM bone, although somewhat wedge-shaped in form,
may be best distinguished by a circular and isolated facet, which arti-
culates with the pisiform bone. It presents for examination three sur-
Jaces, a base, and an apex. One surface is very rough and irregular ;
the opposite forms a concave articular surface, while the third is partly
rough and partly smooth, and presents that circular facet which is
characteristic of the bone. The base is an articular surface, and the
apex is rough and pointed.

To distinguish its appropriate hand, let the base be directed back-
wards and the pisiform facet upwards ; the concave articular surface
will point to the hand to which the bone belongs.

Articulations.— With three bones, and with the triangular fibro-
cartilage. By the base, with the semilunare ; by the concave surface,
with the unciforme ; by the circular facet, with the pisiforme ; and by
the superior angle of the rough surface, with the fibro-cartilage.

The pIsiFORM bone may be recognized by its small size, and by
possessing a singular articular facet. If it be examined carefully, it
will be observed to present four sides and two extremities ; one side
is articular, the smooth facet approaching nearer to the superior
than the inferior extremity. The side opposite to this is rounded,
and the remaining sides are, one slightly concave, the other slightly
convex.,

If the bone be held so that the articular facet shall look down-
wards, and the extremity which overhangs the articular facet forwards,
the concave side will point to the hand to which it belongs.

Articulations.—With the cuneiform bone only.

Attachments.—To two muscles, the flexor carpi ulnaris, and abduc-
tor minimi digiti ; and to the anterior annular ligament.

The TRAPEZIUM (0s multangulum majus) is too irregular in form to
be compared to any known object; it may be distinguished by a deep
groove, for the tendon of the flexor carpi radialis muscle. It is some-
what compressed, and may be divided into two surfaces which are
smooth and articular, and three rough borders. One of the articular
surfaces is oval, concave in one direction, and convex in the other
(saddle-seat shaped); the other is marked into three facets, One of
the dorders presents the groove for the tendon of the flexor carpi ra-
dialis, which is surmounted by a prominent tubercle for the attach-
ment of the annular ligament ; the other two borders are rough and
form the outer side of the carpus. The grooved border is narrow at
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one extremity and broad at the other, where it presents the groove
and tubercle.

If the bone be held so that the grooved border look upwards while
the apex of this border be directed forwards, and the base with the
tubercle backwards, the concavo-convex surface will point to the hand
to which the bone belongs.

Articulations—With jfour bones ; by the concavo-convex surface,
with the metacarpal bone of the thumb ; and by the three facets of
the other articular surface, with the scaphoid, trapezoid, and second
metacarpal bone.

Altachments. — To {wo muscles, abductor pollicis and flexor ossis
metacarpi ; and by the tubercle, to the annular ligament.

The TRAPEZOIDES (08 multangulum minus) is a small, oblong, and
quadrilateral bone, bent near its middle upon itself (bean-shaped). It
presents four articular surfaces and two extremities. One of the sur-
faces is concavo-convex, i.e. concave in one direction, and convex in
the other; another, contiguous to the preceding, is concave, 5o as to be
almost angular in the middle, and is often marked by a small rough
depression, for an interosseous ligament ; the two remaining sides are
Jflat, and present nothing remarkable. One of the two extremities is
broad and of large size, the dorsal; the other, or palmar, is small and
rough.

If the bone be held perpendicularly, so that the broad extremity be
upwards, and the concavo-convex surface forwards, the angular con-
cave surface will point to the hand to which the bone belongs.

Articulations—With jfour bones; by the concavo-convex surface,
with the second metacarpal bone; by the angular concave surface,
with the os magnum ; and by the other two surfaces, with the trape-
zium and scaphoid.

Attachments.—To the flexor brevis pollicis muscle.

The 0s MaGNUM (capitatum) is the largest bone of the carpus, and
is divisible into a body and head. The %eed is round for the greater
part of its extent, but is flattened on one side. The body is irregularly
quadrilateral, and presents four sides and a smooth extremity. Two
of the sides are rough, the one being square and flat, the dorsal, the
other rounded and prominent, the palmar ; the other two sides are
articular, the one being concave, the other convex. The extremity is
a triangular articular surface, divided into three facets.

If the bone be held perpendicularly, so that the articular extremity
look upwards and the broad dorsal surface backwards (towards the
holder), the concave articular surface will point to the hand to which
the bone belongs. .

Articulations.—W ith seven bones; by the rounded head, with the
cup formed by the scaphoid and semilunar bone ; by the side of the
convex surface, with the trapezoides; by the concave surface, with the
unciforme ; and by the extremity, with the second, third, and fourth
metacarpal bones.

Attachments.—To the flexor brevis pollicis muscle.
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The UNCIFORME is a triangular-shaped bone, remarkable for a long
and curved process, which projects from its palmar aspect. It pre-
sents five surfaces ;—three articular, and two free. One of the arti-
cular surfaces is divided by a slight ridge into two facets; the other
two converge, and meet at a flattened angle.* One of the free sur-
faces, the dorsal, is rough and triangular ; the other, palmar, also tri-
angular, but somewhat smaller, gives origin to the unciform process.

If the bone be held perpendicularly, so that the articular surface
with two facets look upwards, and the unciform process backwards
(towards the holder), the concavity of the unciform process will point
to the hand to which the bone belongs.

Articulations.—With five bones ;
by the two facets on its base, with
the fourth and fifth metacarpal
bones ; by the two lateral articu-
lating surfaces, with the magnum
and cuneiforme ; and by the flat-
tened angle of its apex, with the
semilunare.

Attachments.—To two muscles,
adductor minimi digiti, and flexor
brevis minimi digiti ; and by the
hook-shaped process to the annular
ligament.

Development.—The bones of the
carpus are each developed by a
single centre ; they are cartilagi-
nous at birth. Ossification com-
mences towards the end of the first
year in the os magnum and unci-
forme ; at the end of the third
year in the cuneiforme ; during the
fifth year in the trapezium and se-
milunare ; during the eighth, in
the scaphoides ; the ninth, in the
trapezoides ; and the twelfth in the
pisiforme. The latter bone is the
last in the skeleton to ossify ; it
is, in reality, a sesamoid bone of the tendon of the flexor carpi ul-
naris.

h* When the unciforme does not articulate with the semilunare, this angle is
8. .

fp'l'he hand viewed upon its anterior or palmar aspect. 1. The scaphoid
bone. 2. The semilunare. 3. The cuneiforme. 4. The pisiforme. 5. The
trapezium. 6. The groove in the trapezium that lodges the tendon of the
flexor carpi radialis. 7. The trapezoides. 8. The o8 magnum. 9. The un-
ciforme. 10, 10. The five metacarpal bones. 11, 11. The first row of phalan-
ges. 12, 12. The second row. 13, 13. The third row, or ungual phalanges.

tll: 'lgxe first phalanx of the thumb. 15. The second and last phalanx of the
umb,

Fig. 38.1
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The number of articulations which each bone of the carpus presents
with surrounding bones, may be expressed in figures, which will
materially facilitate their recollection ; the number for the first row is
5531, and for the second 4475.

MeTacarpus.—The bones of the metacarpus are five in number.
They are long bones, divisible into a head, shaft, and base.

The kead is rounded at the extremity, and flattened at each side,
for the insertion of strong ligaments ; the skay? is prismoid, and marked
deeply on each side, for the attachment of the interossei muscles ; and
the bdase is irregularly quadrilateral, and rough for the insertion of
tendons and ligaments. The base presents three articular surfaces,
one at each side, for the adjoining metacarpal bones ; and one at the
extremity for the carpus.

The metacarpal bone of the thumb is one-third shorter than the
rest, flattened and broad on its dorsal aspect, and convex on its
palmar side ; the articular surface of the head is not so round as that
of the other metacarpal bones ; and the base has a single concavo-
convex surface, to articulate with the similar surface of the trapezium.

The metacarpal bones of the different fingers may be distinguished
by certain obvious characters. The base of the metacarpal bone of
the index finger is the largest of the four, and presents four articular
surfaces. That of the middle finger may be distinguished by a
rounded projecting process upon the radial side of its base, and two
small circular facets upon its ulnar lateral surface. The base of the
metacarpal bone of the ring-finger is small and square, and has two
small circular facets to correspond with those of the middle meta-
carpal. The metacarpal bone of the little finger has only one lateral
articular surface.

Development.—By two centres ; one for the shaft, and one for the
digital extremity, with the exception of the metacarpal bone of the
thumb, the epiphysis of which, like that of the phalanges, occupies
the carpal end of the bone. Ossification of the metacarpal bones com-
mences in the embryo between the tenth and twelfth week, that is, soon
after the bones of the fore-arm. The epiphyses make their appear-
ance at the end of the second, or early in the third year, and the
bones are completed at twenty.

Articulations.—The first with the trapezium ; second, with the tra-
pezium, trapezoides, and os magnum, and with the middle metacarpal
bone ; third, or middle, with the os magnum, and adjoining metacarpal
bones ; fourth, with the os magnum and unciforme, and with the ad-
joining metacarpal bones ; and, fifth, with the unciforme, and with the
metacarpal bone of the ring-finger.

The figures resulting from the number of articulations which each
metacarpal bone possesses, taken from the radial to the ulnar side,
are 13121.

Attachment of Muscles.—To the metacarpal bone of the thumb,
three, the flexor ossis metacarpi, extensor ossis metacarpi, and first
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dorsal interosseous ; of the index finger, five, the extensor carpi radialis
longior, flexor carpi radialis, first and second dorsal interosseous, and
first palmar interosseous ; of the middle finger, four, the extensor
carpi radialis brevior, adductor pollicis, and second and third dorsal in-
terosseous ; of the ring-finger, three, the third and fourth dorsal inter-
osseous, and second palmar ; and of the little finger, four, extensor
carpi ulnaris, adductor minimi digiti, fourth dorsal, and third palmar
interosseous.

PuavaNGEs.—The phalanges are the hones of the fingers ; they
are named from their arrangement in rows, and are fourteen in
number, three to each finger, and two to the thumb. In conformation
they are long bones, divisible into a shaft, and two extremities.

The shaft is compressed from before backwards, convex on its
posterior surface, and flat with raised edges in front. The metacarpal
extremity, or base, in the first row is a simple concave articular surface,
that in the other two rows a double concavity, separated by a slight
ridge. The digital extremities of the first and second row present a
pulley-like surface, concave in the middle, and convex on each side.
The nngual extremity of the last phalanx is broad, rough, and ex-
panded into a semilunar crest.

Development.—By two centres ; one for the shaft, and one for the
base. Ossification commences first in the third phalanges, then in the
first, and lastly in the second. The period of commencement corre-
sponds with that of the metacarpal bones. The epiphyses of the first
row appear during the third or fourth year, those of the second row
during the fourth or fifth, and of the last during the sixth or seventh.
The phalanges are perfected by the twentieth year.

Articulations.— The first row, with the metacarpal bones and second
row of phalanges ; the second row, with the first and third ; and the
third, with the second row.

Attackment of Muscles—To the base of the first phalanx of the
thumb four muscles, abductor pollicis, flexor brevis pollicis, adductor
pollicis, and extensor primi internodii ; and to the second phalana, two,
the flexor longus pollicis, and extensor secundi internodii. To the
first phalanz of the second, third, and fourth fingers, one dorsal and
one palmar interosseous, and to the first phalanx of the little finger,
the abductor minimi digiti, flexor brevis minimi digiti, and one palmar
interosseons.  To the second phalanges, the flexor sublimis and
extensor communis digitorum ; and to the last phalanges, the flexor
profundus and extensor communis digitorum.

PELVIS AND LOWER EXTREMITY,

The bones of the pelvis are the two ossa innominata, the sacrun
and the coccyx ; and of the lower extremity, the femur, patella, tibia
and fibula, tarsus, metatarsus, and phalanges.
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Os inNoMINATUM.—The os innominatum (os coxz) is an irregular
flat bone, consisting in the young subject of three parts, which meet at
the acetabulum. Hence it is usually described in the adult as divi-
sible into three portions, ilium, ischium, and pubes. The i/éum is the

Fig. 39.*

superior, broad, and expanded portion which forms the prominence of
the hip, and articulates with the sacrum. The #schium is the inferior
and strong part of the bone on which we sit. The os pubis is that
portion which forms the front of the pelvis, and gives support to the
external organs of generation.

The 1L1UM may be described as divisible into an internal and ex-
ternal surface, a crest, and an anterior and posterior border.

The internal surface is bounded above by the crest, below by a
prominent line, the linea ilio-pectinea, and before and behind by

* The os innominatum of the right side. 1. The ilium ; its external surface.
2. The ischium. 3. The os pubis. 4. The crest of the ilium. 5. The supe-
rior curved line. 6. The inferior curved line. 7. The surface for the gluteus
maximus. 8. The aaterior superior spinous process. 9. The anterior inferior
spinous process. 10. The posterior superior spinous process. 11. The poste-
rior inferior spinous process. 12. The spine of the ischium. 13. The great
sacro-ischiatic notch.  14. The lesser sacro-ischiatic notch. 15. The tuber-
osity of the ischium, shewing its three facets. 16. The ramus of the ischium.
17. The body of the os pubis. 18. The ramus of the pubes.
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the anterior and posterior borders ; it is concave and smooth for the
anterior two-thirds of its extent, and lodges the iliacus muscle. The
posterior third is rough, for articulation with the sacrum, and is
divided by a deep groove into two parts; an anterior or auri-
cular portion, which is shaped like the pinna, and coated by carti-
lage in the fresh bone ; and a posterior portion, which is very rough
and uneven for the attachment of interosseous ligaments.

The eaternal surface is uneven, partly convex, and partly concave ;
it is bounded above by the crest ; below by a prominent arch, which
forms the upper segment of the acetabulum ; and before and behind, by
the anterior and posterior borders. Crossing this surface in an arched
direction, from the anterior extremity of the crest to a notch upon the
lower part of the posterior border, is a groove, which lodges the gluteal
vessels and nerve, the superior curved line ; and below this, at a short
distance, a rough ridge, the inferior curved line. The surface in-
cluded between the superior curved line and the crest, gives origin to
the gluteus medius muscle ; that between the curved lines, to the glu-
teus minimus ; and the rough interval between the inferior curved
line and the arch of the acetabulum, to one head of the rectus. The
posterior sixth of this surface is rough and raised, and gives origin to
part of the gluteus maximus.

The crest of the ilium is arched and curved in its direction like the
italic letter f, being bent inwards at its anterior termination, and out-
wards towards the posterior. It is broad for the attachment of three
planes of muscles, which are connected with its external and internal
borders or lips, and with the intermediate space.

The anterior border is marked by two projections, the anterior su-
perior spinous process, which is the anterior termination of the crest,
and the anterior inferior spinous process ; the two processes being se-
parated by a notch for the attachment of the sartorius muscle. This
border terminates inferiorly in the lip of the acetabulum. The poste-
rior border also presents two projections, the posterior superior and
the posterior inferior spinous process, separated by a notch. Inferiorly
this border is broad and arched, and forms the upper part of the great
sacro-ischiatic notch.

The 1scHium is divisible into a thick and solid portion, the body,
and into a thin and ascending part, the ramus; it may be considered
also, for convenience of description, as presenting an external and in-
ternal surface, and three borders, posterior, inferior, and superior.

The eaternal surface is rough and uneven, for the attachment of
muscles ; and broad and smooth above, where it enters into the forma-
tion of the acetabulum. Below the inferior lip of the acetabulum is
a notch, which lodges the obturator externus muscle in its passage
outwards to the trochanteric fossa of the femur. The infernal surface
is smooth, and somewhat encroached upon at its posterior border by
the spine.

The posterior border of the ischium presents towards its middle a
remarkable projection, the spire. Immediately above the spine is a
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notch of large size, the great sacro-ischiatic, and below the spine the
lesser sacro-ischiatic noltch ; the former being converted into a foramen
by the lesser sacro-ischiatic ligament, gives passage to the pyriformis
muscle, the gluteal vessels and nerve, pudic vessels and nerve, and
ischiatic vessels and nerves; and the lesser, completed by the great
sacro-ischiatic ligament, to the obturator internus muscle, and to the
internal pudic vessels and nerve. The énferior border is thick and
broad, and is called the fuberosity. The surface of the tuberosity is
divided into three facets; one anterior, which is rough for the origin
of the semi-membranosus ; and two posterior, which are smooth, and
separated by a slight ridge for the semi-tendinosus and biceps muscle.
The inner margin of the tuberosity is bounded by a sharp ridge,
which gives attachment to a prolongation of the great sacro-is-
chiatic ligament, and the outer margin by a prominent ridge, from
which the quadratus femoris muscle arises. The superior border of
the ischium is thin, and forms the lower circumference of the obtura-
tor foramen. The ramus of the ischium is continuous with the ramus
of the pubis, and is slightly everted.

The os puBrs is divided into a horizontal portion or body (hori-
zontal ramus of Albinus), and a descending portion or ramus ; it pre-
sents for examination an external and internal surface, a superior and
inferior border, and symphysis.

The eaternal surface is rough, for the attachment of muscles ; and
prominent at its outer extremity, where it forms part of the acetabu-
lum. The énternal surface is smooth, and enters into the formation
of the cavity of the pelvis. The superior border is marked by a
rough ridge, the crest; the inner termination of the crest is the angle ;
and the outer end, the spine or tubercle. Running outwards from the
spine is a sharp ridge, the pectineal line, or linea ilio-pectinea, which
marks the brim of the true pelvis. In front of the pectineal line is
a smooth depression, which supports the femoral artery and vein, and
a little more externally an elevated prominence, the dlio-pectineal
eminence, which divides the surface for the femoral vessels, from an-
other depression which overhangs the acetabulum, and lodges the
psoas and iliacus muscles. The ilio-pectineal eminence moreover
marks the junction of the pubes with the ilium. The inferior border
is broad and deeply grooved, for the passage of the obturator vessels
and nerve ; and sharp upon the side of the ramus, to form part of the
boundary of the obturator foramen. The symphysis is the inner ex-
tremity of the body of the bone ; it is oval and rough, for the attach-
ment of a ligamentous structure analogous to the intervertebral sub-
stance. The ramus of the pubes descends obliquely outwards, and is
continuous with the ramus of the ischium. The inner border of the
ramus forms with the corresponding bone the arch of the pubes, and
at its inferior part is considerably everted, to afford attachment to the
crus penis.

The acetabulum (cavxtas cotyloidea) is a deep cup-shaped cavity,
situated at the point of union between the ilium, ischium, and pubes ;
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a little less than two-fifths being formed by the ilium, a little more
than two-fifths by the ischium, and the remaining fifth by the pubes.
It is bounded by a deep rim or lip, which is broad and strong above,
where most resistance is required, and marked in front by a deep
notch, which is arched over in the fresh subject by a strong ligament,
and transmits the nutrient vessels into the joint. At the bottom of
the cup, and communicating with the notch, is a deep and circular
pit (fundus acetabuli), which lodges a mass of fat, and gives attach-
ment to the broad extremity of the ligamentum teres.

The obturator or thyroid foramen is a large oval interval between
the ischium and pubes, bounded by a narrow rough margin, to which a
ligamentous membrane is attached. The upper part of the foramen is
increased in depth by the groove in the under surface of the os pubis,
which lodges the obturator vessels and nerve.

Development.—By eight centres ; three principal, one for the ilium,
one for the ischium, and one for the pubes ; and five secondary, one,
the Y shaped piece for the interval between the primitive pieces in
the acetabulum, one for the crest of the ilium, one (not constant) for
the anterior and inferior spinous process of the ilium, one for the
tuberosity of the ischium, and one (not constant) for the angle of
the os pubis. Ossification commences in the primitive pieces, im-
mediately after that in the vertebre, firstly in the ilium, then in
the ischium, and lastly in the pubes ; the first ossific deposits being
situated near to the future acetabulum. At birth, the acetabulum,
the crest of the ilium, and the ramus of the pubes and ischium, are
cartilaginous. The secondary centres appear at puberty, and the
entire bone is not completed until the twenty-fifth year.

Articulations.—With three bones ; sacrum, opposite innominatum,
and femur.

Attackment of Muscles and Ligaments.—To thirty-five muscles 3 to
the ilium, thirteen ; by the outer lip of the crest, to the obliquus ex-
ternus for two-thirds, and to the latissimus dorsi for one-third its
length, and to the tensor vagine femoris by its anterior fourth ; by the
middle of the crest, to the internal oblique for three-fourths its length,
by the remaining fourth to the erector spine ; by the internal lip, to
the transversalis for three-fourths, and to the quadratus lumborum by
the posterior part of its middle third. By the external surface, to the
gluteus medius, minimus and maximus, and to one head of the rectus;
by the internal surface, to the iliacus ; and by the anterior border to
the sartorius, and the other head of the rectus. To the ischium
sixteen ; by its external surface, the adductor magnus and obturator
externus ; by the internal surface, the obturator internus and levator
ani ; by the spine, the gemellus superior, levator ani, coccygeus, and
lesser sacro-ischiatic ligament ; by the tuberosity, the biceps, semi-
tendinosus, semi-membranosus, gemellus inferior, quadratus femoris,
erector penis, tranversus perinei, and great sacro-ischiatic ligament ;
and by the ramus, the gracilis, accelerator urinz, and compressor
urethrze, To the os pubis fifieen ; by its upper border, the obliquus
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externus, obliquus internus, tranversalis, rectus, pyramidalis, pecti-
neus, and psoas parvus ; by its external surface, the adductor longus,
adductor brevis and gracilis ; by its internal surface, the levator ani,
compressor urethra, and obturator internus ; and by the ramus, the
adductor magnus, and accelerator urinz.

PELVIS.

The pelvis considered as a whole is divisible into a false and true
pelvis ; the former is the expanded portion, bounded on each side by

* A female pelvis. 1. The last lumbar vertebra. 2, 2. The intervertebral
substance connecting the last lumbar vertebra with the fourth and sacrum. 3.
The promontory of the sacrum. 4. The anterior surface of the sacrum, on
which its transverse lines and foramina are seen. 5. The tip of the coceyx.
6, 6. The iliac fossee, forming the lateral boundaries of the false pelvis. 7. The
anterior superior spinous process of the ilium ; left side. 8. The anterior infe-
rior spinous process. 9. The acetabulum. a. The notch o_f the acetabulum.
b. The body of the ischium. e. Its tuberosity. d. The spine of the ischium
seen through the obturator foramen. e. The os pubis. f. The symphysis pu-
bis. g. The arch of the pubes. %. The angle of the os I‘l)ubls. i. The spine of
the pubes; the prominent ridge between % and 1 is the crest of the pubes.
k, k. The pectineal line of the pubes. 7, . The ilio-pectineal line; m, m, the
prolongation of this line to the promontory of the sacrum. The line repre-
sented by A, i. k, k. I, .. and m, m. is the brim of the true pelvis, %. The ilio-
pectineal eminence. 0. The smooth surface which supports the femoral vessels.
2, p» The great sacro-ischiatic notch.



94 PELVIS,

the ossa ilii, and separated from the true pelvis by the linea ilio-
pectinea. The true pelvisis all that portion which is situated be-
neath the linea ilio-pectinea. This line forms the margin or brém of
the true pelvis, while the inclnded area is called the énletz. The form
of the inlet is heart-shaped, obtusely pointed in front at the symphysis
pubis, expanded on each side, and encroached upon behind by a pro-
jection of the upper part of the sacrum, which is named the pro-
montory. The cavity is somewhat encroached upon at each side by a
smooth quadrangular plane of bone, corresponding with the internal
surface of the acetabulum, and leading to the spine of the ischiuni. In
front are two fossa around the obturator foramina, for lodging the ob-
turator internus muscle, at each side. The inferior termination of the
pelvis is very irregular, and is termed the outlet. It is bounded in
front by the convergence of the rami of the ischium and pubes, which
constitute the arch of the pubes ; on each side by the tuberosity of the
ischium, and by two irregular fissures formed by the greater and lesser
sacro-ischiatic notches ; and behind by the lateral borders of the sa-
crum, and by the coccyx.

The pelvis is placed obliquely with regard to the trunk of the body,
so that the inner surface of the ossa pubis is directed upwards, and
would support the superincumbent weight of the viscera. The base
of the sacrum rises nearly four inches above the level of the upper
border of the symphysis pubis and the apex of the coccyx, some-
what more than half an inch above its lower border. Ifa line were
carried through the central axis of the inlet, it would impinge by one
extremity against the umbilicus, and by the other against the middle
of the coccyx. The aats of the inlet is therefore directed downwards
and backwards, while that of the outlet points downwards and forwaerds,
and corresponds with a line drawn from the upper part of the sacrum,
through the centre of the outlet. The axis of the cavity represents a
curve, which corresponds very nearly with the curve of the sacrum, the
extremities being indicated by the central points of the inlet and outlet.
A knowledge of the direction of these axes is most important to the
surgeon, as indicating the line in which instruments should be used in
operations upon the viscera of the pelvis, and the direction of force in
the removal of calculi from the bladder ; and to the accoucheur, as
explaining the course taken by the feetus during parturition.

There are certain striking differences between the male and female
pelvis. In the male the bones are thicker, stronger, and more solid,
and the cavity deeper and narrower. In the female the bones are
lighter and more delicate, the iliac fosse are large, and the ilia ex-
panded ; the inlet, the outlet, and the cavity, are large, and the
acetabula farther removed from each other ; the cavity is shallow,
the tuberosities widely separated, the obturator foramina triangular,
and the span of the pubic arch greater, The precise diameter of the
inlet and outlet, and the depth of the cavity, are important consider-
ations to the accoucheur.

The diameters of the inlet or brim are three: 1. Antero-posterior,
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sacro-pubic or conjugate; 2. tranverse ; and 3. oblique. The an-
tero-posterior extends from the symphysis pubis to the middle of the
promontory of the sacrum, and measures four inches. The franverse
extends from the middle of the brim on one side to the same point on
the opposite, and measures five inches. The obligue extends from
the sacro-iliac symphysis on one side, to the margin of the brim cor-
responding with the acetabulum on the opposite, and also measures
five inches. ‘

The diameters of the outlet are two,antero-posterior, and transverse.
The antero-posterior diameter extends from the lower part of the sym-
physis pubis to the apex of the coceyx ; and the tranverse, from the
posterior part of one tuberosity to the same point on the opposite side ;
they both measure four inches. The cavity of the pelvis measures in
depth four inches and a-half, posteriorly ; three inches and a-half in the
middle ; and one and a half at the symphysis pubis,

Femur. The femur, the longest bone of the skeleton, is situated
obliquely in the upper part of the lower limb, articulating by means
of its head with the acetabulum, and inclining inwards as it descends,
until it almost meets its fellow of the opposite side at the knee, In
the female this obliquity is greater than in the male, in consequence
of the greater breadth of the pelvis, The femur is divisible into a
shaft, a superior, and an inferior extremity.

At the superior extremily is a rounded head, directed upwards and
inwards, and marked just below its centre by an oval depression for
the ligamentum teres. The head is supported by a neck, which varies
in length and obliquity according to sex and at various periods of life,
being long and oblique in the adult male, shorter and more horizontal
in the female and in old age. Externally to the neck is a large pro-
cess, the trochanter major, which presents upon its anterior surface
an oval facet, for the attachment of the tendon of the gluteus minimus
muscle ; and ahove, a double facet, for the insertion of the gluteus
medins. On its posterior side is a vertical ridge, the linea quadrat:
for the attachment of the quadratus femoris muscle. Upon the inner
side of the trochanter major is a deep pit, the trockanteric or digital
fossa, in which are inserted the tendons of the pyriformis, gemellus
superior and inferior, and obturator externus and internus muscles.
Passing downwards from the trochanter major in front of the bome is
an oblique ridge, which forms the inferior boundary of the neck, the
anterior intertrochanteric line ; and behind, another oblique ridge, the
posterior intertrochanteric line, which terminates in a rounded tu-
bercle upon the posterior and inner side of the bone, the trockanter
minor.

The shaft of the femur is convex and rounded in front, and covered
with muscles ; and somewhat concave and raised into a rough and pro-
minent ridge behind, the lizea aspera. The linea aspera near the
upper extremity of the bone divides into three branches. The anterior
branch is continued forwards in front of the lesser trochanter, and is
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continuous with the anterior intertrochanteric line ; the middle is con-
tinued directly npwards into the linea quadrati; and the posterior,
broad and strongly marked, ascends to the
Fig. 41.* base of the trochanter major. Towards the
lower extremity of the bone the linea aspera
divides into two ridges, which descend to the
two condyles, and enclose a triangular space
upon which rests the popliteal artery. The
internal condyloid ridge is less marked than
the external, and presents a broad and shallow
groove, for the passage of the femoral artery.
The nutritious foramen is situated in or near
the linea aspera, at about one-third from its
upper extremity, and is directed obliquely
from below upwards.

The lower extremity of the femur is broad
and porous, and divided by a smooth depres~
sion in front, and by a large fossa (fossa in-
tercondyloidea) behind, into two condyles.

The eaternal condyle is the broadest and
most prominent, and the internal the narrow-
est and longest ; the difference in length de-
pending upon the obliquity of the femur, in
consequence of the separation of the two bones
at their upper extremities by the breadth of
the pelvis. The external condyle is marked
upon its outer side by a prominent tuberosity,
which gives attachment to the external lateral
ligament ; and immediately beneath this is
the fossa, which lodges the tendon of origin of
the popliteus. By the internal surface it gives
attachment to the anterior crucial ligament of
the knee-joint ; and by its upper and posterior
part, to the external head of the gastrocnemius
and to the plantaris. The énfernal condyle pro-
jects upon its inner side into a tuberosity, to
which is attached the internal lateral ligament ;
above this tuberosity, at the extremity of the
internal condyloid ridge, is a tubercle, for the
insertion of the tendon of the adductor magnus ; and beneath the
tubercle, upon the upper surface of the condyle, a depression, from
which the internal head of the gastrocnemius arises. The outer

* The right femur, seen upon the anterior aspect. 1. The shaft. 2. The
head. 3. The neck. 4. The great trochanter. 5. The anterior intertrochan-
teric line. 6. The lesser trochanter. 7. The external condyle. 8. The inter-
nal condyle. 9. The tuberosity for the attachment of the external lateral liga-
ment, 10. The fossa for the tendon of origin of the popliteus muscle. 11. The
tuberosity for the attachment of the internal lateral ligament.
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side of the internal condyle is rough and concave, for the attach-
ment of the posterior crucial ligament.
Development —By five centres ; one for
the shaft, one for each extremity, and one
for each trochanter. The femur is the first
of the long bones to shew signs of ossifica-
tion. In it, ossific matter is found imme-
diately after the maxille before the termi-
nation of the second month of embryonic
life. The secondary deposits take place in
the following order, in the condyloid extre-
mity during the last month of feetal life 3
in the head towards the end of the first
year ; in the greater trochanter between
the third and the fourth year ; in the lesser
trochanter between the thirteenth and
fourteenth. The epiphyses and apophyses
are joined to the diaphysis in the reverse
order of their appearance, the junction
commencing after puberty and not being
completed for the condyloid epiphysis until
after the twentieth year.
Articulations—With three bones ; with
the os innominatum, tibia, and patella.
Attackment of Muscles.—To twenty-three ;
by the greater trochanter, to the gluteus me-
dius and minimus, pyriformis, gemellus su-
perior, obturator internus, gemellus inferior,
obturator externus, and quadratus femoris ;
by the lesser trochanter, to the common ten-
don of the psoas and iliacus. By the linea
aspera, its outer lip, to the vastus externus,
gluteus maximus, and short head of the bi-
ceps ; by its inner lip, to the vastus inter-
nus, pectineus, adductor brevis, and adduc-
tor longus ; by its middle to the adductor
magnus ; by the anterior part of the bone,
to the crurzeus and subcrurzeus ; by its con-
dyles, to the gastrocnemius, plantaris,and popliteus.

Fig. 42.*

* A d\agram of the postenor aspect of the right femur, shewing the lines of
attach t of the The les attached to the inner lip are,—p, the
pectineus ; a b, the adductor brevis ; and @/, the adductor longus. The middle
portion is occupled for its whole extent by a m, the adductor magnus; and is
continuous superiorly with g f, the linea quadrati, into which the quadratus
femoris is inserted. The outer lip is occupied by g m, the glutens maximus ;
and b, the short head of the biceps.

i+ C\‘I.lvellheu' remarks that this centre is so constant in the last fortnight of
feetal life, that it may be regarded as an important proof of the feetus having
reached its full term.

H
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PateLLA.—The patella is a sesamoid bone, developed in the ten-
don of the quadriceps extensor muscle, and usually described as a bone
of the lower extremity. Itis heart-shaped in figure, the broad side
being directed upwards and the apex downwards, the external surface
convex, and the internal divided by a ridge
into two smooth surfaces, toarticulate with
condyles of the femur. The external ar-
ticular surface corresponding with the ex-
ternal condyle is the larger of the two, and
serves to indicate the leg to which the bone
belongs.

Development.—By a single centre, at
about the middle of the third year.

Articulations.—With the two condyles
of the femur.

Attackment of Muscles.—To four; the
rectus, crurzeus, vastus internus and vastus
externus, and to the ligamentum patelle.

TiBia. —The tibia is the inner and
larger bone of the leg ; it is prismoid in
form, and divisible into a shaft, an upper
and lower extremity.

The upper extremity, or head, is large,
and expanded on each side into two fule-
rosities. Upon their upper surface the tu-
berosities are smooth, to articulate with the
condyles of the femur ; the internal arti-
cular surface being oval and oblong, to cor-
respond with the internal condyle; and
the external broad and nearly circular. Be-
tween the two articular surfaces is a spinous
process; and in front and behind the spi-
nous process a rough depression, giving at-
tachment to the anterior and posterior
crucial ligaments. Between the two tube-
rosities on the front aspect of the hone is a
prominent elevation, the tubercle, for the
insertion of the ligamentum patellze, and immediately above the
tubercle a smooth facet, corresponding with a bursa. Upon the
outer side of the external tuberosity is an articular surface, for the

* The tibia and fibula of the right leg, articulated and seen from the front.
1. The shaft of the tibia. 2. The inner tuberosity., 3. The outer tuberosity.
4. The spinous process. 5. The tubercle. 6. The internal or subcutaneous
surface of the shaft. 7. The lower extremity of the tibia. 8. The internal
malleolus. 9. The shaft of the fibula. 10, Its upper extremity. 11. Its
lower extremity, the external malleolus. The sharp border between 1 and 6 is
the crest of the tibia,

P R S S ——
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head of the fibula ; and upon the posterior part of the internal tube-
rosity a depression, for the insertion of the tendon of the semimem-
branosus muscle.

The shaft of the tibia presents three surfaces; infernal, which is
subcutaneous and superficial ; eaternal, which is concave and marked
by a sharp ridge, for the insertion of the interosseous membrane ; and
posterior, grooved, for the attachment of muscles. Near the upper
extremity of the posterior surface is an oblique ridge, the popliteal line,
for the attachment of the fascia of the popliteus muscle ; and imme-
diately below the oblique line, the nutritious canal, which is directed
downwards.

The inferior extremity of the bone is somewhat quadrilateral, and
prolonged on its inner side into a large process, the internal malleolus.
Behind the internal malleolus, is a broad and shallow groove, for lodging
the tendons of the tibialis posticus and flexor longus digitorum ; and
farther outwards another groove, for the tendon of the flexor longus
pollicis. Upon the outer side the surface is concave and triangular,
rough above, for the attachment of the interosseous ligament ; and
smooth below, to articulate with the fibula. Upon the extremity of
the bone is a triangular smooth surface, for articulating with the
astragalus.

Development.—By three centres ; one for the shaft, and one for
each extremity. Ossification commences in the tibia, immediately
after the femur ; the centre for the head of the bone appears soon
after birth, and that for the lower extremity during the second year ;
the latter is the first to join the diaphysis. The bone is not complete
until near the twenty-fifth year. Two occasional centres have some-
times been found in the tibia, one in the tubercle, the other in the in-
ternal malleolus.

Articulations.—With three bones ; femur, fibula, and astragalus.

Attachiment of Muscles—To ten ; by the internal tuberosity, to the
sartorius, gracilis, semitendinosus, and semimembranosus ; by the ex-
ternal tuberosity, to the tibialis anticus and extensor longus digitorum ;
by the tubercle, to the ligamentum patellee ; by the external surface of
the shaft, to the tibialis anticus ; and by the posterior surface, to the
popliteus, soleus, flexor longus digitorum, and tibialis posticus.

Fraura.—~The fibula (#sgivn, a brooch, from its resemblance, in
conjunction with the tibia, to the pin of an ancient brooch) is the
outer and smaller bone of the leg ; it is long and slender in figure,
prismoid in shape, and, like other long bones, is divisible into a shaft
and two extremities. .

The superior extremity or head is thick and large, and depressed
upon the upper part by a concave surface, which articulates with the
external tuberosity of the tibia. Externally to this surface is a thick
and rough prominence, for the attachment of the external lateral liga-
ment of the knee-joint, terminated behind by a styloid process, for
the insertion of the tendon of the biceps.
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The lower extremity is flattened from without inwards, and pro-
longed downwards beyond the articular surface of the tibia, forming
the external malleolus. Its external side presents a rough and tr-
angular surface, which is subcutaneous. Upon the internal surface is
a smooth triangular facet, to articulate with the astragalus ; and a
rough depression, for the attachment of the interosseous ligament. The
anterior border is thin and sharp ; and the posterior, broad and grooved,
for the tendons of the peronei muscles.

To place the bone in its proper position,
and ascertain to which leg it belongs, let
the inferior or flattened extremity be di-
rected downwards, and the narrow border
of the malleolus forwards ; the triangular
subcutaneous surface will then point to the
side corresponding with the limb of which
the bone should form a part.

The shafi of the fibula is prismoid,
and presents three surfaces ; external, in-
ternal, and posterior ; and three borders.
The eaternal surface is the broadest of the
three ; it commences upon the anterior
part of the bone above, and curves around
it so as to terminate upon its posterior side
below. This surface is completely occu-
pied by the two peronei muscles. The
internal surface commences on the side of
the superior articular surface, and termi-
nates below, by narrowing to a ridge,
which is continuous with the anterior bor-
der of the malleolus. It is marked along
its middle by the interosseous ridge, which
is lost above and below in the inner bor-
der of the bone. The posterior surface is
twisted like the external, it commences
above on the posterior side of the bone,
and terminates below on its internal side ;
at about the middle of this surface is the
nulritious foramen, which is directed down-
wards.

The internal border commences superior-
ly in common with the interosseous ridge,
and bifurcates inferiorly into two lines,

Fig. 44.*

* The tibia and fibula of the right leg articulated and seen from behind. 1.
The articular depression for the external condyle of the femur. 2. The articular
depression for the internal condyle ; the prominence between the two numbers
is the spinous process. 3. The fossa and groove for the insertion of the tendon
of the semi-membranosus muscle. 4. The popliteal plane, for the support of
the popliteus muscle. 5. The popliteal line. 6. The nutritious foramen. 7.
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which bound the triangular subcutaneous surface of the external mal-
leolus. The external border begins at the base of the styloid process
upon the head of the fibula, and winds around the bone, following the
direction of the corresponding surface. The posterior border is sharp
and prominent, and is lost inferiorly in the interosseous ridge.

Development.—By three centres ; one for the shaft, and one for
each extremity. Ossification commences in the shaft soon after its ap-
pearance in the tibia ; at birth the extremities are cartilaginous, an
ossific deposit taking place in the inferior epiphysis during the second
year, and in the superior during the fourth or fifth. The inferior epi-
physis is the first to become united with the diaphysis, but the bone
i not completed until nearly the twenty-fifth year.

Articulations.— With the tibia and astragalus.

Attachment of Muscles.—To nine; by the head, to the tendon of
the biceps and soleus ; by the shaft, its external surface, to the per-
oneus longus and brevis ; internal surface, to the extensor longus
digitorum, extensor proprius pollicis, peroneus tertius, and tibialis
posticus ; by the posterior surface, to the popliteus and flexor longus
pollicis.

Tarsus.—The bones of the tarsus are seven in number ; viz. the
astragalus, calcaneus, scaphoid, internal middle, and external cuneiform
and cuboid.

The ASTRAGALUS (os tali) may be recognised by its rounded head,
a broad articular facet upon its convex surface, and two articular
facets, separated by a deep grove, upon its concave surface.

The bone is divisible into a superior and inferior surface, an external
and internal border, and an anterior and posterior extremity. The su-
perior surface is convex, and presents a large quadrilateral and smooth
facet somewhat broader in front than behind, to articulate with the tibia.
The inferior surface is concave, and divided by a deep and rough
groove (sulcus tali), which lodges a strong interosseous ligament, into
two facets, the posterior large and quadrangular, and the anterior
smaller and elliptic, which articulate with the os calcis. The énternal
border is flat and irregular, and marked by a pyriform articular sur-
face, for the inner malleolus. The eaternal presents a large triangular
articular facet, for the external malleolus, and is rough and concave in
front. The anterior extremity presents a rounded head, surrounded by

The surface of the shaft upon which the flexor longus digitorum muscle rests.
8. The broad groove on the back part of the inner malleolus, for the tendons of
the flexor longus digitorum and tibialis posticus. 9. The groove for the tendon
of the flexor longus pollicis. 10. The shaft of the fibula, The flexor longus
pollicis muscle lies upon this surface of the bone; its superior limit bein
marked by the oblique line immediately above the number. 11. The styloi
process on the head of the fibula for the attachment of the tendon of the biceps
muscle. 12, The subcutaneous surface of the lower part of the shaft of the
fibula. 12. The external malleolus formed by the lower extremity of the fibula.
14, The groove upon the posterior part of the external malleolus for the ten-
dons of the peronei muscles.
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a constriction somewhat resembling a neck ; and the posterior ex-
tremity is narrow, and marked by a deep groove, for the tendon of the
flexor longus pollicis.

Hold the astragalus with the broad articular surface upwards, and
the roumded head forwards; the triangular lateral articular surface
will point to the side to which the bone belongs.

Articulations.—With jfour bones ; tibia, fibula, calcaneus, and sca-
phoid.

The CaLcaNEUs (os calcis) may be known by its large size and
oblong figure, by the large and
irregular portion which forms the
heel, and by two articular surfaces,
separated by a broad groove upon
its upper side.

The calcaneus is divisible into
four surfaces, superior, inferior, ex-
ternal, and internal ; and two ex-
tremities, anterior and posterior.
The superior surface is convex be-
hind and irregularly concavein front,
where it presents two, and some-
times three articular facets, divided
by a broad and shallow groove (sul-
cus calcanei), for the interosseous li-
gament. The inferior surfuce is con-
vex and rough, and bounded poste-

" riorly by the two inferior tuberosi-
ties, of which the internal is broad
and large, and the external smaller
and prominent. The eaternal sur-
JSace is convex and subcutaneous,
and marked towards its anterior
third by two grooves, often sepa-
rated by a tubercle, for the tendons
of the peroneus longus and brevis.
The internal surface is concave
and grooved, for the tendons and
vessels which pass into the sole of
the foot. At the anterior extremi-
ty of this surface is a projecting pro-

Fig, 45.%

* The dorsal surface of the left foot. 1. The astragalus ; its superior qua-
drilateral articular surface. 2. The anterior extremity of the astragalus, which
articulates with (4) the scaphoid bone. 3. The calcaneus. 4. The scaphoid
bone. 5. The internal cunciform bone. 6. The middle cuneiform bone. 7.
The external cuneiform bone. 8. The cuboid hone. 9. The metatarsal hones
of the first and second toes. 10. The first phalanx of the great toe 11. The
second phalanx of the great toe. 12. The first phalanx of the second toe. 13.
Its second phalanx. 14. Its third phalanx. ;
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cess (sustentaculum tali,) which supports the anterior articulating
surface of the astragalus, and serves as a pulley to the tendon of the
flexor longus digitorum. Upon the anterior extremily is a flat arti-
cular surface, surmounted by a rough projection, which affords one of
the guides to the surgeon in the performance of Chopart’s operation.
The posterior extremity is prominent and convex, and constitutes the
posterior tuberosily ; it is smoooth for the upper half of its extent,
where it corresponds with a bursa ; and rough below, for the insertion
of the tendo Achillis ; the lower part of this surface is bounded by the
two inferior tuberosities.

Articulations—With two bones; the astragalus and cuboeid. In
their articulated state a large oblique canal is situated between the
astragalus and calcaneus, being formed by the apposition of the two
grooves sulcus tali and calcanei. This groove is called the sinus larsi,
and serves to lodge a strong interosseous ligament which binds the
two bones together.

Attachment of Muscles.—To nine; by the posterior tuberosity, to
the tendo Achillis and plantaris; by the inferior tuberosities and
under surface, to the abductor pollicis, abductor minimi digiti, flexor
brevis digitorum, flexor accessorius, and to the plantar fascia; and by
the external surface, to the extensor brevis digitorum.

The Scaprom bone may be distinguished by its boat-like figure,
concave on one side, and convex with three facets upon the other.
It presents for examination an anterior and posterior surface, a supe-
rior and inferior border, and two extremities, one broad, the other
pointed and thick. The anterior surface is convex, and divided into
three facets, to articulate with the three cuneiform bones ; and the pos-
terior concave, to articulate with the rounded head of the astragalus.
The superior border is convex and rough, and the inferior somewhat
concave and irregular. The external exiremity is broad and rough,
and the infernal pointed and prominent, so as to form a tuberosity.
The external extremity sometimes presents a facet of articulation with
the cuboid.

If the bone be held so that the convex surface with three facets
look forwards, and the convex border upwards, the broad extremity
will point to the side corresponding with the foot to which the bone
belongs.

Articulations.—With foui bones ; astragalus and three cuneiform
bones, sometimes also with the cuboid.

Attachment of Muscles.—To the tendon of the tibialis posticus.

The InTERNAL CUNEIFORM may be known by its irregular wedge-
shape, and by being larger than the two other hones bearing the same
name. It presents for examination a convex and a concave sur-
face, a long and a short articular border, and a small and a large
extremity.

Place the bone so that the small extremity may look upwards and
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the long articular border forwards, the concave surface will point to
the side corresponding with the foot to which it belongs.
_ The convex surface is internal and free, and assists i forming the
inner border of the foot, the comcave is external, and in apposition
with the middle cuneiform and second metatarsal bone ; the long
border articulates with the metatarsal bone of the great toe, and the
short border with the scaphoid bone. The small extremity (edge) is
sharp, and the larger extremity (base) rounded into a broad tube-
rosity.

Avrticulations—With jfour bones 3 scaphoid, middle cuneiform, and
first two metatarsal bones.

Attachment of Muscles—To the tibialis anticus, and posticus.

The MippLE CUNEIFORM is the smallest of the three; it is wedge-
shaped, the broad extremity being placed upwards, and the sharp end
downwards in the foot. It presents for examination four articular
surfaces and two extremities. The anterior and posterior surfaces
have nothing worthy of remark. One of the lateral surfaces has a
long articular facet, extending its whole length, for the internal cunei-
form ; the other has only a partial articular facet for the external
cuneiform bone.

If the bone be held so that the square extremity look upwards,
the broadest side of the square being towards the holder, the small
and partial articular surface will point to the side to which the bone
belongs.

Articulations~—With four bones ; scaphoid, internal and external
cuneiform, and second metatarsal bone.

Attachment of Muscles.—To the flexor brevis pollicis.

The ExTERNAL CUNEIFORM is intermediate in size between the
two preceding, and placed, like the middle, with the broad end up-
wards and the sharp extremity downwards. It presents for examina-
tion five surfaces, and a superior and inferior extremity. The upper
extremity is flat, of an oblong square form, and bevelled posteriorly, at
the expense of the outer surface, into a sharp edge.

If the bone be held so that the square extremity look upwards and
the sharp border backwards, the bevelled surface will point to the side
corresponding with the foot to which the bone belongs.

Articulations.— W ith siz bones ; scaphoid, middle cuneiform, cuboid,
and second, third, and fourth metatarsal bones.

Attackment of Muscles—To the flexor brevis pollicis.

The CuBorp BONE is irregularly cuboid in form, and marked upon
its under surface by a deep groove, for the tendon of the peroneus
longus muscle. It presents for examination six surfaces, three articular
and three non-articular. The mon-articular surfaces are the superior,
which is slightly convex, and assists in forming the dorsum of the
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foot ; the inferior, marked by a prominent ridge, the Zuberosity, and a
deep groove for the tendon of the peroneus longus; and an external,
the smallest of the whole, and deeply notched by the commencement
of the peroneal groove. The articular surfaces are, the posterior, which
is of large size, and concavo-convex, to articulate with the os calcis;
anterior, of smaller size, divided by a slight ridge into two facets, for
the fourth and fifth metatarsal bones ; and internal, a small oval articu-
lar facet, upon a large and quadrangular surface, for the external
cuneiform bone.

If the bone be held so that the plantar surface, with the peroneal
groove, look downwards, and the largest articular surface backwards,
the small non-articular surface, marked by the deep notch, will point
to the side corresponding with the foot to which the bone belongs.

Articulations.—With four bones ; calcaneus, external cuneiform, and
fourth and fifth metatarsal bones, sometimes also with the scaphoid.

Attachment of Muscles.—To three ; the flexor brevis pollicis, adduc-
tor pollicis, and flexor brevis minimi digiti.

Upon a consideration of the articulations of the tarsus it will be ob-
served, that each bone articulates with four adjoining bones, with the
exception of the calcaneus, which articulates with two, and the exter-
nal cuneiform with six.

Development—By a single centre for each bone, with the exception
of the os calcis, which has an epiphysis for its posterior tuberosity.
The centres appear in the following order; calcanean, sixth month ;
astragalan, seventh month ; cuboid, tenth month ; external cuneiform,
during the first year; internal cuneiform, during the third year;
middle cuneiform and scaphoid, during the fourth year. The epiphysis
of the calcaneus appears at the ninth year and is united with the dia-
physis at about the fifteenth.

The METATARSAL BONES, five in number, are long bones, and divi-
sible therefore into a shaft and two extremities. The shaft is pris-
moid, and compressed from side to side; the posterior extremity, or
base, is square-shaped, to articulate with the tarsal bones, and with
each other; and the anterior extremity presents a rounded head, cir-
cumscribed by a neck, to articulate with the first row of phalanges.

Peculiar Metatarsal bones.—The first is shorter and larger than the
rest, and forms part of the inner border of the foot; its-posterior ex-
tremity presents only one lateral articular surface, and an oval rough
prominence beneath, for the insertion of the tendon of the peroneus
longus. The anterior extremity has, upon its plantar surface, two
grooved facets, for sesamoid bones, f

The second is the longest and largest of the remaining metatarsal
bones ; it presents at its base three articular facets, for the three cunei-
form bones; a large oval facet, but often no articular surface, on its
inner side, to articulate with the metatarsal bone of the great toe, and
two externally, for the third metatarsal bone.

The third may be known by two facets upon the outer side of its
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base, corresponding with the second, and may be distinguished by its
smaller size.

The fourth may be distinguished by its smaller size, and by having

a single articular surface on each
Fig. 46.* side of the base.

The fifth is recognised by its
broad base, and by its large tubero-
sity in place of an articular surface
upon its outer side.

Development.—Each bone by two
centres ; one for the body and one
for the digital extremity in the four
outer metatarsal bones ; and one for
the body, the other for the base in
the metatarsal bone of the great toe.
Ossific deposition appears in these
bones at the same time with the
vertebra ; the epiphyses, commen-
cing with the great toe and proceed-
ing to the fifth, appear towards the
close of the second year, consolida-
tion being effected at eighteen.

Articulations. — With the tarsal
bones by one extremity, and with
the first row of phalanges by the
other. The number of tarsal bones
with which each metatarsal articu-
lates from within outwards, is the
same as between the metacarpus
and carpus, one for the first, three
for the second, one for the third,
two for the fourth, and one for the
fifth, forming the cipher 13121.

Attachment of Muscles.—~To jfourteen; to the first, the peroneus
longus and first dorsal interosseous muscle; to the second, two dorsal
interrossel and transversus pedis; to the third, two dorsal and one
plantar interosseous, adductor pollicis and transversus pedis; to the
fourth, two dorsal and one plantar interosseous, adductor pollicis and

* The sole of the left foot. 1. The inner tuberosity of the os calcis. 2. The
outer tuberosity. . Its posterior tuberosity. 3. The groove for the tendon of
the flexor longus digitornm ; this figure indicates also the sustentaculum tali.
4. The rounded head of the astragalus. 5. The scaphoid bone. 6. Its tube-
rosity, 7. The internal cuneiform bone; its broad extremity. 8. The middle
cuneiform bone. 9. The external cuneiform bone. 10, 11." The cuboid bone.
11. Refers to the groove for the tendon of the peroneus longus : the prominence
between this groove and figure 10 is the tuberosity. 12, 12. The metatarsal
bones. 13, 13. The first phalanges, 14, 14. The second phalanges of the four
lesser toes. 15,15, The third, or ungual phalanges of the four lesser toes.
16. The last phalanx of the great toe.
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transversus pedis ; to the fifth, one dorsal and one plantar interrosseous
peroneus brevis, peroneus tertius, abductor minimi digiti, flexor brevis
minimi digiti, and transversus pedis.

Praraners.—There are two phalanges in the great toe, and three
in the other toes, as in the hand. They are long bones, divisible into
a central portion and extremities.

The phalanges of the first row are convex above, concave upon
the under surface, and compressed from side to side. The posterior
extremity has a single concave articular surface, for the head of the
metatarsal bone ; and the anterior extremity, a pulley-like surface, for
the second phalanx.

The second phalanges are short and diminutive, but somewhat
broader than those of the first row.

The third, or ungual phalanges, including the second phalanx of the
great toe, are flattened from above downwards, spread out laterally
at the base, to articulate with the second row, and at the opposite ex-
tremity, to support the nail and the rounded extremity of the toe.

Development—By two centres; one for the body and one for the
metacarpal extremity. Ossification commences in these bones after
that in the metatarsus, appearing first in the last phalanges, then in
the first, and last of all in the middle row. The bones are completed
at eighteen.

Articulations—The first row with the metatarsal bones and second
phalanges ; the second, of the great toe with the first phalanx, and of
the other toes with the first and third phalanges; and the third, with
the second row.

Attachment of Muscles.—To twenty-three; to the first phalanges ;
great toe, the innermost tendon of the extensor brevis digitorum, ab-
ductor pollicis, adductor pollicis, flexor brevis pollicis, and transversus
pedis ; second toe, first dorsal and first palmar interosseous and lum-
bricalis ; #hird toe, second dorsal and second palmar interrosseous and
lumbricalis ; fourth toe, third dorsal and third palmar interrosseous and
lumbricalis ; fifth toe, fourth dorsal interosseous, abductor minimi
digiti, flexor brevis minimi digiti and lumbricalis. Second phalanges ;
great toe, extensor longus pollicis, and flexor longus pollicis ; other toes,
one slip of the common tendon of the extensor longus and extensor
brevis digitorum, and flexor brevis digitorum. Third phalanges ;
two slips of the common tendon of the extensor longus and extensor
brevis digitornm, and the flexor longus digitorum.

Sesamoip BoNes.—These are small osseous masses, developed in
those tendons which exert a certain degree of force upon the surface
over which they glide, or where, by continued pressure and friction,
the tendon would become a source of irritation to neighbouring parts,
as to joints. The best example of a sesamoid bone is the patella, de-
veloped in the common tendon of the quadriceps extensor, and resting
upon the front of the knee-joint. Besides the patella, there are four
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pairs of sesamoid bones included in the number of pieces which com-
pose the skeleton, two upon the metacarpo-phalangeal articulation of
each thumb, and existing in the tendons of insertion of the flexor
brevis pollicis, and two upon the corresponding joint in the foot, in
the tendons of the muscles inserted into the base of the first phalanx.
In addition to these there is often a sesamoid bone upon the meta-
carpo-phalangeal joint of the little finger ; and upon the corresponding
joint in the foot, in the tendons inserted into the base of the first
phalanx ; there is one also in the tendon of the peroneus longus
muscle, where it glides through the groove in the cuboid bone; some-
times in the tendons, as they wind around the inner and outer
malleolus ; in the psoas and iliacus, where they glide over the body of
the os pubis ; and in the external head of the gastrocnemius.

The bones of the tympanum, as they belong to the apparatus of hear-
ing, will be described with the anatomy of the ear.
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CHAPTER IL

ON THE LIGAMENTS.

THE bones are variously connected with each other in the construc-
tion of the skeleton, and the connection between any two bones con-
stitutes a joint or articulation. If the joint be immovable, the sur-
faces of the bones are applied in direct contact ; but if motion be in-
tended, the opposing surfaces are expanded, and coated by an elastic
substance, named cartilage ; a fluid secreted by a membrane closed on
all sides lubricates their surface, and they are firmly held together by
means of short bands of glistening fibres, which are called ligaments

ligare, to bind). The study of the ligaments is named syndesmolo,
ovy together, deouds bond), which, with the anatomy of %Eé"a?ﬁé a-
tions, forms the subject of the present chapter.

The forms of articulation met with in the human frame may be
considered under three classes :—Synarthrosis, Amphi-arthrosis, and
Diarthrosis.

SYNARTHROSIS oy, dgfpweis articulation) is expressive of the fixed
form of joint in which the bones are immovably connected with each
other. The kinds of synarthrosis are four in number. 1. Sutwra.
2. Harmenia. 3. Schindylesis. 4. Gomphosis. The characters of
the three first have been sufficiently explained in the preceding chap-
ter, p. 52. It is here only necessary to state that, in the construction
of sutures, the substance of the bones is not in immediate contact,
but is separated by a layer of membrane which is continuous exter-
nally with the pericranium and internally with the dura mater. It is
the latter connection which gives rise to the great difficulty sometimes
experienced in tearing the calvarium from the dura mater. Cruveil-
hier describes this interposed membrane as the swfural cartilage ; 1
never saw auy structure in the sutures which could be regarded as
cartilage, and the history of the formation of the cranial bones would
seem to point to a different explanation. The fourth, Gomphosis
(yépe@os,anail), is expressive of the insertion of one bone into another,
in the same manner that a nail is fixed into a board ; this is illus-
trated in the articulation of the teeth with the alveoli of the maxillary
bones.

AMPHI-ARTHROSIS (au@i both, &plewsis) is a joint intermediate
in aptitude for motion between the immovable synarthrosis and the
movable diarthrosis. It is constituted by the approximation of sur-
faces partly coated with cartilage lined by synovial membrane, and
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partly connected by interosseous ligaments, or by the intervention of
an elastic fibro-cartilage which adheres to the ends of both bones.
Examples of this articulation are seen in the union between the bodies
of the vertebra, of the sacrum with the coecyx, of the pieces of the
sternum, the sacro-iliac and pubic symphyses (v, @dev to grow to-
gether), and according to some, of the necks of the ribs, with the
transverse processes.

DisrTHROSIS (% through, Zefpwess) is the movable articulation,
which constitutes by far the greater number of the joints of the body.
The degree of motion in this class has given rise to a subdivision into
three genera, Arthrodia, Ginglymus, and Enarthrosis.

Arthrodia is the movable joint in which the extent of motion is
slight and limited, as in the articulation of the clavicle, of the ribs,
articular processes of the vertebra, axis with the atlas, radius with
the ulna, fibula with the tibia, carpal and metacarpal, tarsal and meta-
tarsal bones.

Ginglymus (ysyyropss, a hinge), or hinge-joint, is the movement
of bones upon each other in two directions only, viz. forwards and
backwards ; but the degree of motion may be very considerable. The
instances of this form of joint are numerous ; they comprehend the
elbow, wrist, metacarpo-phalangeal and phalangeal joints in the upper
extremity ; and the knee, ankle, metatarso-phalangeal and phalangeal
joints in the lower extremity. The lower jaw may also be admitted
into this category, as partaking more of the character of the hinge-
joint than of the less movable arthrodia.

The form of the ginglymoid joint is somewhat quadrilateral, and
each of its four sides is provided with a ligament, which is named
from its position, enterior, posterior, internal, or external lateral. The
lateral ligaments are thick and strong, and are the chief bond of
union between the bones. The anterior and posterior are thin and
loose in order to permit the required extent of movement.

Enarthrosis (iv in, &glowsis) is the most extensive in its range of
motion of all the movable joints. From the manner of connection
and form of the bones in this articulation, it is called the ball and
socket-joint. There are two instances in the body, viz. the hip and
the shoulder.

I have been in the habit of adding to the preceding the carpo-meta-
carpal articulation of the thumb, although not strictly a ball-and-
socket joint, from the great extent of motion which it enjoys, and
from the nature of the ligament connecting the bones. As far as the
articular surfaces are concerned, it is rather a double than a single
ball-and-socket, and the whole of these considerations remove it from
the simple arthrodial and ginglymoid groups.

The ball and socket-joint has a circular form ; and, in place of the
four distinct ligaments of the ginglymus, is enclosed in a bag of liga-
mentous membrane, called a capsulur ligament.

The kinds of articulation may probably be conveyed in a more sa-
tisfactory manner in the tabular form, thus:
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Examples.

Sutura . . . . bones of the skull.
Harmonia . . . superior maxillary bones.
Schindylesis . . vomer with rostrum.
Gomphosis . . . teeth with alveoli.
Amphi-arthrosis . Bodies of the vertebree . Symphyses.

Arthrodia . . . carpal and tarsal bones.
Diarthrosis. < Ginglymus . . . elbow, wrist, knee, ankle,

Enarthrosis . . hip, shoulder.

Synarthrosis.

The motions permitted in joints may be referred to four heads, viz.
1. Gliding. 2. Angular movement. 3. Circumduction. 4. Rotation.

1. Gliding is the simple movement of one articular surface upon
another, and exists to a greater or less extent in all the joints, In the
least movable joints as in the carpus and tarsus, this is the only mo-
tion which is permitted.

2. Angular movement may be performed in four different directions,
either forwards and backwards, as in flexion and extension ; or inwards
and outwards, constituting adduction and abduction. Flexion and ex-
tension are illustrated in the ginglymoid joint, and exist in a large
proportion of the joints of the body. Adduction and abduction con-
joined with flexion and extension, are met with complete, only in the
most movable joints, as in the shoulder, the hip, and the thumb. In
the wrist and in the ankle adduction and abduction are only partial.

3. Circumduction is most strikingly exhibited in the shoulder and
hip joints ; it consists in the slight degree of motion which takes place
in the head of a bone against its articular cavity, while the extremity
of the limb is made to describe a large circle upon a plane surface. It
is also seen, but in a less degree, in the carpo-metacarpal articulation
of the thumb, metacarpo-phalangeal articulations of the fingers and
toes, and in the elbow when that joint is flexed and the end of the
humerus fixed.

4. Rotation is the movement of a bone upon its own axis, and is
illustrated in the hip and shoulder, or better in the rotation of the cup
of the radius, against the eminentia capitata of the humerus. Rota-
tion is also observed in the movements of the atlas upon the axis,
in which the odontoid process serves as a pivot around which the
atlas turns.

The structures entering into the composition of a joint are bone,
cartilage, fibrous tissue, adipose tissue, and synovial membrane. Car-
tilage forms a thin coating to the articular extremities of bones, some-
times presenting a smooth surface which moves on a corresponding
smooth surface of the articulating bone; sometimes forming a plate
smooth on both surfaces and interposed between the cartilaginous ends
of two bones, interarticular ; and sometimes acting as the connecting
medium between bones without any free surface, interosseous. Fibrous
tissue enters into the construction of joints under the form of ligament,
in one situation constituting bands of various breadth and thickness,
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in another a layer which extends completely around the joint and is
then called a capsular ligament. All the ligaments of joints are com-
posed of that variety of fibrous tissue termed white fibrous tissue, but
in some situations ligaments are found which consist of yellow fibrous
tissue, for example, the ligamenta subflava of the arches of the verte-
bral column. Adipose tissue exists in variable quantity in relation
with joints, where it performs, among other offices, that of a valve or
spring, which occupies any vacant space that may be formed during
the movements of the joint, and effectually prevents the occurrence of
a vacuum in those cavities. This purpose of adipose tissue is exem-
plified in the cushion of fat at the bottom of the acetabulum and in
the similar cushion behind the ligamentum patellze. Synovial mem-
brane constitutes the beautiful smooth and polished lining of a joint,
and contains the fluid termed synovia by means of which the adapted
surfaces are enabled to move upon each other with the perfect ease
and freedom which are known to exist.

CARTILAGE.—In the structure of joints, cartilage serves the double
purpose of a connecting and separating medium. In the former capa-
city possessing great strength, and in the latter smoothness and elasti-
city. In reference to its intimate structure it admits of classification
into three kinds, true cartilage, reticular cartilage, and fibrous car-
tilage.

True Cartilage is composed of a semi-transparent homogeneous sub-
stance (hyaline or vitreous substance) containing a number of minute
cells (cartilage corpuscles) dispersed at short intervals through its

Fig. 47.¢
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* A portion of articular cartilage from the head of the fibula. The section is
made vertically to the surface, and magnified 155 times. A. The appearance
and arrangement of the cells near to the bone. The irregular line to the right
is the boundary of the bone. B. A view of the same section, at about midway
between the bone and the free surface. c. A portion near the synovial surface ;
the line to the left is that of the synovial boundary.
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Fig. 47, B. Fig. 47, c.
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structure. The cells are oval, oblong, or polyhedral in shape, and
more or less flattened ; their membranous envelope is blended with the
intercellular substance, and they contain in their interior secondary
cells, nuclei, nucleoli, oil globules, and more or less of granular matter.
Cartilage cells have an average measurement of yz&7 of an inch in
their long diameter ; they are sometimes isolated, sometimes grouped
in pairs, and sometimes disposed in a linear group of three or four.
They are larger near the bone than at the surface, and in the latter
sitnation are long and slender in form, and arranged in rows having
their long axis parallel with the plane of the surface. True cartilage
is pearl-white or bluish and opaline in colour, and its intercellular
substance is semitransparent and structureless. These characters,
however, are changed when it exhibits a tendency to ossify. In the
latter case the intercellular substance becomes fibrous and more or less
opake, its colour is yellowish, and the

cells are found to contain a greater- Fig.48.1

number of oil-globules than in its natu-
ral state.

The true cartilages are, the articular,
costal, ensiform, thyroid, cricoid, ary-
tenoid, tracheal and bronchial, nasal,
meatus auris, the pulley of the troch-
learis muscle, and temporary cartilage
or the cartilage of bone previously to
ossification.*

Reticular cartilage is composed of
cells (y3%5th of an inch in diameter)

* Pages5.

1 A portion of reticular cartilage. The section is taken from the pinna, and
magnified 155 times. g

1
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separated from each other by an opake, subfibrous, intercellular net-
work, the breadth of the cells being considerably greater than that of
the intercellular structure. The cells are parent cells, containing
others of secondary formation, together with nuclei, nucleoli, granular
matter, and oil-globules in greater number than those of true car-
tilage. The fibres are short, imperfect, loose in texture, and yel-
lowish. The instances of reticular cartilage are, the pinna, epiglottis,
and Eustachian tube. : Héy
Fibrous cartilage is composed of a network of white glistening
fibres collected into fasciculi of various size, and containing in its

Fig. 49.*

meshes cells and a subfibrous tissue resembling that of reticular
cartilage, The fibres of fibrous cartilage are identical with those of
fibrous tissue, the cells are large (about tzth of an inch) as in reti-
cular cartilage, and the areole are variable in dimensions. It is this
latter character that constitutes the difference between different fibrous
cartilages, some being composed almost entirely of fibres with few and
small interstices, as the interarticular cartilages, while others exhibit
large spaces filled with an imperfect fibrous tissue and cells, as the
intervertebral substance.

The fibrous cartilages admit of arrangement into four groups,
namely, interarticular, stratiform, interosseus, and free. The in-
stances of interarticular fibrous cartilages (menisci) are those of the
lower jaw, sternal and acromial end of the clavicle, wrist, carpus,
knee, to which may be added the fibrous cartilages of circumference,
glenoid and cotyloid. The stratiform fibrous cartilages are such as
form a thin coating to the grooves on bone through which tendons
play. The énterosseous fibrous cartilages are the intervertebral sub-

stance and symphysis pubis, The free fibrous cartilages are the tarsal
cartilages of the eyelids.

* Aportion of fibrous cartilage. The section is taken from the symphysis
pubis, and magnified 155 times.
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The development of cartilage is the same with that of cartilage of
bone (page 5), the different forms of cartilage resulting from subse-
quent changes in the intercellular substance and cells. Thus, for
example, in articular cartilage the cells undergo the lowest degree of
development, are very disproportionate to the intercellular substance,
and the latter remains permanently structureless. In reticular carti-
lage the cells possess a more active growth, and surpass in bulk the
intercellular substance, while the latter is composed also of cells,
which assume a fibrous disposition. In fibrous cartilage development
is most energetic in the intercellular substance ; this is converted into
fasciculi of fibrous tissue while the interspaces are filled with cells and
imperfect fibrous tissue in every stage of development.

FiBrous T1ssvE is one of the most generally distributed of all the
animal tissues ; it is composed of fibres of extreme minuteness, and
presents itself under three elementary forms ; namely, white fibrous
tissue, yellow fibrous tissue, and red fibrous tissue.

In white fibrous tissue the fibres are cylindrical, exceedingly minute,
(about z3gy of an inch in diameter), transparent and undulating ;
they are collected into small fasciculi (from oy to t5dsp of an
inch) and these latter form larger fasciculi, which according to their
arrangement give rise to the production of thin lamine, membranes,
ligamentous bands, and tendinous cords. The connecting medium of
the fibres in the formation of the primitive fasciculi is a transparent
structureless interfibrous substance or blastema, to which in most
situations are added numerous minute dark filaments derived from
nuclei and thence termed nuclear filaments. The nuclear filaments are
sometimes wound spirally around the fasciculi or interlace with their
separate fibres, at other times they are variously twisted and run
parallel with the fasciculi. The fasciculi are connected and held to-
gether in the formation of membranes and cords by loose fibres which
are interwoven hetween them, or by mutual interlacement.

Examples of white fibrous tissue are met with in three principal
forms, namely, membrane, ligament, and tendon.

The membranous form of white fibrous tissue is seen in the common
connecting medium of the body, namely, fibro-cellular or areolar tissue,
in which the membrane is extremely thin and disposed in laminz,
bands or threads, leaving interstices of various size between them.
It is seen also in the condensed covering of various organs, as the
periosteum, perichondrium, capsula proprie of glands, membranes of
the brain, sclerotic coat of the eyeball, pericardium, fascize ; sheaths of
muscles, tendons, vessels, nerves and ducts; sheaths of the erectile
organs, and the corium of the dermic and mucous membrane.

Ligament is the name given to those bands of various breadth and
thickness which retain the articular ends of bones in contact in the
construction of joints. They are glistening and inelastic and com-
posed of fasciculi of fibrous tissue ranged in a parallel direction side
by side, or in some situations interwoven with each other. The
fasciculi are held together by separate fibres, or by areolar tissue.
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Tendon is the collection of parallel fasciculi of fibrous tissue, by
means of which muscles are attached to bones. They are constructed
on the same principle with ligaments, are usually rounded in their
figure, but in some instances are spread out so as to assume a
membranous form. In the latter state they are called aponeuroses.

Yellow fibrous tissue is known also by the appellation elastic tissue,
from one of its more prominent physical properties, a property which
permits of its fibres being drawn out to double their length and again
returning to their original dimensions. The fibres of elastic tissue are
transparent, brittle, flat, or polyhedral in shape, colourless when single
but yellowish in an aggregated form, and considerably thicker (55
of an inch in diameter) than the fibres of white fibrous tissue. In the
construction of their peculiar tissue they communicate with each other
by means of short oblique fibres, which unite with adjoining fibres
at acute or obtuse angles without any enlargement of the fibre with
which they are joined. This circumstance has given rise to the idea
of these fibres giving off branches, an expression derived from the
division of blood-vessels, and another term borrowed from the same
source has been applied to their communication with each other,
namely, inosculation ; but both these expressions in their literal
meaning are incorrect. When yellow fibrous tissue is cut or torn,
the fibres in consequence of their elasticity become clubbed and curved
at the extremity, a striking character of this tissue.

The instances of yellow fibrous tissue are ; the ligamenta subflava
of the arches of the vertebree, chordae vocales, thyro-epiglottic liga-
nient, crico-thyroidean membrane, the membranous layers connecting
the cartilaginous rings of the trachea and bronchial tubes, the capsula
propria of the spleen and the middle coat of arteries. It is also met
with around some parts of the alimentary canal, as the esophagus,
cardia, and anus, around the male and female urethra, in the fascia
lata, and in the torium of the skin.

Red fibrous tissue is also termed contractile tissue, from a peculiar
property which it possesses, and which places it physiologically in an
intermediate position between white fibrous tissue and muscular
fibre. Its fibres are cylindrical, transparent, reddish in hue, and
collected into fasciculi, It is met with in the corium of the skin, in
the dartos, around the nipple, in the excretory ducts of glands, in the
coats of blood-vessels, particularly veins, in the iris, in the inter-
vascular spaces of the erectile tissue of the penis and clitoris, around
the urethra, and around the vagina.

Aprrosk TissuE is composed of minute cells, aggregated together in
clusters of various size within the areole of fibro-cellular tissue. The
cells of adipose tissue are identical in manner of formation with other
Cf:]ls, being developed on nuclei and increasing in size by the forma-
tion of fluid in their interior. 1In adipose cells this fluid, instead of
being albuminous as in other cells, is oleaginous, the oil at first appear-
ing in separate globules, which subsequently coalesce into a single
drop.. The size of adipose cells at their full development is about



LIGAMENTS OF THE TRUNK. 117

735 of an inch in diameter ; when isolated they are globular in form,
but are hexagonal or polyhedral when compressed. They are per-
fectly transparent, the cell-membrane being structureless and their
nuclens disappearing as they attain their full size.

SyNoviAL MEMBRANE is a thin membranous layer, which invests
the articular cartilages of the bones, and is thence reflected upon the
surfaces of the ligaments which surround and enter into the composi-
tion of a joint. It resembles the serous membranes in being a shut
sac, and secretes a transparent and viscous fluid, which is named
synovia. Synovia is an alkaline secretion, containing albumen, which
is coagulable at a boiling temperature. The continuation of this mem-
brane over the surface of the articular cartilage, a much agitated
question, has been decided by the interesting discoveries of Henle,
who has ascertained the existence of an epithelium upon cartilage
identical with that produced by the reflected portion of the membrane.
In some of the joints the synovial membrane is pressed into the
articular cavity by a cushion of fat : this mass was called by Havers
the synovial gland, from an incorrect supposition that it was the
source of the synovia ; it is found in the hip and in the knee-joint.
In the knee-joint, moreover, the synovial membrane forms folds, which
are most improperly named ligaments, as the mucous and alar liga-
ments, the two latter being an appendage to the cushion of fat.
Besides the synovial membranes entering into the composition of
joints, there are numerous smaller sacs of a similar kind interposed
between surfaces which move npon each other so as to cause friction ;
they are often associated with the articulations. These are the burse
mucose ; they are shut sacs, analogous in structure to synovial mem-
branes, and secreting a similar synovial fluid.

The epithelium of synovial membranes is of the kind termed
tesselated ; it is developed in the same manuer with the epithelium
of other free surfaces, and is continually reproduced from beneath,
while the superficial layers are being rubbed off and lost.

ARTICULATIONS.

The joints may be arranged, according to a natural division, into
those of the trunk, those of the upper extremity, and those of the
lower extremity.

Licaments oF THE TRUNK.—The articulations of the trunk are
divisible into ten groups, viz.—

1. Of the vertebral column.

2. Of the atlas, with the occipital bone.
3. Of the axis, with the occipital bone.
4, Of the atlas, with the axis.

5. Of the lower jaw.
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6. Of the ribs, with the vertebree.
7. Of the ribs, with the sternum, and with each other.
8. Of the sternum.
9. Of the vertebral column, with the pelvis.
10. Of the pelvis.

1. Articulatior of the vertebral Column.—The ligaments connecting
together the different pieces of the vertebral column, admit of the
same arrangement with that of the vertebre themselves. Thus the
ligaments

Of the bodies are the— Anterior common ligament,
Posterior common ligament,
Intervertebral substance.

Of the arches,— Ligamenta subflava,

Of the articular processes,— Capsular ligaments,
Synovial membranes,

Of the spinous processes,—  Inter-spinous,
Supra-spinous.

Of the ¢ransverse processes,— Inter-transverse.

Bobies —The Aunterior common ligament is a broad and riband-
like band of ligamentous fibres, extending along the front surface of
the vertebral column, from the axis to the sacrum. It is intimately
connected with the intervertebral substances, and less closely with the
bodies of the vertebree. In the dorsal region it is thicker than-in the
cervical and lumbar, and consists of a median and two lateral portions
separated from each other by a series of openings for the passage of

Fig,50.*

* The anterior ligaments of the vertebree, and ligaments of the ribs. 1. The
anterior common ligament. 2. The anterior costo-vertebral or stellate ligament.
3. The anterior costo-transverse ligament. 4. The interarticnlar ligament con-
necting the head of the rib to the intervertebral substance, and separating the
two synovial membranes of this articulation.
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vessels. The ligament is composed of fibres of various length closely
interwoven with each other; the deeper and shorter crossing the inter-
vertebral substances from one vertebra to the next; and the superficial
and longer fibres crossing three or four vertebrae.

The anterior common ligament is in relation by its posterior or ver-
tebral surface, with the intervertebral substances, the bodies of the
vertebrz, and with the vessels, principally veins, which. separate its
central from its lateral portions. By its anterior or visceral surface it
is in relation in the neck, with the longus . 2
colli muscles, the pharynx and the cesopha- Fig. 51.
gus ; in the thoracic region, with the aorta,
the venz azygos, and thoracic duct; and
in the lumbar region, with the aorta, right
renal artery, right lumbar arteries, arteria
sacra media, vena cava inferior, left lumbar
veins, receptaculum chyli, the commence-
ment of the thoracic duet, and the tendons
of the lesser muscle of the diaphragm with
the fibres of which the ligamentous fibres
interlace.

The Posterior common ligament lies upon
the posterior surface of the bodies of the
vertebre, and extends from the axis to the
sacrum. It is broad opposite the inter-
vertebral substances, to which it is closely
adherent; and narrow and thick over the
bodies of the vertebree, from which it is
separated by the veins of the base of the
vertebree. It is composed like the anterior ligament of shorter and
longer fibres which are disposed in a similar manner.

The posterior common ligament is in relation by its anterior surface
with the intervertebral substances, the bodies of the vertebree, and
with the venz basum vertebrarum ; and by its posterior surface with the
dura mater of the spinal cord, some loose areolar tissue and numerous
small veins being interposed.

The Intervertebral substance is a lenticular disc of fibrous cartilage,
interposed between each of the vertebree from the axis to the sacrum,
and retaining them firmly in connexion with each other. It differs
in thickness in different parts of the column, and varies in depth at
ditferent points of its extent; thus, it is thickest in the lumbar re-
gion, deepest in front in the cervical and lumbar regions, and behind
in the dorsal region ; and contributes, in a great measure, to .the
formation of the natural curves of the vertebral column.

I
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* A posterior view of the bodies of three dorsal vertebree, connected by their
intervertebral substance 1, 1. The laminz (2) have been sawn through near
the bodies of the ve}'tebrze, and the arches and processes removed, in order to
shew (3) the posterior common ligament. A part of one of the openings in
the posterior surface of the vertebra, for the transmission of the vena basis
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When the intervertebral substance is bisected either horizontally or
vertically, it is seen to be composed of a series of layers of dense
fibrous tissue, separated by interstices filled with the softer kind.
The central part of each intervertebral disc is wholly made up of this
softer fibrous cartilage, which has the appearance of a pulp, and is so
elastic as to rise above the level of the section as soon as its division
is completed. When examined from the front, the layers are found

to consist of fibres passing ob~

Fig. 52.* liquely between the two verte-

bra, in one layer passing from

left to right, in the next from

right to left, alternating in each
successive layer.

ArcHEis. — The ligamenta
subflava are two thin planes,
of yellow fibrous tissue, situa-
ted between the arches of each
pair of vertebrz, from the axis
to the sacrum. From the im-
bricated position of the laminz
they are attached to the poste-
rior surface of the vertebra be-
low, and to the anterior sur-
face of the arch of the vertebra
above, and are separated from
each other at the middle line by a slight interspace. They coun-
teract, by their elasticity, the efforts of the flexor muscles of the
trunk ; and by preserving the upright position of the spine, limit
the expenditure of muscular force. They are longer in the cervical
than in the other regions of the spine, and are thickest in the lumbar
region.

The ligamenta subflava are in relation by both surfaces with the
meningo-rachidian veins, and internally they are separated from the
dura mater of the spinal cord by those veins and some loose areolar
and adipose tissue.

ARTicULAR PROCESSES.—The ligaments of the articular processes
of the vertebra are loose synovial capsules which surround the articu-
lating surfaces. They are protected on their external side by a thin
layer of ligamentous fibres.

SpiNous PROCESSES. — The infer-spinous ligaments are thin and
membranous, and are extended between the spinous processes in the
dorsal and lumbar regions. They are thickest in the latter region ;
and are in relation with the multifidus spine muscle at each side.

vertebree, is seen at 4, by the side of the narrow and unattached portion of the
ligament.
* Aninternal view of the arches of three vertebrse. To obtain this view the
lamina have been divided through their pedicles. 1. One of the ligamenta
bl 2. The capsular lig of one side.
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The Supra-spinous ligament (fig. 60) is a strong and inelastic fibrous
cord, which extends from the apex of the spinous process of the last
cervical vertebra to the sacrum, being attached to each spinous process
in its course ; it is thickest in the lumbar region. The continuation
of this ligament upwards to the tuberosity of the occipital bone, con-

Fig.53.%

stitutes the rudimentary ligamentum nuch# of man. The latter is
strengthened, as in animals, by a thin slip from the spinous process of
each of the cervical vertebree.

TRANSVERSE PROCESSES.—The inter-transverse ligaments are thin
and membranous ; they are found only between the transverse pro-
cesses of the lower dorsal vertebree.

2. Articulation of the Atlas with the Occipital bone—The ligaments
of this articulation are sever in number,—

Two anterior occipito-atloid,

Posterior occipito-atloid,

Lateral occipito-atloid, .
Two capsular.

Of the two anterior ligaments one is a rounded cord, situated in the
middle line, and superficially to the other. It is attached above, to

* An anterior view of the ligaments connecting the atlas, the axis, and the
oceipital bone. A transverse section has been carried through the base of the
skull, dividing the basilar process of the occipital bone and the petrous portions
of the temporal bones, 1. The anterior round occipito-atloid ligament. 2. The
anterior broad occipito-atloid ligament. 3. The commencement of the anterior
common ligament. 4. The anterior atlo-axoid ligament, which is continuous
inferiorly with the commencement of the anterior common ligament. 5. One
of the atlo-axoid capsular ligaments; the one on the opposite side has been
removed, to shew the approximated surfaces of the articular processes (6).
7. One of the occipito-atloid capsular ligaments. The most external of these
fibres constitute the lateral occipito-atloid ligament.
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the basilar process of the occipital bone ; and below, to the anterior
tubercle of the atlas. The deeper ligament is a broad membranous
layer, attached above, to the margin of the occipital foramen ; and
below, to the whole length of the anterior arch of the atlas. Tt is in
relation in front with the recti antici minores and behind with the
odontoid ligaments.

The posterior ligament is thin and membranous; it is attached
above, to the margin of the occipital foramen ; and below, to the pos-
terior arch of the atlas. It is closely adherent to the dura mater, by
its inner surface ; and forms a ligamentous arch at each side, for the
passage of the vertebral arteries and first cervical nerves. It is in

Fig 54.*

relation posteriorly with the recti postici minores and obliqui supe-
riores.

The lateral ligaments are strong fasciculi of ligamentous fibres, at-
tached below, to the base of the transverse process of the atlas at each
side, and above to the transverse process of the occipital bone. With
a ligamentous expansion derived from the vaginal process of the tem-
poral bone, these ligaments form a strong sheath around the vessels
and nerves which pass through the carotid and jugular foramina.

The capsular ligaments are the thin and loose ligamentous capsules,
which surround the synovial membranes of the articulations between
the condyles of the occipital bone and the superior articular processes
of the atlas. The ligamentous fibres are most numerous upon the
anterior and external part of the articulation.

* The posterior ligaments of the occipito-atloid, and atlo-axoid articulations.
1. The atlas. 2. The axis. 3. The posterior ligament of the occipito-atloid
articulation. 4,4, The capsular anrf lateral ligaments of this articulation.
5. The posterior ligament of the atlo-axoid articulation. 6, 6. Its capsular
ligaments. 7. The first of the ligamenta subflava passing between the axis and
the third cervical vertebra. 8, 8. The capsular ligaments of those vertebrze.
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The movements taking place between the cranium and atlas, are
those of flexion and erection, giving rise to the forward nodding of the
head. When this motion is increased to any extent the whole of the
cervical region concurs in its production.

3. Articulation of the Axis with the Occipital bone—The ligaments
of this articulation are three in number,—

Occipito-axoid,
Two odontoid.

The occipito-axoid ligament (apparatus ligamentosus colli) is a broad
band, which covers in the odontoid process and its ligaments. It is
attached below to the body of the axis, where it is continuous with
the posterior common ligament ; superiorly it is inserted by a broad

Fig. 55.*

expansion, into the basilar groove of the occipital bone. It is firmly
connected opposite the body of the axis, with the dura mater; and
sometimes is described as consisting of a central and two lateral por-
tions ; this however is an unnecessary refinement.

The odontoid ligaments (alar) are two short and thick fasciculi of
fibres, which pass outwards from the apex of the odontoid process, to
the sides of the occipital foramen and condyles. A third and smaller
fasciculus (ligamentum suspensorium) proceeds from the apex of the
odontoid process to the anterior margin of the foramen magnum,

These liganients serve to limit the extent to which rotation of the
head may be carried, hence they are termed cleck ligaments.

* The upper part of the vertebral canal, opened from behind in order to shew
the occipito-axoid ligament. 1. The basilar portion of the sphenoid bone.
2. Section of the occipital bone. 3. The atlas, its posterior arch removed.
4. The axis, the posterior arch also removed. 5. The occipito-axoid ligament,
rendered prominent at its middle by the projection of the odontoid process.
6. Lateral and capsular ligament of the occipito-atloid articulation. 7. Cap-
sular ligament hetween the articulating processes of the atlas and axis.
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4. Articulation of the Atlas with the Axis.—The ligaments of this
articulation are five in number,—

Anterior atlo-axoid, Two capsular,
Posterior atlo-axoid, Transverse,

The anterior ligament consists of ligamentous fibres, which pass
from the anterior tubercle and arch of the atlas to the base of the
odontoid process and body of the axis, where they are continuous with
the commencement of the anterior common ligament.

The posterior ligament is a thin and membranous layer, passing be-
tween the posterior arch of the atlas and the laminz of the axis.

The capsular ligaments surround the articular processes of the atlag
and axis ; they are loose, to permit of the freedom of movement which
subsists between these vertebree. The ligamentous fibres are most

Fig. 56.*

numerous on the outer and anterior part of the articulation, and the
synovial membrane usually communicates with the synovial cavity
between the transverse ligament and the odontoid process.

The transverse ligament is a strong ligamentous band, which arches
across the area of the ring of the atlas from a rough tubercle npon the
inner surface of one articular process to a similar tubercle on the other.
It serves to retain the odontoid process of the axis, in connection with
the anterior arch of the atlas. As it crosses the odontoid process,

* A posterior view of the ligaments connecting the atlas, the axis, and the
occipital bone. The posterior part of the occipital bone has been sawn away,
and the arches of the atles and axis removed. 1. The superior part of the
occipito-axoid ligament, which has been cut away in order to shew the liga-
ments beneath. 2. The transverse ligament of the atlas. 3, 4. The ascending
and descending slips of the transverse ligament, which have obtained for it the
title of cruciform ligament. 5. One of the odontoid ligaments; the fellow
ligament is seen on the opposite side. 6. One of the occipito-atloid capsular
ligaments, 7. One of the atlo-axoid capsular ligaments,
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some fibres are sent downwards to be attached to the body of the
axis, and others pass upwards to be inserted into the basilar pro-
cess of the occipital bone ; hence the ligament has a cross-like appear-
ance, and has been denominated cruciform. A synovial membrane
is situated between the transverse ligament and the odontoid process ;
and another between that process and the inner surface of the anterior
arch of the atlas.

Actions.—It is the peculiar disposition of this ligament in relation
to the odontoid process, that enables the atlas, and with it the entire
cranium, to rotate upon the axis; the perfect freedom of movement
between these bones being ensured by the two synovial membranes.
The lower part of the ring, formed by the transverse ligament with
the atlas, is smaller than the upper, while the summit of the odontoid
process is larger than its base ; so that the process is still retained in
its position by the transverse ligament, when the other ligaments are
cut through. The extent to which the rotation of the head upon the
axis can be carried is determined by the odontoid ligaments. The
odontoid process with its ligaments is covered in by the occipito-axoid
ligament.

5. Articulation of the Lower Jaw.—The lower jaw has properly
but one ligament, the external lateral; the ligaments usually described
are three in number; to which may be added, as appertaining to the
mechanism of the joint, an interarticular fibrous-cartilage, and two
synovial membranes,—

External lateral,

Internal lateral,

Capsular.
Interarticular fibrous-cartilage,
Two synovial membranes.

Fig. 57.*

* An external view of the articulation of the lower jaw. 1. The zygomatic
arch. 2. The tubercle of the zygoma. 3 The ramus of the lower jaw. 4. The
mastoid portion of the temporal bone. 5. The external lateral ligament, 6. The
stylo-maxillary ligament.
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The eaternal lateral ligament is a short and thick band of fibres,
passing obliquely backwards from the tubercle of the zygoma, to the
external surface of the meck of the lower jaw. It is in relation, ex-
ternally with the integument of the face, and internally with the two
synovial membranes of the articulation and the interarticular cartilage.
The external lateral ligament acts conjointly with its fellow of the op-
posite side of the head in the movements of the jaw.

The internal lateral ligament has no connection with the articulation
of the lower jaw, and is incorrectly named in relation to the joint ; it
is a thin aponeurotic expansion extending from the extremity of the
spinous process of the sphenoid bone to the margin of the dental fora-
men. It is pierced at its insertion, by the mylo-hyoidean nerve.

A triangular space is left between the internal lateral ligament and
the neck of the jaw, in which are situated the internal maxillary
artery and auricular nerve, the inferior dental artery and nerve, and
a part of the external pterygoid muscle ; internally it is in relation
with the internal pterygoid muscle.

The capsular ligament consists of a few irregular ligamentous fibres,

Fig. 58.*

which pass from the edge of the glenoid cavity to the neck of the
lower jaw, upon the inner and posterior side of the articulation. These
fibres scarcely deserve consideration as a distinct ligament.

The interarticular fibrous cartilage is a thin oval plate, thicker at the
edges than in the centre, and placed horizontally between the head of
the condyle of the lower jaw and the glenoid cavity. It is connected

* An internal view of the articulation of the lower jaw. 1. A section
through the petrous portion of the temporal bone and spinous process of the
sphenoid. 2. An internal view of the ramus, and part of the body of the lower
aw. 3. The internal portion of the capsular ligament. 4. The internal lateral

gament. 5. A small interval at its insertion through which the mylo-hyoidean
fl‘len:e passes. 6. The stylo-maxillary ligament, a process of the deep cervical
ascia.
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by its outer border with the external lateral ligament, and in front re-
ceives some fibres of insertion of the external pterygoid muscle. Oc-
casionally it is incomplete in the centre. It divides the joint into two
distinct cavities, the one being above and the other below the carti-
lage.

The synovial membranes are situated the one above, the other below
the fibrous-cartilage, the former being the larger of the two. When
the fibrous-cartilage is perforate, the synovial membranes communi-
cate.

Besides the lower jaw, there are several other joints provided with
a complete interarticular cartilage, and, consequently, with two syno-

3 S

vial membranes ; they are, the sterno-cl lar art tion, the acro-
nio-cluvicular and the articulation of the wlna with the cuneiform
bone

The interarticular fibrous-cartilages of the knee-joint are partial, and
there is but one synovial membrane,

The articulations of the heads of the ribs with the vertebrae have
two synovial membranes, separated by an interarticular ligament with-
out fibrous-cartilage.

Fig. 59.%

Actions.—The movements of the lower jaw are depression, by which
the mouth is opened ; elevation, by which it is closed ; a forward and
backward movement, and a movement from side to side.

In the movement of depression the interarticular cartilage glides for-

* In this sketch a section has been carried through the joint, in order to
shew the natural position of the interarticular fibro-cartilage, and the manner
in which it is adapted to the difference of form of the articulating surfaces.
1. The glenoid fossa. 2. The eminentia articularis. 3. The interarticular fibro-
cartilage. 4. The superior synovial cavity. 5. The inferior synovial cavity.
6. An interarticular fibro-cartilage, removed from the joint, in order to shew its
oval and concave form ; it is seen from below.
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wards on the eminentia articularis, carrying with it the condyle. If
this movement be carried too far, the superior synovial membrane is
ruptured, and dislocation of the fibro-cartilage with its condyle into
the zygomatic fossa occurs. 1In elevation the fibrous cartilage and con-
dyle are returned to their original position. The forward and back-
ward movement is a gliding of the fibro-cartilage upon the glenoid
articular surface, in the antero-posterior direction ; and the movement
from side to side, in the lateral direction.

6. Articulation of the Ribs with the Vertebre.—The ligaments of
these articulations are so strong as to renderdislocation impossible, the
neck of the rib would break before displacement could occur ; they are
divisible into two groups:—1. Those connecting the kead of the rib
with the bodies of the vertebre; and, 2. Those connecting the neck
and tubercle of the rib with the transverse processes. They are

1st G'roup.
Anterior costo-vertebral or stellate,
Capsular,
Interarticular ligament,
Two synovial membrancs.

2nd Group.

Anterior costo-transverse,
Middle costo-transverse,
Posterior costo-transverse.

The anterior costo-vertebral or stellate ligament (fig. 50) consists of
three short bands of ligamentous fibres that radiate from the anterior
part of the head of the rib. The superior band passes upwards, and
is attached to the vertebra above; the middle fasciculus is attached
to the intervertebral substance ; and the énferior, to the vertebra
below.

In the first, eleventh, and twelfih ribs, the three fasciculi are attached
to the body of the corresponding vertebra.

The capsular ligament is a thin layer of ligamentous fibres surround-
ing the joint in the interval left by the anterior ligament ; it is thick-
ist above and below the articulation, and protects the synovial mem-

ranes.

The snterarticular ligament is a thin band which passes between the
sharp crest on the head of the rib and the intervertebral substance.
It divides the joint into two cavities, which are each furnished with a
separate synovial membrane. The first, eleventh, and twelfik ribs have
111)0 interarticular ligament, and consequently but one synovial mem-

rane.

The anterior costo-transverse ligament is a broad band composed of
several fasciculi, which ascend from the crest-like ridge on the neck of
the rib, to the transverse process immediately above. This ligament
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separates the anterior from the posterior branch of the intercostal
nerves.

The middle costo-transverse ligament is a very strong interosseous
ligament passing directly between the posterior surface of the neck
of the rib, and the transverse process against which it rests.

The posterior costo-transverse ligament is a small but strong fascicu-
lus, passing obliquely from the tubercle of the rib, to the apex of the
transverse process. The articulation between the tubercle of the rib
and the transverse process is provided with a small synovial mem-
brane.

There is no anterior costo-transverse ligament to the first rib ; and
only rudimentary posterior costo-transverse ligaments to the eleventh
and twefth ribs.

Actions—The movements permitted by the articulations of the
ribs, are wpwards and down-
wards, and slightly forwards
and backwards ; the movement
increasing in extent from the
head to the extremity of the
rib. The forward and back-
ward movement is very trifling
in the seven superior, but great-
er in the inferior ribs ; the
eleventh and twelfth are very
movable.

7. Articulation of the Ribs
with the Sternum, and with each
other—The ligaments of the
costo-sternal articulations are,—

Fig. 60*

Anterior costo-sternal,
Posterior costo-sternal,
Superior costo-sternal,
Inferior costo-sternal,
Synovial membranes.

The anterior costo-sternal ligament is a thin band of ligamentous
fibres, that passes in a radiated direction from the extremity of the
costal cartilage to the anterior surface of the sternum, and intermingles
its fibres with those of the ligament of the opposite side and with the
tendinous fibres of origin of the pectoralis major muscle.

The posterior costo-sternal ligament is much smaller than the ante-
rior, and consists only of a thin fasciculus of fibres situated on the
posterior surface of the articulation.

* A posterior view of a part of the thoracic portion of the vertebral column,
shewing the ligaments connecting the vertebrae with each other and the ribs
with the vertebrze. 1, 1. The supra-spinous ligament. 2, 2. The ligamenta
subflava, connecting the laminz. 3. The anterior costo-transverse ligament.
4. The posterior costo-transverse ligaments.

K
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The superior and inferior costo-sternal ligaments are narrow fasciculi
corresponding with the breadth of the cartilage, and connecting its
superior and inferior border with the side of the sternum.

The synovial membrane is absent in the articulation of the first rib,
its cartilage being usually continuous with the sternum ; that of the
second rib has an inter-articular ligament, with two synovial mem-
branes.

The siath and seventh ribs have several fasciculi of strong ligament-
ous fibres, passing from the extremity of their cartilages to the anterior
surface of the ensiform cartilage, which latter they are intended to
support. They are named the costo-ayphoid ligaments.

The sixth, seventh, and eighth, and sometimes the fifth and the ninth
costal cartilages, have articulations with each other, and a perfect
synovial membrane. They are connected by ligamentous fibres which
pass from one cartilage to the other, external and internal ligaments.

The ninth and tenth are connected at their extremities by ligament-
ous fibres, but have no synovial membranes.

Actions.—The movements of the costo-sternal articulations are very
trifling ; they are limited to a slight sliding motion. The first rib is
the least, and the second the most movable.

8. Articulation of the Sternum.—The pieces of the sternum are
connected by means of a thin plate of interosseous cartilage placed be-
tween each, and by an anterior and posterior ligament. The fibres of
the anterior sternal ligament are longitudinal in direction, but so
blended with the anterior costo-sternal ligaments, and the tendinous
fibres of origin of the pectoral muscles as scarcely to be distinguished
as a distinct ligament. The posterior sternal ligament is a broad
smooth plane of longitudinal fibres, placed upon the posterior surface
of the bone, and extending from the manubriun to the ensiform car-
tilage. These ligaments contribute very materially to the strength of
the sternum and to the elasticity of the front of the chest.

9. Articulation of the Vertebral Column with the Pelvis.—The last
lumbar vertebra is connected with the sacrum by the same ligaments
with which the various vertebrae are connected to each other ; viz.
the anterior and posterior common ligaments, intervertebral substance,
ligamenta subflava, capsular ligaments, and inter and supra-spinous
ligaments.

There are, however, two proper ligaments connecting the vertebral
column with the pelvis ; these are, the

Lumbo-sacral,
Lumbo-iliac.

The lumbo-sacral ligament is a thick triangular fasciculus of ligament-
ous fibres, connected above, with the transverse process of the last
lumbar vertebra ; and below with the posterior part of the upper
border of the sacrum,

The lumbo-iliac ligament passes from the apex of the transverse
process of the last lumbar vertebra to that part of the crest of the

ae Al e e
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ilium which surmounts the sacro-iliac articulation. It is triangular
in form.

10. The Articulations of the Pelvis.—The ligaments belonging to the
articulations of the pelvis are divisible into four groups :—1. Those
connecting the sacrum and ilium ; 2. those passing between the
sacrum and ischium ; 3. between the sacrum and coccyx ; and 4, be-
tween the fwo pubic bones.

1st, Between the sacrum and ilium.
Sacro-iliac anterior,
Sacro-iliac posterior.

2nd, Between the sacrum and ischium.
Sacro-ischiatic anterior (short),
Sacro-ischiatic posterior (long).

3rd, Between the sacrum and coccya.
Sacro-coccygean anterior,
Sacro-coccygean posterior.

4th, Between the ossa pubis.
Anterior pubic,
Posterior pubic,
Superior pubic,
Sub-pubic,
Interosseous fibro-cartilage.

1. Between the Sacrum and Ilium.—The anterior sacro-iliac liga-
ment consists of numerous short ligamentous fibres, which pass from
bone to bone on the anterior surface of the joint.

The posterior sacro-iliac or interosseous ligament is composed of nu-
merous strong fasciculi of ligamentous fibres, which pass horizontally
between the rough surfaces in the posterior half of the sacro-iliac arti-
culation, and constitute the principal bond of connection between the
sacrum and the ilium. One fasciculus of this ligament, longer and
larger than the rest, is distinguished from its direction, by the name of
the oblique sacro-iliac ligament. 1t is attached, by one extremity, to the
posterior superior spine of the ilium ; and, by the other, to the third
transverse tubercle on the posterior surface of the sacrum.

The surfaces of the two bones forming the sacro-iliac articulation, are
partly covered with cartilage, and partly rough and connected by the
interosseous ligament. The anterior or auricular half is coated with
cartilage, which is thicker on the sacrum than on the ilium. The sur-
face of the cartilage is irregular, and provided with a very delicate
synovial membrane, which cannot be demonstrated in the adult;
but is apparent in the young subject, and in the female during
pregnancy.

2. Between the Sacrum and Ischium.—The anterior or lesser sacro-
ischiatic ligament is thin, and triangular in form ; it is attached by its
apex to the spine of the ischium ; and by its broad extremity to the
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Fig. 61.*

side of the sacrum and coccyx, interlacing its fibres with the greater
sacro-ischiatic ligament.

The anterior sacro-ischiatic hgament is in relation in front with the
coceygeus muscle, and behind with the posterior ligament, with which
its fibres are intermingled. By its upper border it forms a part of the
lower boundary of the great sacro-ischiatic foramen, and by the lower
a part of the lesser sacro-ischiatic foramen.

The posterior or greater sacro~ischiatic ligament, considerably larger,
thicker, and more posterior than the preceding, is narrower in the
middle than at each extremity. It is attached, by its smaller end, to
the inner margin of the tuberosity and ramus of the ischium, where it
forms a falciform process, which protects the internal pudic artery, and
is continuous with the obturator fascia. By its larger extremity it is
inserted into the side of the coecyx, sacrum, and posterior inferior spine
of the ilium.

The posterior sacro-ischiatic ligament is # relation in front with the
anterior ligament, and behind with the gluteus maximus, to some of
the fibres of which it gives origin. By its superior border it forms

* The ligaments of the ;{1 elvis and hip-joint. 1. The lower part of the ante-
rior common ligament of the vertebree, extending downwards over the front of
the sacrum. 2. The lumbo-sacral ligament. 3. The lumbo-iliac ligament.
4. The anterior sacro-iliac ligaments. 5. The obturator membrane. 6. Pou-
art’s ligament. 7. mebemat’s hgament 8. The capsular ligament of the
ip-joint. 9. The ilio-fe 1or y 1 t.
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Fig. 62.% 2

part of the lesser ischiatic foramen, and by its lower border, a part of
the boundary of the perineum. It is pierced by the coccygeal branch
of the ischiatic artery. The two ligaments convert the sacro-ischiatic
notches into foramina.

3. Between the Sacrum and Coccyx.—The anterior sacro-coccygean
ligament is a thin fasciculus passing from the anterior surface of the
g 8
sacrum to the front of the coccyx.

The posterior sacro-coccygean ligament is a thick ligamentous layer,
which completes the lower part of the sacral canal, and connects the
sacrum with the coccyx posteriorly, extending as far as the apex of
the latter bone.

Between the two bones is a thin disc of soft fibrous cartilage. In
females there is frequently a small synovial membrane. This articu-
lation admits of a certain degree of movement backwards during par-
turition. ;

* Ligaments of the pelvis and hip-joint. The view is taken from the side.
1. The oblique sacro-iliac ligament. The other fasciculi of the postérior sacro-
iliac ligaments are not seen in this view of the pelvis. 2. The posterior sacro-
ischiatic ligament. 3. The anterior sacro-ischiatic ligament. 4. The great
sacro-ischiatic foramen. 5. The lesser sacro-ischiatic foramen. 6. The coty-
loid lig t of the acetabulum. 7. The lig tum teres. 8. The cut edge

of the capsular ligament, shewing its extent posteriorly as compared with its
anterior attachment. 9. The obturator membrane only partly seen.
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The ligaments connecting the different pieces of the coccyx consist
of a few scattered anterior and posterior fibres, and a thin disc of inter-
osseous cartilage ; they exist only in the young subject, in the adult
the pieces become ossified.

4. Between the Ossa Pubis.—The anterior pubic ligament is com-
posed of ligamentous fibres, which pass obliquely across the union
of the two bones from side to side, and form an interlacement in front
of the symphysis.

The posterior pubic ligament consists of a few irregular fibres uniting
the pubic bones posteriorly.

The superior pubic ligament is a thick band of fibres connecting the
angles of the pubic bones superiorly, and filling the inequalities upon
the surface of the bones.

The sub-pubic ligament is a thick arch of fibres connecting the two
bones inferiorly, and forming the upper boundary of the pubic arch.

The interosseous fibro-cartilage unites the two surfaces of the pubic
bones, in the same manner as the intervertebral substance connects
the bodies of the vertebree. It resembles the intervertebral substance
also in being composed of oblique fibres disposed in concentric layers,
which are more dense towards the surface than near the centre. It is
thick in front, and thin behind. A synovial membrane is some-
times found in the posterior half of the articulation.

This articulation becomes movable towards the latter term of preg-
nancy, and admits of a slight degree of separation of its surfaces.

The obturator ligament or membrane is not a ligament of articula-
tion, but simply a tendino-fibrous membrane stretched across the ob-
turator foramen. It gives attachment by its surfaces, to the two obtu-
rator muscles, and leaves a space in the upper part of the foramen, for
the passage of the obturator vessels and nerve.

The numerous vacuities in the walls of the pelvis, and their closure
by ligamentous structures, as in the case of the sacro-ischiatic fissures
and obturator foramina, serve to diminish very materially the pressure
on the soft parts during the passage of the head of the feetus through
the pelvis in parturition.

LIGAMENTS OF THE UPPER EXTREMITY.

The Ligaments of the upper extremity may be arranged in the order
of the articulations between the different bones ; they are, the

1. Sterno-clavicular articulation.
2. Scapulo-clavicular articulation,
3. Ligaments of the scapula.

4. Shoulder joint.

5. Elbow joint.

6. Radio-ulnar articulation.

7. Wrist joint.
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8. Articulation between the carpal bones.
9. Carpo-metacarpal articulation.

10. Metacarpo-phalangeal articulation,

11. Articulation of the phalanges.

1. Sterno-clavicular Articulation.—The sterno-clavicular is an arthro-
dial articulation ; its ligaments are,

Anterior sterno-clavicular,

Posterior sterno-clavicular,

Inter-clavicular,

Costo-clavicular (rkomboid),
Interarticular fibro-cartilage,
Two synovial membranes.

The anterior sterno-clavicular ligament is a broad ligamentous
layer, extending obliquely downwards and forwards, and covering the
anterior aspect of the articulation. This ligament is in relation by its
anterior surface with the integument and with the sternal origin of the
sterno-mastoid muscle ; and behind with the interarticular fibro-carti-
lage and synovial membranes.

The posterior sterno-clavicular ligament is a broad fasciculus, cover-
ing the posterior surface of the articulation. Itis ¢n relation by its
anterior surface with the interarticular fibro-cartilage and synovial
membranes, and behind with the sterno-hyoid muscle.

The two ligaments are continuous at the upper and lower part of
the articulation, so as to form a complete capsule around the joint.

The éinter-clavicular ligament is a cord-like band which crosses from
the extremity of one clavicle to the other, and is closely connected
with the upper border of the sternum. It is separated by areolar
tissue from the stemo—thyrmd musc]es

The costo-clavi ¢t (rhomboid) is a thick fasciculus of
fibres, connecting the sternal extremity of the clavicle with the cartilage
of the first rib. Tt is situated obliquely between the rib and the
under surface of the clavicle. It is inrelation in front with the tendon
of origin of the subclavius muscie, and behind with the subclavian
vein.

Actions.—The movements of the sterno-clavicular articulation, are a
gliding movement of the fibro-cartilage with the clavicle upon the arti-
cular surface of the sternum in the directions forwards, backwards, up-
wards, and downwards ; and circumduction, This articulation is the
centre of the movements of the shoulder.

It is the rupture of the rhomboid ligament in dislocation of the ster-
nal end of the clavicle that gives rise to the deformity peculiar to this
accident.

The interarticular fibro-cartilage is nearly circular in form, and
thicker at the edges than in the centre. It is attached above to the
clavicle ; below to the cartilage of the first rib ; and throughout the
rest of its circumference to the anterior and posterior sterno-clavieular
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ligaments ; it divides the joint into two cavities, which are lined by
distinet synovial membranes. This cartilage is sometimes pierced through
its centre, and not unfrequently deficient, to a greater or less extent,
in its lower part.

2. Secapulo-clavicular Articulation~The ligaments of the scapular
end of the clavicle are, the

Superior acromio-clavicular,
Inferior acromio-clavicular,
Coraco-clavicular (¢rapezoid and conoid),
Interarticular fibro-cartilage,
Two synovia.l membranes.

7, l'

The superior acromio-ck ¢ is a moderately thick plane
of superimposed fibres passing between the extremity of the clavicle
and the acromion, upon the upper surface of the joint.

The inferior acromio ¢ is a thin plane situated
upon the under surface. These two ligaments are continuous with
each other in front anf behind, and form a complete capsule around
the joint.

The cor lavicular Uig ¢ (trapezoid, conoid) is a thick fasci-
culus of ligamentous ﬁbres, passing obliquely between the base of the
coracoid process and the under surface of the clavicle, and holding the
end of the clavicle in firm connection with the scapula. When seen
from before, it has a quadrilateral form : hence it is named ¢rapezoid ;
and, examined from bekind, it has a triangular form, the base being
upwards ; hence another name, coroid.

The interarticular fibro-cartilage is often indistinct, from having

* The li of the sterno-clavicular and costo-sternal articulations., 1.
The_anterior st/emo-clawcular lxgament 2. The inter-clavicular ligament.
3. The costo-clavicular or rhomb t, seen on both sides. 4. The
interarticular ﬁhro-camlage, brought into view by the removal of the anterior
and posterior ligaments. 5. The anterior costo-sternal ligaments of the first
and second ribs.
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partial connections with the fibro-cartilaginous surfaces of the two
bones between which it is placed, and not unfrequently absent.
When partial, it occupies the upper part of the articulation. The
synovial membranes are very delicate. There is, of course, but ome,
when the fibro-cartilage is incomplete.

Fig. 64.

Actions.—The acromio-clavicular articulation admits of two move-
ments, the gliding of the surfaces upon each other ; and the rotation of
the scapula, upon the extremity of the clavicle.

3. The Proper ligaments of the Scapula are the

Coraco-acromial,
Transverse.

The coraco-acromial ligament is a broad and thick triangular band,
which forms a protecting arch over the shoulder joint. It is attached
by its apex to the point of the acromion process, and by its base to the
external border of the coracoid process its whole length. This ligament
is in relation above with the under surface of the deltoid muscle ; and
below with the tendon of the supra-spinatus muscle, a bursa mucosa
being usually interposed.

* The ligaments of the scapula and shoulder joint. 1. The superior acro-
mio-clavicular ligament. 2. The coraco-clavicular ligament; this aspect of
the ligament is named trapezoid. 3. The coraco-acromial ligamient. 4. The
transverse ligament. 5. The capsular ligament. 6. The coraco-humeral

ligament. 7. The long tendon of the biceps issuing from the capsular liga-
ment, and entering the bicipital groove.
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The Zransverse or coracoid ligament is a narrow but strong fasciculus
which crosses the notch in the upper border of the scapula, from the
base of the coracoid process, and converts it
Fig. 65.* into a foramen. The supra-scapular nerve
passes through this foramen.
4. Shoulder Joint. — The scapulo-humeral
articulation is an enarthrosis, or ball and socket
joint—its ligaments are, the

Capsular,
Coraco-humeral,
Glenoid.

The capsular ligament completely encircles
the articulating head of the scapula and the
head of the humerus, and is attached to the
neck of each bone. It is thick above, where
resistance is most required, and is strength-
ened by the tendons of the supra-spinatus,
infra-spinatus, teres minor, and subscapularis
muscles: below it is thin and loose. The
capsule is incomplete at the point of contact
with the tendons, so that they obtain upon
their inner surface a covering of synovial mem-
brane.

The coraco-humeral ligament is a broad
band which descends obliquely outwards from
the border of the coracoid process to the greater
tuberosity of thehumerus,and serves to strength-
en the superior and anterior part of the capsn-
lar ligament.

The glenoid ligament s the prismoid band of
fibro-cartilage, which is attached around the
margin of the glenoid cavity for the purposes
of protecting its edges, and deepening its cavity. It divides supe-
riorly into two slips which are continuous with the long tendon of the
biceps ; hence the ligament is frequently described as being formed
by the splitting of that tendon. The cavity of the articulation is
traversed by the long tendon of the biceps, which is enclosed in a
sheath of synovial membrane in its passage through the joint.

The synovial membrane of the shoulder joint is very extensive ; it
communicates anteriorly through an opening in the capsular ligament
with a large bursal sac, which lines the under surface of the tendon of
the subscapularis muscle. Superiorly, it frequently communicates
through another opening in the capsular ligament with a bursal sac

_* An internal view of the ligaments of the elbow joint. 1. The anterior
ligament. 2. The internal lateral ligament. 3. The orbicular ligament. 4.
The oblique ligament. 5. The interosseous ligament. 6. The internal con-
dyle of the humerus, which conceals the posterior ligament.

Y 1
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belonging to the infra-spinatus muscle ; and it moreover forms a
sheath around that portion of the tendon of the biceps, which is in-
cluded within the joint.

The muscles immediately surrounding the shoulder joint are the
subscapularis, supra-spinatus, infra-spinatus, teres minor, long head
of the triceps and deltoid ; the long tendon of the biceps is within
the capsular ligament.

Actions.—The shoulder joint is capable of
every variety of motion, viz. of movement
forwards and backwards, of abduction and ad-
duction, of circumduction and rotation.

5. Elbow Joint.—The elbow is a ginglymoid
articulation ; its ligaments are fowr in num-
ber,—

Anterior,
Posterior,
Internal lateral,
External lateral.

The anterior ligament is a broad and thin
membranous layer, descending from the an-
terior surface of the humerus, immediately
above the joint, to the coronoid process of
the ulna and orbicular ligament. On each
side it is connected with the lateral ligaments.
It is composed of fibres which pass in three
different directions, vertical, transverse, and
oblique, the latter being extended from within
outwards to the orbicular ligament, into which
they are attached inferiorly. This ligament is
covered in by the brachialis anticus muscle.

The posterior ligament is a broad and loose
layer passing between the posterior surface of
the humerus and the anterior surface of the
base of the olecranon, and connected at each
side with the lateral ligaments. It is covered
in by the tendon of the triceps.

The internal lateral ligament is a thick tri-
angular layer, attached above, by its apex, to
the internal condyle of the humerus ; and be-
low, by its expanded border, to the margin of the greater sigmoid
cavity of the ulna, extending from the coronoid process to the olecra-
non. At its insertion it is intermingled with some transverse fibres.

* An external view of the elbow joint. 1. The humerus. 2. The ulna. 3.
The radius. 4. The external lateral ligament inserted inferiorly into (5) the
orbicular ligament. 6. The posterior extremity of the orbicular ligament,
spreading out at its insertion into the ulna. 7. The anterior ligament, scarcely
apparent in this view of the articulation. 8. The posterior ligament, thrown
into folds by the extension of the joint.
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The internal lateral ligament is in relation posteriorly with the ulnar
nerve.

. The external lateral ligament is a strong and narrow band, which de-
scends from the external condyle of the humerus, to be inserted into
the orbicular ligament, and into the ridge on the ulna, with which the
posterior part of the latter ligament is connected. This ligament is
closely united with the tendon of origin of the supinator brevis
muscle.

The synovial membrane is extensive, and is reflected from the carti-
laginous surfaces of the bones upon the inner surface of the ligaments.
It surrounds inferiorly the head of the radius, and forms an articulat-
ing sac between it and the lesser sigmoid notch.

The muscles immediately surrounding, and in contact with, the
elbow joint, are ¢z front, the brachialis anticus ; to the inner side, the
pronator radii teres, flexor sublimis digitorum, and flexor carpi ulnaris ;
externally, the extensor carpi radialis brevior, extensor communis
digitorum, extensor carpi ulnaris, anconeus, and supinator brevis ; and
behind, the triceps. ]

Actions.—The movements of the elbow joint are flexion and extension,
which are performed with remarkable precision. The extent to which
these movements are capable of being effected, is limited, in front by
the coronoid process, and behind by the olecranon.

6. The Radio-ulnar Articulation—The radius and ulnar are firmly
held together by ligaments which are connected with both extremities
of the bones, and with the shaft ; they are, the

Orbicular, Anterior inferior,
Oblique, Posterior inferior,
Interosseous, Interarticular fibro-cartilage.

The orbicular lig ¢ (annular, coronary) is a firm band several
lines in breadth, which surrounds the head of the radins, and is attach-
ed by each end to the extremities of the lesser sigmoid cavity. It is
strongest behind where it receives the external lateral ligament, and is
lined on its inner sarface by a reflection of the synovial membrane of
the elbow joint.

The rupture of this ligament permits of the dislocation of the head
of the radius.

The oblique ligament (called also ligamentum teres in contradistine-
tion from the interosseous ligament) is a narrow slip of ligamentous
fibres, descending obliquely from the base of the coronoid process of
the ulna to the inner side of the radius, a little below its tuberosity.

The interosseous ligament is a broad and thin plane of aponeurotic
fibres passing obliquely downwards from the sharp ridge on the radius
to that on the ulna. It is deficient superiorly, is broader in the middle
than at each extremity, and is perforated at its lower part for the pas-
sage of the anterior interosseous artery. The posterior interosseous
artery passes backwards between the oblique ligament and the upper
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border of the interosseous ligament. This ligament affords an exten-
sive surface for the attachment of muscles.

The interosseous ligament is én relation, in front, with the flexor
profundus digitorum, the flexor longus pollicis, and pronator quadratus
muscle, and with the anterior interosseous artery and nerve ; and be-
hind with the supinator brevis, extensor ossis metacarpi pollicis, ex-
tensor primi internodii pollicis, extensor secundi internodii pollicis, and
extensor indicis muscle, and near the wrist with the anterior inter-
osseous artery and posterior interosseous nerve.

The anterior inferior ligament is a thin fasciculus of fibres, passing
transversely between the radius and ulna.

The posterior inferior ligament is also thin and loose, and has the
same disposition on the posterior surface of the articulation.

The interarticular, or triangular fibro-cartilage, acts the part of a
ligament between the lower extremities of the radius and ulna. It is
attached by its apex to a depression on the inner surface of the styloid
process of the ulna, and by its base to the edge of the radius. This
fibro-cartilage is lined upon its upper surface by a synovial membrane,
which forms a duplicature between the radius and ulna, and is called
the membrana sacciformis. By its lower surface it enters into the ar-
ticulation of the wrist-joint.

Actions.—The movements taking place between the radius and the
ulna are, the rotation of the former upon the latter ; rotation forwards
being termed pronation, and rotation backwards supination. In these
movements the head of the radius turns upon its own axis, within the
orbicular ligament and the lesser sigmoid notch of the ulna ; while
inferiorly the radius presents a concavity which moves upon the
rounded head of the ulna. The movements of the radius are chiefly
limited by the anterior and posterior inferior ligaments, hence these
are not unfrequently ruptured in great muscular efforts.

7. Wrist Joint.—The wrist is a ginglymoid articulation ; the arti-
cular surfaces entering into its formation being the radius and under
surface of the triangular fibro-cartilage above,and the rounded surfaces
of the scaphoid, semilunar, and cuneiform bone below ; its ligaments
are four in number,—

Anterior, Internal lateral,
Posterior, External lateral.

The anterior ligament is a broad and membranous layer consisting
of three fasciculi, which pass between the lower part of the radius, and
the scaphoid, semilunar, and cuneiform bone.

The posterior ligament, also thin and loose, passes hetween the
posterior surface of the radius, and the posterior surface of the semilunar
and cuneiform bone.

The énternal lateral ligament extends from the styloid process of the
ulna to the cuneiform and pisiform bone.

The external loteral ligament is attached by one extremity to the
styloid process of the radius, and by the other to the side of the sca-
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phoid bone. The radial artery rests on this ligament as it passes back-
wards to the first metacarpal space.

The syrovial membrane of the wrist joint lines the under surface of
the radius and interarticular cartilage above, and the first row of bones
of the carpus below.

The relations of the wrist
joint are the flexor and exten-
sor tendons by which it is sur-
rounded, and the radial and ul-
nar artery.

Actions—The movements of
the wrist joint are flexion, ex-
Loni o dorie 1B 7and
circumduction. In these mo-
tions the articular surfaces glide
upon each other.

8. Articulations between the
Carpal Bones.—These are am-
phi-arthrodial joints, with the
exception of the conjoined head
of the os magnum and unci-
forme, which is received into a
cup formed by the scaphoid,
semilunar, and cuneiform bone,
and constitutes an enarthrosis.
The ligaments are,

Fig. 67.%

Palmar,
Interosseous fibro-cartilage,
Anterior annular.

The dorsal ligaments are
ligamentous bands, that pass

* The ligaments of the anterior aspect of the wrist and hand. 1. The lower
part of the interosseous membrane. 2. The anterior inferior radio-ulnar liga-
ment., 3. The anterior ligament of the wrist joint. 4. Its external lateral
ligament. 5. Its internal lateral ligament. 6. The palmar ligaments of the
carpus. 7. The pisiform bone, with its lig ts. 8. The lig ts con-
necting the second range of carpal bones with the metacarpal, and the meta-
carpal with each other. 9. The capsular ligament of the carpo-metacarpal ar-
ticulation of the thumh. 10. Anterior lig t of the m po-phalangeal
articulation of the thumb. 11. One of the lateral ligaments of that articu-
lation.  12. Anterior lig: of the metacarpo-phalangeal articulation of
the index finger; this ligament has been removed in the other fingers.
13. Lateral ligaments of the same articulation; the corresponding ligaments
are seen in the other articulations. 14. Transverse ligament connecting the
heads f)f the metacarpal bones of the index and middle fingers; the same liga-
ment is seen between the other fingers. 15 Anterior and one lateral liga-
ment of the phalangeal articulation of the thumb. 16. Anterior and lateral
i ts of the phal 1 articulati of the index finger; the anterior
ligaments are removed in the other fingers.

2 b S5
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transversely and longitudinally from bene to bone, upon the dorsal
surface of the carpus.

The palmar ligaments are fasciculi of the same kind, but stronger
than the dorsal, having the like disposition upon the palmar surface.

The interosseous ligaments are fibro-cartilaginous lamellze situated
between the adjoining bones in each range: in the npper range they
close the upper part of the spaces between the scaphoid, semilunar, and
cuneiform bones ; in the lower range they are stronger than in the upper,
and connect the os magnum on the one side to the unciforme, on the
other to the trapezoides, and leave intervals through which the synovial
membrane is continued to the bases of the metacarpal bones.

The anterior annular ligament is a firm ligamentous band, which
connects the bones of the two sides of the carpus. It is attached by
one extremity to the trapezium and scaphoid, and by the other to the
unciform process of the unciforme and the base of the pisiform bone,
and forms an arch over the anterior surface of the carpus, beneath
which the tendons of the long flexors and the median nerve pass into
the palm of the hand.

The articulation of the pisiform bome with the cuneiform, is pro-
vided with a distinct synovial membrane, which is protected by fasci-
culi of ligamentous fibres, forming a kind of capsule around the joint ;
they are inserted into the cuneiforme, unciforme, and base of the
metacarpal bone of the little finger.

Synovial Membranes—There are five synovial membranes entering
into the composition of the articulations of the carpus :—

The first is situated between the lower end of the ulna and the in-
terarticular fibro-cartilage ; it is called sacciform, from forming a
sacculus between the lateral articulation of the ulna with the radins.

The second is situated between the lower surface of the radius and
interarticular fibro-cartilage above, and the first range of bones of the
carpus below.

The third is the most extensive of the synovial membranes of the
wrist ; it is situated between the two rows of carpal bones, and passes
between the hones of the second range, to invest the carpal extremities
of the four metacarpal bones of the fingers.

The fourth is the synovial membrane of the articulation of the me-
tacarpal bone of the thumb with the trapezium.

The fifth is situated between the pisiform and cuneiform bone.

Actions.—Very little movement exists between the bones in each
range, but more is permitted between the two ranges. The motions
in the latter situation are those of flexion and extension.

9. The Carpo-metacarpal Articulations—The second row of bones
of the carpus articulates with the metacarpal bones of the four fingers
by dorsal and palmar ligaments; and the metacarpal bone of the
thumb with the trapezium by a true capsular ligament. There is also
in the carpo-metacarpal articulation a thin interosseous band which
passes from the ulnar edge of the os magnum to the line of junction
between the third and fourth metacarpal bones.
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The dorsal ligaments are strong fasciculi which pass from the second
range of carpal to the metacarpal bones.

The palmar ligaments are thin fasciculi arranged upon the same

" plan on the palmar surface. :

The synovial membrane is a continuation of the great synovial
membrane of the two rows of carpal bones.

"The capsular ligament of the thumb is one of the three true capsular
ligaments of the skeleton; the other two being the shoulder-joint and
hip-joint. The articulation has a proper synovial membrane.

Fig. 68.*

The metacarpal bones of the four fingers are firmly connected at
their bases by means of dorsal and palmar ligaments, which extend
transversely from one bone to the other, and by interosseous ligaments
which pass between their contiguous surfaces. Their lateral articular

* A diagram shewing the dif};osition of the five synovial membranes of
the wrist joint. 1. The sacciform membrane. 2. The second synovial
membrane. 3, 3. The third, or large synovial membrane. 4. The synovial
membrane between the pisiform bone and the cuneiforme. 5. The synovial
membrane of the metacarpal articulation of the thumb. 6. The lower extre-
mity of the radius, 7. 'Ele lower extremity of the ulna. 8. The interarti-
cular fibro-cartilage. S. The scaphoid bone. L. The semilunare. C. The
cuneiforme ; the interosseous ligaments are seen passing between these
three bones and separating the articulation of the wrist (2) from the articula-
tion of the carpal bones (3). P. The pisiforme. T. The trapezium. T2. The
trapezoides, M. The os magnum. U. The unciforme; interosseous liga-
ments are seen connecting the os magnum with the trapezoides and unci-
forme. 9. The base of the metacarpal bone of the thumb. 10, 10. The bases
of the other metacarpal bones.
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facets are lined by a reflection of the great synovial membrane of the
two rows of carpal bones.

Actions.—The movements of the metacarpal on the carpal bones are
restricted to a slight degree of sliding motion, with the exception of
the articulation of the metacarpal bone of the thumb with the trape-
zium. In the latter articulation, the movements are, fleaton, extension,
adduction, abduction, and circumduction. -~

10. Metacarpo- phal ! Articulation.— The metacarpo-phalan-
geal articulation is a gmglymmd joint: its ligaments are four in
number,—

Anterior,
Two lateral,
Transverse.

The anterior ligaments are thick and fibro-cartilaginous, and form
part of the articulating surface of the joints. They are grooved ex-
ternally for the lodgment of the flexor tendons, and by their internal
aspect form part of the articular surface for the head of the metacarpal
bone.

The lateral ligaments are strong narrow fasciculi, holding the bones
together at each side.

The transverse ligaments are strong ligamentous bands passing be-
tween the anterior ligaments, and connecting together the heads of
the metacarpal bones of the four fingers.

The expansion of the extensor tendon over the back of the fingers
takes the place of a posterior ligament.

Actions.—This articulation admits of movement in four different
directions, viz, of flexion, extensi dduction, and abduction, the two
latter being limited to a small extent. It is also capable of circum-
duction.

11. Articulation of the Phalanges.—These articulations are gingly-
moid joints: they are formed by three ligaments.

Anterior,
Two lateral.

The anterior ligament is firm and fibro-cartilaginous, and forms part
of the articular surface for the head of the phalanges. Externally it is
grooved for the reception of the flexor tendons.

The lateral ligaments are very strong; they are the principal bond
of connection between the bones.

The extensor tendon takes the place and performs the office of a
posterior ligament.

Actions.—The movements of the phalangeal joints are flexion and
extension, these movements being more extensive between the first and
second phalanges than between the second and third.

In connection with the phalanges it may be proper to examine cer-
tain fibrous bands termed thece or wvaginal ligaments, which serve to
retain the tendons of the flexor muscles in their position upon the flat

L
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surface of their bones. These fibrous bands are attached at each side
to the lateral margins of the phalanges; they are thick in the inter-
_spaces of the joints, thin where the tendons lie upon the joints, and
they are lined upon their inner surface by synovial membrane.

LIGAMENTS OF THE LOWER EXTREMITY.

The ligaments of the lower extremily, like those of the upper, may
be arranged in the order of the joints to which they belong; these
are, the
. Hip joint.

. Knee joint.

. Articulation between the tibia and fibula.
. Ankle joint.

Articulation of the tarsal bones.
Tarso-metatarsal articulation.

. Metatarso-phalangeal articulation.

. Articulation of the phalanges.

OIS & 0o 1O

1. Hip Joint.—The articulation of the head of the femur with the
acetabulum constitutes an enarthrosis, or ball and socket joint. The
articular surfaces are the cup-shaped cavity of the acetabulum and the
rounded head of the femur; the ligaments are five in number, viz.

Capsular, Cotyloid,
Tlio-fernoral, Transverse.
Teres,

The capsular ligament (fig. 61, 8) is a strong ligamentous capsule,
embracing the acetabulum superiorly, and inferiorly the neck of the
femur, and connecting the two bones firmly together. It is much
thicker upon the upper part of the joint, where more resistance is
required, than upon the under part, and extends farther upon the
neck of the femur on the anterior and superior than on the posterior
and inferior side, being attached to the intertrochanteric line in front,
to the base of the great trochanter above, and to the middle of the
neck of the femur behind.

The dliofemoral ligament (fig. 61, 9) is an accessory and radiating
band, which descends obliquely from the anterior inferior spinous pro-
cess of the ilium to the anterior intertrochanteric line, and strengthens
the anterior portion of the capsular ligament.

The ligamentum teres (fig. 62, 7), triangular in shape is attached
by a round apex to the depression just below the middle of the
head of the femur, and by its base, which divides into two fasciculi,
into the borders of the notch of the acetabulum. Tt is formed by a
fasciculus of fibres, of variable size, surrounded by synovial membrane ;
sometimes the synovial membrane alone exists, or the ligament is
wholly absent,
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The cotyloid ligament (fig. 62, 6) is a prismoid cord of fibro-car-
tilage, attached around the margin of the acetabulum, and serving to
deepen that cavity and protect its edges. It is much thicker upon the
upper and posterior border of the acetabulum than in front, and consists
of fibres which arise from the whole circumference of the brim, and
interlace with each other at acute angles.

The transverse ligament is a strong fasiculus of ligamentous fibres,
continuous with the cotyloid ligament, and extended across the notch
in the acetabulum. It converts the notch into a foramen, through
which the articular branches of the internal circumflex and obturator
arteries enter the joint.

The fossa at the bottom of the acetabulum is filled by a mass of
fat, covered by synovial membrane, which serves as an elastic
cushion to the head of the bone during its movements. This was
congidered by Havers as the synovial gland.

The synovial membrane is extensive ; it invests the head of the
femur, and is continued around the ligamentum teres into the ace-
tabulum, whence it is reflected upon the inner surface of the capsular
ligament back to the head of the bone.

The muscles immediately surrounding and in contact with the hip-
joint are, ¢z front, the psoas and iliacus, which are separated from the
capsular ligament by a large synovial bursa ; above, the short head of
the rectus, and the gluteus minimus ; behmd the pyriformis, gemellus
superior, obturator internus, gemellus mfenor, and quadratus femoris ;
and to the énner side, the obturator externus and pectineus.

Actions.—The movements of the h)p—Jomt are very extensive ; they
are flexion, eatension, adducti bduction, circumduction and rotati

9. Knee Joint.—The knee is a gmglymmd articulation of large size,
and is provided with numerous ligaments; they are_ thirteen in
number.

Anterior or ligamentum patellze,
Posterior or ligamentum posticum Winslowii,
Internal lateral,
Two external lateral,
Anterior or external crucial,
Posterior or internal crucial,
Transverse,
Two coronary,
Ligamentum mucosum,
Liitzmenta alaria, e
Two semilunar fibro-cartilages,
Synovial membrane.

The first five are eaternal to the articulation ; the next five are
internal to the articulation ; the remaining three are mere folds of
synovial membrane, and have no title to the name of ligaments. In
.addition to the ligaments, there are two fibro-cartilages, which are
sometimes very erroneously considered among the ligaments; and a
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synovial membrane, which is still more improperly named the capsular
ligament. J

The anterior ligament, or ligamentum patelle, is the prolongation of
the tendon of the extensor muscles of the thigh downwards to the
tubercle of the tibia. It is, therefore, no ligament; and, as we have
before stated, that the patella is simply a sesamoid bone, developed in

the tendon of the extensor muscles for the

Fig. 69.* defence of the front of the knee joint, the

ligamentum patellee has mo title to consider-

ation, either as a ligament of the knee joint
or as a ligament of the patella.

A small bursa mucosa is situated be-
tween the ligamentum patellee, near its
insertion and the front of the tibia, and
another of larger size is placed between the
anterior surface of the patella and the fascia
Iata.

The posterior ligament, ligamentum posti-
cum Winslowii, is a broad expansion of
ligamentous fibres which covers the whole
of the posterior part of the joint. It is
divisible inte two lateral portions which
invest the condyles of the femur, and a
central portion which is depressed, and
formed by the interlacement of fasciculi
passing in different directions. The strong-
est of these fasciculi is that which is de-
rived from the tendon of the semi-membranosus and passes obliquely
upwards and outwards, from the posterior part of the inner tuberosity
of the tibia to the external condyle. Other accessory fasciculi are
given off by the tendon of the poplitens and by the heads of the
gastrocnemius. The middle portion of the ligament supports the
popliteal artery and vein, and is perforated by several openings for
the passage of branches of the azygos articular artery, and for the
nerves of the joint.

The internal lateral ligament is a broad and trapezoid layer of
ligamentous fibres, attached above to the tubercle on the internal
condyle of the femur, and below to the side of the inner tuberosity
of the tibia. It is crossed at its lower part by the tendons of the
inner hamstring from which it is separated by a synovial bursa, and it
covers in the anterior slip of the semi-membranosus tendon and the
inferior internal articular artery.

External lateral ligaments—The long external lateral ligament is a

* An anterior view of the ligaments of the knee joint. 1. The tendon of
the quadriceps extensor muscle of the leg. 2. The patella. 8. The anterior
lig t, or li tum llze, near its insertion. 4, 4. The synovial
membrane. 5. The internal lateral ligament, 6. The long external lateral
ligament. 7. The anterior superior tibio-fibular ligament.
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strong rounded cord, which descends from the posterior part of the
tubercle upon the external condyle of the femur to the outer part
of the head of the fibula. The skort external lateral ligament is an
irregular fasciculus situated behind the
preceding, arising from the external
condyle near the origin of the head of
the gastrocnemius muscle, and inserted
into the posterior part of the head of
the fibula. It is firmly connected with
the external semilunar fibro-cartilage,
and appears principally intended to con-
nect that cartilage with the fibula. The
long external lateral ligament is covered
in by the tendon of the biceps, and has
passing beneath it the tendon of origin
of the poplitens muscle, and the inferior
external articular artery.

The true ligaments within the joint
are the crucial, transverse, and coro-
nary.

The anterior, or external crucial liga-
ment, arises from the depression upon
the head of the tibia in front of the
spinous process, and passes upwards and backwards to be inserted
into the inner surface of the outer condyle of the femur, as far as its
posterior border. It is smaller than the posterior.

The posterior, or internal crucial ligament, arises from the depres-
sion upon the head of the tibia, behind the spinous process, and passes
upwards and forwards to be inserted into the inner condyle of the
femur. This ligament is less oblique and larger than the anterior.

The transverse ligament is a small slip of fibres which extends
transversely from the external semilunar fibro-cartilage, near its an-
terior extremity, to the anterior convexity of the internal cartilage.

The coronary ligaments are the short fibres by which the convex
borders of the semilunar cartilages are connected to the head of the
tibia, and to the ligaments surrounding the joint.

The semilunar fibro-cartilages are two falciform plates of fibro-
cartilage, situated around the margin of the head of the tibia, and
serving to deepen the surface of articulation for the condyles of the
femur. They are thick along their convex border, and thin and sharp
along the concave edge.

Fig. 70.*

* A posterior view of the ligaments of the knee-joint. 1. The fasciculus of
the ligamentum posticura Winslowii, which is derived from, 2. the tendon of
the semi-membranosus muscle; the latter is cut short. 3. The process of the
tendon which spreads out in the fascia of the popliteus muscle. 4. The
process which is sent inwards beneath the internal lateral ligament. 5. The

osterior part of the internal lateral ligament. 6. The long external lateral
Egament, 7. The short external lateral ligament. 8. The tendon of the
popliteus muscle cut short. 9. The posterior superior tibio-fibular ligament.
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The internal semilunar fibro-cartilage forms an oval cup for the
reception of the internal condyle ; it is connected by its convex border
_to the head of the tibia, and to the internal and posterior ligaments,
by means of its coronary ligament ; and by its two extremities is
firmly implanted into the depressions in front and behind the spinous
process, The eaternal semilunar fibro-cartilage bounds a circular fossa
for the external condyle: it is connected by its convex border with
the head of the tibia, and to the external and posterior ligaments, by
means of its coronary ligament ; by its two extremities it is in-
serted into the depression between the two projections which con-
stitute the spinous process of the tibia.
Fig, 71.% The two extremities of the external
cartilage being inserted into the same
fossa form almost a complete circle,
and the cartilage being somewhat
broader than the internal, nearly
covers the articular surface of the
tibia. The external semilunar fibro-
cartilage besides giving off a fasci-
culus from its anterior border to con-
stitnte the transverse ligament, is
continuous by some of its fibres with
the extremity of the anterior crucial
ligament ; posteriorly it divides into
three slips ; one, a strong cord, as-
cends obliquely forwards and is in-
serted into the anterior part of the
inner condyle in front of the poste-
rior crucial ligament ; another is the
fasciculus of insertion into the fossa
of the spinous process ; and the third,
of small size, is continnous with the posterior part of the anterior
crucial ligament.

The ligamentum mucosum is a slender conical process of synovial
membrane enclosing a few ligamentous fibres which proceed from the
transverse ligament. 1t is connected, by its apex, with the anterior
part of the condyloid notch, and by its base is lost in the mass of fat
which projects into the joint beneath the patella.

* The right knee joint laid open from the front, in order to shew the in-
ternal ligaments. 1. The cartilaginous surface of the lower extremity of the
femur with its two condyles; the figure 5 rests upon the external; the figure
8 upon the internal condyle. 2. The anterior crucial ligament. 3. The pos-
terior crucial ligament. “4. The transverse ligament. 5. The attachment of
the hgamentunq mucosum ; the rest has been removed. 6. The internal semi-
lunar fibro-cartilage. 7. The external fibro-cartilage. 8. A part of the liga-
mentum patellee turned down. 9. The bursa, situated between the ligamen-
tum patell@ and the head of the tibia ; it has been laid open. 10. The anterior
superior tibio-fibular ligament. 11. The upper part of the interosseous mem-

brane ; the opening above this membrane is for the passage of the anterior
tibial artery.

N W CHy DA,
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The alar ligaments are two fringed folds of synovial membrane,
extending from the ligamentum
mmncosum, along the edges of the Fig. 72.*
mass of fat to the sides of the
patella.

The synovial membrane of the
knee joint is by far the most exten-
sive in the skeleton. It invests the
cartilaginous surfaces of the con-
dyles of the femur, of the head of
tibia, and of the inner surface of
the patella; it covers both surfaces
of the semilunar fibro-cartilages, and
is reflected upon the crucial liga-
ments, and upon the inner surface
of the ligaments which form the cir-
cumference of the joint. On each
side of the patella, it lines the ten-
dinous aponeuroses of the vastus in-
ternus and vastus externus muscles,
and forms a pouch of considerable
size between the extensor tendon
and the front of the femur. Tt
also forms the folds in the interior
of the joint, called . ligamentum mucosum,” and * ligamenta alaria.”
The superior pouch of the synovial membrane is supported and raised
during the movements of the limb by a small muscle, the subcrureus,
which is inserted into it.

Between the ligamentum patelle and the synovial membrane is a
considerable mass of fat, which presses the membrane towards the
interior of the joint, and occupies the fossa between the two con-
dyles.

* A longitudinal section of the left knee joint, shewing the reflections of its
synovial membrane. 1. The cancellous structure of the lower part of the
femur. 2. The tendon of the extensor muscles of the leg. 3. The patella.
4. The ligamentum patellze. 5. The cancellous structure of the head of the
tibia. 6. A bursa situated between the ligamentum patellze and the head of
the tibia. 7. The mass of fat projecting into the cavity of the joint below the
patella. * * The synovial membrane. 8. The pouch of synovial membrane
which ascends between the tendon of the extensor muscles of the leg, and
the front of the lower extremity of the femur. 9. One of the alar ligaments ;
the other has been removed with the opposite section. 10. The ligamentum
mucosum left entire; the section being made to its inner side. 11. The
anterior or external crucial ligament. 12. The posterior ligament. The
scheme of the synovial membrane, which is here presented to the student,
is divested of all u y plications. It may be traced from the
sacculus (at 8), along the inner surface of the patella; then over the adipose
mass (7) from which it throws off the mucous ligament (10); then over the
head of the tibia, forming 2 sheath to the crucial ligaments; then upwards
along the posterior ligament and condyles of the femur, to the sacculus whence
its examination commenced.
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Besides the proper ligaments of the articulation, the joint is pro-
tected on its anterior part by the fascia lata, which is thicker upon the
outer than upon the inmer side, by a tendinous expansion from the
vastus internus, and by some scattered ligamentous fibres which are
inserted into the sides of the patella.

Actions.—The knee-joint is one of the strongest of the articulations
of the body, while at the same time it admits of the most perfect de-
gree of movement in the directions of flexion and eatension. During
flexion the articular surface of the tibia glides forward on the condyles
of the femur, the lateral ligaments, the posterior, and the crucial liga-
ments are relaxed, while the ligamentum patelle being put upon the
stretch, serves to press the adipose mass into the vacuity formed in the
front of the joint. In eafension all the ligaments are put upon the
stretch with the exception of the ligamentum patelle. When the
knee is semi-flexed, a partial degree of rofation is permitted.

3. Articulation between the Tibia and Fibula.— The tibia and
fibula are held firmly connected by means of sever ligaments, viz.

Anterior, % b
Posterior, .

Interosseous membrane,
Interosseous inferior,

Anterior, b
Posterior, 2

Transverse.

The anterior superior ligament is a strong fasciculus of parallel
fibres passing obliquely downwards and outwards from the inner
tuberosity of the tibia, to the anterior surface of the head of the
fibula.

The posterior superior ligament is disposed in a similar manner
upon the posterior surface of the joint.

Within the articulation there is a distinet synovial membrane which
is sometimes continuous with that of the knee-joint.

The interosseous membrane or superior interosseous ligament is a
broad layer of aponeurotic fibres which pass obliquely downwards and
outwards, from the sharp ridge on the tibia, to the inner edge of the
fibula and are crossed at an acute angle by a few fibres passing in the
opposite direction. The ligament is deficient above, leaving a con-
siderable interval between the bones, through which the anterior tibial
artery takes its course forwards to the anterior aspect of the leg, and
near its lower third there is an opening for the anterior peroneal artery
and vein.

The interosseous membrane is iz relation, in front, with the tibialis
anticus, extensor longus digitorum, and extensor proprius pollicis
muscle, with the anterior tibial vessels and nerve, and with the ante-
rior peroneal artery ; and bekind with the tibialis posticus, and flexor
longus digitorum muscle, and with the posterior peroneal artery.
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The inferior interosseous ligament consists of short and strong
fibres, which hold the bones firmly together inferiorly, where they are
nearly in contact. This articulation is so firm that the fibula is likely
to be broken in the attempt to rupture the ligament.

The anterior inferior ligament is a broad band, consisting of two
fasciculi of parallel fibres which pass obliquely across the anterior
aspect of the articulation of the two bones at their inferior extremity,
from the tibia to the fibula.

The posterior inferior ligament (fig. 75, 2) is a similar band upon
the posterior surface of the articulation. Both ligaments project some-
what below the margin of the bones, and serve to deepen the cavity of
articulation for the astragalus.

The transverse ligament (fig. 75, 3) is a narrow band of ligamen-
tous fibres, continuous with the preceding, and passing transversely
across the back of the ankle joint between the two malleoli.

The synovial membrane of the inferior tibio-fibular articulation, is a
duplicature of the synovial membrane of the ankle joint reflected up~
wards for a short distance between the two bones.

Actions.—An obscure degree of movement exists between the tibia

- and fibula, which is principally calculated to enable the latter to resist
injury by yielding for a trifling extent to the pressure exerted.

4. Ankle-joint.—The ankle is a ginglymoid articulation ; the surfaces
entering into its formation are the under surface of the tibia with its
malleolus and the malleolus of the fibula, above, and the surface of the
astragalus with its two lateral facets, below. The ligaments are three
in number :

Anterior, Fig. 73.*
Internal lateral,
External lateral.

The anterior ligament is a thin
membranous layer, passing from the
margin of the tibia, to the astragalus
in front of the articular surface. It
i8 in relation, in front, with the ex-
tensor tendons of the great and les-
ser toes, with the tendons of the
tibialis anticus and peroneus tertius,
and with the anterior tibial vessels
and nerve. Posteriorly it lies in
contact with the extra-synovial adi-
pose tissue and with the synovial
membrane.

* An internal view of the ankle joint. 1. The internal malleolus of the
tibia. 2, 2. Part of the astragalus; the rest is concealed by the ligaments.
3. The os calcis. 4. The scaphoid bone. 5. The internal cuneiform bone..
6. The internal lateral or deltoid ligament. 7. The anterior ligament. 8. The
tendo Achillis ; a small bursa is seen interposed between this tendon and the
tuberosity of the os caleis.
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The internal lateral or deltoid ligament is a triangular layer of fibres,

attached superiorly by its apex to the internal malleolus, and inferiorly

. by an expanded hase to the astragalus, os calcis, and scaphoid bone.
Beneath the superficial layer of this ligament is a much stronger and
thicker fasciculns which connects the apex of the internal malleolus
with the side of the astragalus.

This internal lateral ligament is covered in and partly concealed by
the tendon of the tibialis posticus, and at its posterior part is in rela-
tion with the tendon of the flexor longus digitorum, and with that of
the flexor longus pollicis. 3

The eaternal lateral ligament consists of three strong fasciculi, which
proceed from the inner side of the external malleolus, and diverge in
three different directions. The anterior fasciculus passes forwards,
and is attached to the astragalus; the posterior, backwards, and
is connected with the astragalus posteriorly; and the middle, longer
than the other two, descends to be inserted into the outer side of the
o8 calcis.

“Tt is the strong union of this bone,” says Sir Astley Cooper,
with the tarsal bones by means of the external lateral ligaments,
“ which leads to its being more frequently fractured than dis-
located.”

: The transverse ligament of the

Fig. 74.* tibia and fibula occupies the place

of a posterior ligament. It is

relation, behind, with the posterior

tibial vessels and nerve, and with

the tendon of the tibialis posticus

muscle ; and ¢z front, with the ex-

tra-synovial adipose tissue, and
synovial membrane.

The Synovial membrane invests
the cartilaginous surfaces of the tibia
and fibula (sending a duplicature
upwards between their lower ends),
and the upper surface and two sides
of the astragalus. It is then re-
flected upon the anterior and lateral
ligaments, and upon the transverse
ligament posteriorly.

Actions.—The movements of the ankle joint are flezion and eatension
only, without lateral motion.

5. Articulation of the Tarsal Bones—The ligaments which connect
the seven bones of the tarsus to each other are of three kinds,—

* An external view of the ankle joint. 1. The tibia. 2. The external
malleolus of the fibula. 3, 3. The astragalus. 4. The os calcis. 5. The cu-
boid bone. 6. The anterior fasciculus of the external lateral ligament attached
to the astragalus. 7. Its middle fasciculus, attached to the os calcis. 8 Its
S;J:te:ﬁr fasciculus, attached to the astragalus. 9. The anterior ligament of

ankle,
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Dorsal,
Plantar,
Interosseons.

The dorsal ligaments are small fasciculi of parallel fibres, which pass
from each bone to all the neighbouring bones with which it articulates.
The only dorsal ligaments deserving of particular mention are, the ea-
ternal and posterior calcanec-astragaloid, which, with the interosseous
ligament, complete the articulation of the astragalus with the os calcis;
the superior and infernal calcaneo-cuboid ligaments ; and the superior
astragaio-scaphoid ligament. The internal calcaneo-cuboid and the
superior calcaneo-scaphoid ligament, which are closely united poste-
riorly in the deep groove which intervenes between the astragalus and
o8 calcis, separate anteriorly to reach their respective bones; they form
the principal bond of connection between the first and second range of
the bones of the foot. It is the division of this portion of these liga-
ments that demands the especial attention of the surgeon in performing
Chopart’s operation.

The plantar ligaments have the same disposition on the plantar
surface of the foot; three of them, however, are of a large size and
have especial names, viz. the

Calcaneo-scaphoid,
Long calcaneo-cuboid,
Short calcaneo-cuboid.

The inferior cal wphoid lig tis a
broad and fibro-cartilaginous band of ligament,
which passes forwards from the anterior, and
inner border of the os calcis to the edge of the
scaphoid bone. In addition to connecting the
os calcis and scaphoid, it supports the astra-
galus, and forms part of the cavity in which the
rounded head of the latter bone is received. It
is lined upon its upper surface by the synovial
membrane of the astragalo-scaphoid articulation.

The firm connection of the os calcis with the
scaphoid bone, and the feebleness of the astra-
galo-scaphoid articulation are conditions favor-
able to the occasional dislocation of the head
of the astragalus.

The long call boid, or lig tum longum plantz, is a long
band of ligamentous fibres, which proceeds from the under surface of
the os calcis to the rough surface on the under part of the cuboid bone,

* A posterior view of the ankle joint. 1. The lower part of the inter-
osseous membrane. 2. The posterior inferior ligament connecting the tibia
and fibula. 3. The transverse ligament. 4. The internal lateral ligament.
5. The posterior fasciculus of the external lateral ligament. 6. The middle
fasciculus of the external lateral ligament. 7. The synovial membrane of the
ankle joint. 8. The os calcis.
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its fibres being continued onwards to the bases of the third and fourth
metatarsal bones.

. This ligament forms the inferior boundary of a canal in the cuhoid
bone, through which the tendon of the peroneus longus passes to its
insertion into the base of the metatarsal bone of the great toe.

The shost calcaneo-cuboid, or ligamenlum breve plante, is situ-
ated nearer to the bones than the long plantar ligament, from which
it is separated by adipose tissue; it is broad and extensive, and
ties the under surfaces of the os calcis and cuboid bone firmly
together.

The inferosseous ligaments are five in number; they are short and
strong ligamentous fibres situated between adjoining bones, and firmly
attached to their rough surfaces. One of these, the calcaneo-astraga~
loid, is lodged in the groove between the upper surface of the os calcis,
and the lower of the astragalus. It is large and very strong, consists of
vertical and oblique fibres, and serves to unite the os calcis and astra-
galus solidly together. The second interosseous ligament, also very
strong, is situated between the sides of the scaphoid and cuboid bone ;
while the three remaining interosseous ligaments connect strongly
together the three cuneiform bones and the cuboid.

The synovial membranes of the tarsus are four in number: one,
for the posterior calcaneo-astragaloid articulation; e second, for the
anterior calcaneo-astragaloid and astragalo-scaphoid articulation. Occa-
sionally an additional small synovial membrane is found in the an-
terior calcaneo-astragaloid joint ; @ #hird, for the calcaneo-cuhoid arti-
culation; and @ fourth, the large tarsal synovial membrane for the
articulations between the scaphoid and three cuneiform bones, the
cuneiform bones with each other, the external cuneiform bone with
the cuboid, and the two external cuneiform bones with the bases of
the second and third metatarsal bones. The prolongation which
reaches the metatarsal bones passes forwards between the internal and
middle cuneiform bones. A small synovial membrane is sometimes
Il:]et with between the contiguous surfaces of the scaphoid and cuboid

one.

Actions.—The movements permitted by the articulation between
the astragalus and os calcis, are a slight degree of gliding, in the direc-
tions forwards and backwards and lalerally from side to side. The
movements of the second range of tarsal bones is very trifling, being
greater between the scaphoid and three cuneiform bones than in the
other articulations. The movements occurring between the first and
second range are the most considerable ; they are adduction and abduc-
tion, and, in a minor degree, flexion, which increases the arch of the
foot, and eatension which flattens the arch.

. 6. Tarso-metatarsal Articulation.—The ligaments of this articula-
tion are,

Dorsal,
Plantar,
Interosseous.




METATARSO-PHALANGEAL ARTICULATIONS, 157

The dorsal ligaments connect the metatarsal to the tarsal bones,
and the metatarsal bones with each other. The precise arrangement
of these ligaments is of little importance, but it may be remarked,
that the base of the second metatarsal bone, articulating with the
three cuneiform bones receives a ligamentous slip from each, while the
rest articulating with a single tarsal bone receive only a single tarsal
slip. .

The plantar ligaments have the same disposition on the plantar
surface.

The interosseous ligaments are situated Fig. 76.%
between the bases of the metatarsal bones
of the four lesser toes; and also between
the bases of the second and third metatarsal
bones, and the internal and external cunei-
form bones.

The metatarsal bone of the second toe is
implanted by its base between the internal
and external cuneiform bones, and is the
most strongly articulated of all the meta-
tarsal bones. This disposition must be
recollected in amputation at the tarso-meta-
tarsal articulation.

The synovial membranes of this articula-
tion are three in number : one for the meta-
tarsal bone of the great toe; one for the
second and third metatarsal bones, which is
continuous with the great tarsal synovial
membrane ; and one for the fourth and fifth
metatarsal bones.

Actions.—The movements of the meta-
tarsal bones upon the tarsal, and upon each
other are very slight; they are such only
as contribute to the strength of the foot
by permitting of a certain degree of yield-
ing to opposing forces.

7. Metatarso-phalangeal Articulation.—
The ligaments of this articulation, like those of the articulation be-
tween the first phalanges and metacarpal bones of the hand, are,

* The ligaments of the sole of the foot. 1. The os calcis. 2. The astra-
%:a.lus. 3. The tuberosity of the scaphoid bone. 4. The long calcaneo-cuboid
igament. 5. Part of the short calcaneo-cuboid ligament. 6. The calcaneo-
scaphoid lignment. 7. The plantar tarsal ligaments. 8, 8. The tendon of the
peroneus longus muscle. 9, 9. Plantar tarso-metatarsal ligaments. 10. Plan-
tar ligament of the metatarso-ﬁha]angeal articulation oga the great toe; the
same ligament is seen upon the other toes. 11. Lateral ligaments of the
metatarso-phalangeal articulation. 12. Transverse ligament. 13. The lateral
ligaments of the phalanges of the great toe ; the same ligaments are seen upon
the other toes.
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Anterior or plantar,
Two lateral,
Transverse.

The anterior or plantar ligaments are thick and fibro-cartilaginous,
and form part of the articulating surface of the joint.

The lateral ligaments are short and very strong, and sitnated on
each side of the joints.

The ¢ransverse ligaments are strong bands, which pass transversely
between the anterior ligaments.

The expansion of the extensor tendon supplies the place of a dorsal
ligament.

Actions.—The movements of the first phalanges upon the rounded
heads of the metatarsal bones, are fleaion, extension, adduction and
abduction.

8. Articulation of the Phalanges—The ligaments of the phalanges
are the same as those of the fingers, and have the same disposition ;
their actions are also similar. They are,

Anterior or plantar, '
Two lateral,
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CHAPTER IIL
ON THE MUSCLES.

MuscLEs are the moving organs of the animal frame ; they consti-
tute by their size and number the great bulk of the body, upon which
they bestow form and symmetry. In the limbs they are situated
around the bones, which they invest and defend, while they form to
some of the joints a principal protection. In the trunk they are
spread out to enclose cavities, and constitute a defensive wall capable
of yielding to internal pressure, and again returning to its original
position.

Their colour presents the deep red which is characteristic of flesh,
and their form is variously modified, to execute the varied range of
movements which they are required to effect.

Muscle is composed of a number of parallel fibres placed side by
side, and supported and held together by a delicate web of areolar
tissue ; so, that if it were possible to remove the muscular substance,
we should have remaining a beautiful reticular frame-work, possessing
the exact form and size of the muscle without its colour and solidity.
Towards the extremity of the organ the muscular fibre ceases, and the
areolar structure becomes aggregated and modified, so as to constitute
those glistening fibres and cords by which the muscle is tied to the
surface of bone, and which are called Zendons. Almost every muscle
in the body is connected with bone, either by tendinous fibres, or by
an aggregation of those fibres constituting a tendon ; and the union is
so firm, that, under extreme violence, the bone itself rather breaks
than permits of the separation of the tendon from its attachment. In
the broad muscles the tendon is spread so as to form an expansion,
called aponeurosis (&ad, longe 5 vevpov,* nervus—a nerve widely spread
out).

Muscles present various modifications in the arrangement of their
fibres in relation to their tendinous structure. Sometimes they are
completely longitudinal, and terminate at each extremity in tendon,
the entire muscle being fusiform in its shape ; in other situations
they are disposed like the rays of a fan, converging to a tendinous
point, as the temporal, pectoral, glutei, &c., and constitute a radiate
muscle. Again, they are penniform, converging like the plumes of a
pen to one side of a tendon, which runs the whole length of the
muscle as in the peronei ; or bipenniform, converging to both sides of

* The ancients named all the white fibres of the body vesga; the term has
sinee been limited to the nerves.
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the tendon. In other muscles the fibres pass obliquely from the
surface of a tendinous expansion spread out on one side, to that of an-
otherextended on the opposite side, as in the semi-membranosus ; or,
they are composed of penniform or bipenniform fasciculi as in the del-
toid, and constitute a compound muscle.

The nomenclature of the muscles is defective and confused, and is
generally derived from some prominent character which each muscle
presents ; thus, some are named from their situation, as the tibialis,
peroneus ; others from their uses, as the flexors, extensors, adductors,
abductors, levators, tensors, &c. Some again from their form, as the
trapezius, triangularis, deltoid, &c.; and others from their direction,
as the rectus, obliquus, transversalis, &c. Certain muscles have re-
ceived names expressive of their attachments, as the sterno-mastoid,
sterno-hyoid, &c. 5 and others, of their divisions, as the biceps, triceps,
digastricus, complexus, &c.

In the description of a muscle we express its attachment by the
words “origin” and “insertion ;” the term origin is generally applied to
the more fixed or central attachment, or to the point towards which
the motion is directed, while insertior is assigned to the more movable
point, or to that most distant from the centre ; but there are many
exceptions to this principle, and as many muscles pull equally by
both extremities, the use of such terms must be regarded as purely
arbitrary.

In structure, muscle is composed of bundles of fibres of variable size
called fasciculi, which are enclosed in a cellular membranous invest-
ment or sheath, and the latter is continuous with the cellular frame-
work of the fibres. Each fasciculus is composed of a number of smaller
bundles, and these of singles fibres, which, from their minute size and
independent appearance, have been distinguished by the name of ulti-
mate fibres. The ultimate fibre is found by microscopic investigation
to be itself a fasciculus (ultimate fasciculus), made up of a number of
ultimate fibrils enclosed in a delicate sheath or myolemma.* Two
kinds of ultimate muscular fibre exist in the animal economy ; viz.,
lt}%at of voluntary or animal life, and that of involuntary or organic
ife.

The wultimate fibre of animal life is known by its size, by its uni-
formity of calibre, and especially by the very beautiful transverse
markings which occur at short and regular distances throughout its
whole extent. It also presents other markings or strise, having a
longitudinal direction, which indicate the existence of fibrille within

* In the summer of 1836, while engaged with Dr. Jones Quain in the exami-
nation of the animal tissues with a simple dissecting microscope, constructed
by Powell, I first saw that the ultimate fibre of muscle was invested by a proper
sheath, for which I proposed the term ‘‘ Myolemma;’’ a term which was
adopted by Dr. Quain in the fourth edition of his *‘ Elements of Anatomy.’’
‘We at that time believed that the transverse folding of that sheath gave rise to
the appearance of transverse strize, an opinion which subsequent examinations
proved to be incorrect. Mr. Bowman employs the term ‘‘ Sarcolemma,’’ as
synonymous with Myolemma.
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its myolemma. The myolemma, or investing sheath of the ultimate
fibre is thin, structureless and transparent.

According to Mr. Bowman * the °
ultimate fibresare polygonal in shape, Fig. 77t
[fig.77] frommutual pressure. They
are also variable in their size, not
merely in different classes andgenera
of animals and different sexes, but
even in the same muscle. For ex-
ample, the average diameter of the
ultimate fibre in the human female
i8 71y, while that of the male is
s, the average of both being
795 The largest fibres are met
with in fishes, in which animals
they average 535 ; the next largest
are found in man, while in other
classes they range in the following order :—insects 415 ; reptiles
337 ; mammalia £+ ; birds g3,

The ultimate fibrils of animal life, according to Mr. Bowman, are
beaded filaments consisting of a regular succession of segments and
constrictions, the latter being narrower than the former, and the com-
ponent substance probably less dense.

An ultimate fibre consists of a bundle of these fibrils, which are so
disposed that all the segments and all the constrictions correspond, and
in this manner give rise to the alternate light and dark lines of the
transverse strize. The fibrils are connected together with very dif-
ferent degrees of closeness in different animals ; in man they are but
slightly adherent, and distinct lon-
gitudinal lines of junction may be Fig.78. %
observed between them ; they also
separate very easily when mace-
rated for some time. Besides the
more usual separation of the ulti-
mate fibre into fibrils, it breaks
when stretched, into transverse
sections [fig. 78,] corresponding
with the dark line of the striz,
and consequently with the constric-
tions of the fibrille. When this
division occurs with the greatest

* On the Minute structure and Movements of Voluntary Muscle. By Wm.
Bowman, Esq. From the Philosophical Transactions for 1840.

+ Transverse section of ultimate fibres of the biceps, copied from the illus-
trations to Mr. Bowman’s paper. In this figure the po) nal form of th
fibres is seen, and their com}goslgtion of ultimate fibrils. S0 3

$ An ultimate fibre, in which the transverse splitting into discs, in the direc-
tion of the constrictions of the ultimate fibrils is seen., From Mr. Bowman’s
paper.

M
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facility, the longitudinal lines are indistinct, or scarcely perceptible.
< In fact,” says Mr. Bowman, “the primitive fasciculus seems to con-
sist of primitive component segments or particles, arranged so as to
form, in one sense, fibrille, and in another sense, discs ; and which of
these two may happen to present itself to the observer, will depend
on the amount of adhesion, endways or sideways, existing between
the segments. Generally, in a recent fasciculus, there are transverse
strize, shewing divisions into discs, and longitudinal striz, marking
its composition by fibrille.”

Mr. Bowman has observed that in the substance of the ultimate
fibre there exist minute “oval or circular discs, frequently concave on
one or both surfaces, and containing, somewhere near the centre, one,
two, or three minute dots or granules.” Occasionally they are seen to
present irregularities of form, which Mr. Bowman is inclined to regard
as accidental. They are situated between, and are connected with
the fibrils, and are distributed in pretty equal numbers through the
fibre. These corpuscles are the nuclei of the nucleated cells from
which the muscular fibre was originally developed. From observing,

: however, that their “absolute number
Fig.79.* is far greater in the adult than in the
feetus, while their number, relatively to
the bulk of the fasciculi, at these two
epochs, remains nearly the same,” Mr.
Bowman regards it as certain, that
“ during development, and subsequent-
ly, a further and successive deposit of
corpuscles™ takes place. The corpus-
cles are brought into view only when
the muscular fibre is acted upon by a
solution of *one of the milder acids,
as the citric.”

According to my own investiga-
tions,t the ultimate fibril of animal life is cylindrical when isolated,
and probably polygonal from pressure when forming part of an ulti-
mate fibre or fasciculus. It measures in diameter 5o of an inch,
and is composed of a succession of cells connected by their flat sur-
faces. The cells are filled with a transparent substance, which I
have termed myoline. The myoline differs in density in different
cells, and from this circumstance bestows a peculiarity of character
on certain of the cells; for example, when a fibril in its passive
state is examined, there will be seen a series of dark oblong bodies
separated by light spaces of equal length ; now the dark bodies are

.* Mass of ultimate fibres from the pectoralis major of the human feetus, at
nine months. These fibres have been immersed in a solution of tartaric acid,
and their ‘ numerous corpuscles, turned in various directions, some presenting
nucleoli,”” are shewn. From Mr. Bowman’s paper.

t These were made on dissections of fresh human muscle, prepared with
great care by Mr. Lealand, partner of the eminent optician, Mr. Powell,

p—
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each composed of a pair of cells Fig. 8
containing the densest form of myo-
line, and are hence highly refrac-
tive while the transparent spaces
are constituted by a pair of cells con-
taining a more fluid myoline. When
the fibrils are collected together so as
to form an ultimate fibre or fasciculus,
the appearance of the cell is altered;
those which look dark in the single
fibril, that is, the most refractive, being
ranged side by side, constitute the
bright band ; while the transparent
cells of the single fibril are the shaded
stria of the fibre.

When the ultimate fibril is very
much stretched, the two highly re-
fractive cells appear each to be double ;
while the transparent space is evidently composed of four cells.

The wltimate fibre of organic life [fig. 81, b, E] is a simple homo-
geneous filament, much smaller than the fibre of animal life, flat, and
without transverse markings. Besides these characters there may
generally be seen a dark line or several dark points in its interior, and
not unfrequently the entire fibre appears enlarged at irregular dis-
tances. These appearances are due to the presence of the unobli-
terated nuclei of cells from which the fibre was originally developed.
The fibres of organic life are collected into fasciculi of various size and
are held together by dark nuclear fibres similar to those which bind
the fasciculi of fibrous tissue (p. 114).

The development of lar fibre is effected by means of the
formation of nucleated cells out of an original blastema, and the con-
version of those cells, by a process already described (p. 5) into the
tubuli of ultimate fibres, while their contents, by a subsequent de-
velopmental action are transformed into ultimate fibrils. According

-]
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* Structure of the ultimate muscular fibril and fibre of animal life.

A. An ultimate muscular fibril in the state of partial contraction.

B. A similar fibril in the state of ordinary relaxation. ‘This fibril measured

1__ of an inch in diameter.
o A similar fibril put upon the stretch, and measuring sohT of an inch in

diameter.

D. Plan of a portion of an ultimate fibre, shewing the manner in which the
transverse strize are produced by the collocation of the fibrils. C

Nos. 1, 1. The pair of highly-refractive cells; theyform the dark parts of the
single fibrils, but the bright parts of the fibre . In the stretched fibril c, each
cell has the appearance of being double. 2,2. The pair of less refractive cells,
light in the single fibrils, but forming the shaded stria in b. The transverse
septum between these cells is very conspicuous; and in ¢ two other septa are
seen to exist, making the number of transparent cells four. In b, the tier of
c;]lsliinﬁmediately above the dark tier is partially illumined from the obliquity of
the light.
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Fig. 81.*

to this view the cell membranes constitute the myolemma, and the
contents of the cell are a blastema out of which new cells are formed.
The disposition of these latter cells, in the production of fibrillz, is
probably much more simple than has hitherto been conceived. In
the muscular fibre of organic life the process would seem to stop
short of the formation of fibrillze, the cells being accumulated with-
out apparent order. The corpuscles, observed by Mr. Bowman, in
feetal muscle [fig. 79] and the nodosities of organic fibre are obviously
undeveloped cells and nuclei.

Muscles are divided into two great classes, voluntary and involun-
tary, to which may be added as an intermediate and connecting link,
the muscle of the vascular system, the heart.

The woluntary, or system of animal life, is developed from the ex-
ternal or serous layer of the germinal membrane, and comprehends the
whole of the muscles of the limbs and of the trunk. The involuntary
or organic system is developed from the internal or mucous layer, and
constitutes the thin muscular structure of the intestinal canal, bladder,
and internal organs of generation. At the commencement of the ali-
mentary canal in the cesophagus, and near its termination in the
rectum, the muscular coat is formed by a blending of the fibres of both
classes, The heart is developed from the middle, or vascular layer of
the germinal membrane ; and although involuntary in its action, is

* A. A muscular fibre of animal life enclosed in its myolemma; the trans-
verse and longitudinal strize are seen.

B. An ultimate fibril of muscular fibre of animal life, according to Mr. Bow-
man.

¢. A muscular fibre of animal life, similar to A, but more highly magnified.
Its myolemma is so thin and transparent as to permit the ultimate fibrils to be
seen through. The true nature oF the longitudinal striee is seen in this fibre,
as well as the mode of formation of the transverse striee.
. b. A muscular fibre of organic life from the urinary bladder, magnified 600
times, linear measure. Two of the nuclei are seen.

E. A muscular fibre of organic life, from the stomach, magnified 600 times.
The diameter of this and of the preceding fibre, midway between the nuclei,
was 1 of an inch.

R e——
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composed of ultimate fibres having the transverse strize of the muscle
of animal life.

The muscles may be arranged in conformity with the general divi-
sion of the body into,—). Those of the head and neck. 2. Those of
the trunk. 3. Those of the upper extremity. 4. Those of the lower
extremity. .

MUSCLES OF THE HEAD AND NECK.

The muscles of the head and neck admit of a subdivision into those
of the head and face, and those of the neck.

Muscles of the Head and Face—These muscles may be divided
into groups corresponding with the natural regions of the head and
face ; the groups are eight in number, viz.—

1. Cranial group. 5. Superior labial group.

2. Orbital group. 6. Inferior labial group.

3. Ocular group, 7. Maxillary group.

4. Nasal group. 8. Auricular group.
The muscles of each of these groups may be thus arranged—

1. Cranial group. Levator labii superioris proprius,
Occipito-frontalis. Levator anguli oris,

X Zygomaticus major,
2: Orbftal grasg. Zygomaticus minor,,

Orbicularis palpebrarum, Depressor labii superioris alzque
Corrugator supercilii, nasi.

Tensor tarsi.

o ' 6. Inferior labial group.
(Orbicularis oris),*
Depressor labii inferioris,

Depressor anguli oris,
Levator labii inferioris.

3. Ocular group.
Levator palpebrz,
Rectus superior,
Rectus inferior,
Rectus internus,
Rectus externus,

Obliquus superior, 7. Maxillary group.

Obliquus inferior. Masseter,
Temporalis,

£ l.v‘m_ll i Buccinator:
Pyramidalis nasi, Pterygoideus externus,
Compressor nasi, Pterygoideus internus.
Dilatator naris.

5. Superior labial group, 8. Awricular group.
(Orbicularis oris), Attollens aurem,
Levator labii superioris aleeque Attrahens aurem,

nasi, Retrahens aurem.

* The orbicularis oris, from encircling the mouth, belongs necessarily to
both the superior and inferior labial regions ; it is therefore enclosed within
parentheses in both.
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1. Cranial group.—Qccipito-frontalis.

Dissection—The occipito-frontalis is to be dissected by making a
longitudinal incision along the vertex of the head, from the tubercle
on the occipital bone to the root of the nose ; and a second incision
along the forehead and around the side of the head, to join the two
extremities of the preceding. Dissect the integument and superficial
fascia carefully outwards, beginning at the anterior angle of the flap,
where the muscular fibres are thickest, and remove it altogether.

Fig. 82.%

ety e

* The muscles of the head and face. 1. The frontal portion of the occipito-
frontal 2. Its ipital portion. 3. Its aponeurosis. 4. The orbicularis
g%pebraruyx, yvhich conceals the corrugator supercilli and tensor tarsi. 5.

e Iiyramldahs nasi. 6. The compressor nasi. 7. The orbicularis oris. 8.
The levator labii superioris aleque nasi; the adjoining fasciculus between
n.urgbers 8 and 9 is the labial portion of the muscle. 9. The levator labii supe-
rioris proprius; the lower lE‘)art of the levator anguli oris is seen between the
muscles 10 and 11. 10. The zygomaticus minor. 11. The zygomaticus major.
12. The depressor labii inferioris. 13. The depressor anguli oris, 14. The
levator labii inferioris. 15. The superficial portion of the masseter. 16. Its
deep portion. 17, The attrahens aurem. 18. The buccinator. 19. The attol-
lens aurem. 20. The temporal fascia which covers in the temporal muscle.
21. The retrahens aurem. 22. The anterior belly of the digastricus muscle;
the tendon is seen passing through its otic pulley, 23. The stylo-hyoid
muscle pierced by the posterior belly of the digastricus. 24. The mylo-hyoi-
deus muscle. 25. The upper part of the sterno-mastoid, 26. The upper part
of the trapezius. The muscle between 25 and 26 is the splenius.

—
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This dissection requires care ; for the muscle is very thin, and without
attention would be raised with the integument. There is no deep
fascia on the face and head, nor is it required ; for here the muscles are
closely applied against the bones upon which they depend for support,
whilst in the extremities the support is derived from the dense layer
of fascia by which they are invested, and which forms for each a dis-
tinct sheath.

The OccreiTo-FRONTALIS is a broad musculo-aponeurotic layer,
which covers the whole of the side of the vertex of the skull, from the
occiput to the eyebrow. It arises by tendinous fibres from the outer
two-thirds of the superior curved line of the occipital, and from the
mastoid portion of the temporal bone. Tts insertion takes place by
means of the blending of the fibres of its anterior portion with those
of the orbicularis palpebrarum, corrugator supercilii, levator labii supe-
rioris aleeque nasi, and pyramidalis nasi. The muscle is fleshy in
front over the frontal bone and behind over the occipital, the two por-
tions being connected by a broad aponeurosis. The two muscles
together with their aponeurosis cover the whole of the vertex of the
skull, hence their designation galea capitis ; they are loosely adherent
to the pericranium, but very closely to the integument, particularly
over the forehead.

Relations.—This muscle is in relation by its eaternal surface from
before hackwards, with the frontal and supra-orbital vessels, the
supra-orbital and facial nerve, the temporal vessels and nerve, the
occipital vessels and nerves, and with the integument, to which it
is very closely adherent. Its wnder surface is attached to the peri-
cranium by a loose areolar tissue which admits of considerable move-
ment.

Action.—To raise the eyebrows, thereby throwing the integument
of the forehead into transverse wrinkles. Some persons bave the:
power of moving the entire scalp upon the pericranium by means of
these muscles.

2. Orbital group.—Orbicularis palpebrarum,
Corrugator supercilii,
Tensor tarsi.

Dissection.—The dissection of the face is to be effected by con-
tinuing the longitudinal incision of the vertex of the previous dissec-
tion onwards to the tip of the nose, and thence downwards to the
margin of the upper lip ; then carry an incision along the margin of
the Iip to the angle of the mouth, and transversely across the face to the
angle of the lower jaw. Lastly, divide the integument in front of the
external ear upwards to the transverse incision which was made for
exposing the occipito-frontalis. Dissect the integument and superfi-
cial fascia carefully from the whole of the region included by these
incisions, and the present with the two following groups of muscles
will be brought into view.

The ORBICULARIS PALPEBRARUM is a sphincter muscle, surround-
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ing the orbit and eyelids. It arises from the internal angular process
of the frontal bone, from the nasal process of the superior maxillary,
and from a short tendon’ (Zendo oculi) which extends between the
nasal process of the superior maxillary bone, and the inner extremities
of the tarsal cartilages of the eyelids. The fibres encircle the orbit
and eyelids, forming a broad and thin muscular plane, which is énserted
into the lower border of the tendo oculi and into the nasal process of
the superior maxillary bone. Upon the eyelids the fibres are thin
and pale, and possess an involuntary action. The tendo oculi, in ad-
dition to its insertion into the nasal process of the superior maxillary
bone, sends a process inwards which expands over the lachrymal sac,
and is attached to the ridge of the lachrymal bone : this is the reflect-
ed aponeurosis of the tendo oculi.

Relations—By its superficial surface it is closely adherent to the
integument from which it is separated over the eyelids by a loose
areolar tissue. By its deep surface it lies in contact above with the
upper border of the orbit, with the corrugator supercilii muscle, and
with the frontal and supra-orbital vessels and supra-orbital nerve ;
below, with the lachrymal sac, with the origins of the levator labii
superioris alaeque nasi, levator labii superioris proprius, zygomaticus

major and minor muscles, and malar bone ; and externally with the

temporal fascia. Upon the eyelids it is in relation with the broad
tarsal ligament and tarsal cartilages, and by its upper border gives at-
tachment to the occipito-frontalis muscle.

The COoRRUGATOR SUPERCILI is a small narrow and pointed
muscle, situated immediately above the orbit and beneath the upper
segment of the orbicularis palpebrarum muscle. It erises from the
inner extremity of the superciliary ridge, and is nserted into the under
surface of the orbicularis palpebrarum at a point corresponding with
the middle of the superciliary arch.

Relations.—By its superficial surface, with the pyramidalis nasi,
occipito-frontalis and orbicularis palpebrarum muscle ; and by its deep
surface, with the supra-orbital vessels and nerve.

The Tensor TArst (Horner’s * muscle) is a thin plane of muscular
fibres, about three lines in breadth and six in length. It is best dis-
sected by separating the eyelids from the eye, and turning them over
the nose without disturbing the tendo oculi ; then dissect away the
small fold of mucous membrane called plica semilunaris, and some
loose cellular tissue under which the muscle is concealed. It arises
from the orbital surface of the lachrymal bone, and passing across the
lachrymal sac divides into two slips, which are énserted into the
lachrymal canals as far as the puncta.

Actions.—The palpebral portion of the orbicularis acts involuntarily
in closing the lids, and from the greater curve of the upper lid, upon
that principally. The entire muscle acts as a sphincter, drawing at

* W. E. Horner, M.D. Professor of Anatomy in the University of Pennsyl-

vania. The notice of this muscle is contained in a work published in Philadel-
phia in 1827, entitled ‘“ Lessons in Practical Anatomy.”’

e < T T P vy W R NN SR e——



OCULAR GROUP. 169

the same time, by means of its osseous attachment, the integument and
lids inwards towards the nose. The corrugatores superciliorum draw
the eyebrows downwards and inwards, and produce the vertical
wrinkles of the forehead. The fensor tarsi, or lachrymal muscle,
draws the extremities of the lachrymal canals inwards, so as to place
the puncta in the best position for receiving the tears. It serves also
to keep the lids in relation with the surface of the eye, and compresses
the lachrymal sac. Dr. Horner is acquainted with two persons who
have the voluntary power of drawing the lids inwards by these
muscles 0 as to bury the puncta in the angle of the eye.

3. Ocular group.—Levator palpebre,
Rectus superior,
Rectus inferior,
Rectus internus,
Rectus externus,
Obliquus superior,
Obliquus inferior.

Dissection.—To open the orbit (the calvarium and brain having
been removed) the frontal bone must be sawn through at the inner
extremity of the orbital ridge ; and, externally, at its outer extremity.
The roof of the orbit may then be comminuted by a few light blows
with the hammer ; a process easily accomplished, on account of the

Fig, 83.*

* The muscles of the eyeball ; the view is taken from the outer side of the
right orbit. 1. A small fragment of the sphenoid bone around the entrance
of the optic nerve into the orbit. 2. The optic nerve. 3. The globe of the
eye. 4. The levator palpebree muscle. 5. The superior oblique muscle. 6.
Its cartilaginous pulley. 7. Its reflected tendon. 8. The inferior oblique
muscle, the small square knob at its commencement is a piece of its bony
origin broken off. 9. The superior rectus. 10. The internal rectus almost
concealed by the optic merve. 11. Part of the external rectus, shewing its
two heads of origin. 12. The extremity of the external rectus at its insertion ;
the intermediate portion of the muscle having been removed. 13. The inferior
rectus. 14. The tunica albuginea, formed by the expansion of the tendons of
the four recti.
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thinness of the orbital plate of the frontal bone and lesser wing of the
sphenoid. The superciliary portion of the orbit may now be driven
forwards by a smart blow, and the external angular process and ex-
ternal wall of the orbit outwards in the same manner ; the broken
fragments of the roof of the orbit should then be removed. By this
means the periosteum will be exposed unbroken and undisturbed.
Remove the periosteum from the whole of the upper surface of the
exposed orbit, and examine the parts beneath.

A9 The LevaTor PaLPEBRZE is a long, thin, and triangular muscle ;
%J ://ésituated in the upper part of the orbit on the middle line 3 it arises

7 Lrrias

/v orer 72 from the upper margin of the optic foramen, and from the fibrous
3 “ o sarec~Zsheath of the optic nerve, and is inserted into the upper border of the

Propers -

s

o

superior tarsal cartilage.

Relations.—By its upper surface with the fourth nerve, the supra-
orbital nerve and artery, the periosteum of the orbit, and in front with
the inner surface of the broad tarsal ligament. By its under surface
it rests upon the superior rectus muscle, and the globe of the eye ; it
Teceives its nerve and artery by this aspect, and in front is covered
for a short distance by the conjunctiva.

The Recrus SupkrIor (attollens) arises from the upper margin of
the optic foramen, and from the fibrous sheath of the optic nerve, and
is dnserted into the upper surface of the globe of the eye at a point
somewhat more than three lines from the margin of the cornea.

Relations.—By its upper surface with the levator palpebrae muscle ;
by the under surface with the optic nerve, the ophthalmic artery and
nasal nerve, from which it is separated by a layer of fascia and by
the adipose tissue of the orbit, and in front with the ‘globe of the eye,
the tendon of the superior oblique muscle being interposed.

The Rectus INFERIOR (depressor) arises from the inferior margin
of the optic foramen by a tendon (ligament of Zinn) which is common
to it, the internal and the external rectus, and from the fibrous sheath
of the optic nerve ; it is énserted into the inferior surface of the globe
of the eye at a little more than two lines from the margin of the
cornea.

Relations.—By its upper surface with the optic nerve, the inferior
oblique branch of the third nerve, the adipose tissue of the orbit, and
the under surface of the globe of the eye. By its under surface with
the pleriosteum of the floor of the orbit, and with the inferior oblique
muscle.

The Recrus INTERNUS (adductor), the thickest and shortest of
the straight muscles, arises from the common tendon, and from the
fibrous sheath of the optic nerve ; and is nserfed into the inner sur-
face of the globe of the eye at two lines from the margin of the

., cornea.

Relations.—By its infernal surface with the optic nerve, the adipose

 tissue of the orbit and the eyeball. By its outer surface with the pe-

riosteum of the orbit 5 and by its upper border with the anterior and

posterior ethmoidal vessels, the nasal and supra-trochlear nerve.
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The Recrus Exrernvs (abductor), the longest of the straight . W
muscles, arises by two distinct heads, one from the common tendon, -
the other with the origin of the superior rectus from the margin of ~~ = /%,
the optic foramen ; the nasal, third and sixth nerves passing between é
its heads. It is nserfed into the outer surface of the globe of the eye
at a little more than two lines from the margin of the cornea.

Relations—By its internal surface with the third, the nasal, the
sixth, and the optic nerve, the ciliary ganglion and nerves, the oph-
thalmic artery and vein, the adipose tissue of the orbit, the inferior
oblique muscle, and the eyeball. By its eaternal surface with the pe-
riosteum of the orbit ; and by the wupper border with the lachrymal
vessels and nerve and the lachrymal gland.

The recti muscles present several characters which are common to
all ; thus, they are thin, have each the form of an isosceles triangle,
bear the same relation to the globe of the eye, and are inserted in a
similar manner into the sclerotica, at about two lines from the circum-
ference of the cornea. The points of difference relate to thickness and
length ; the internal rectus is the thickest and shortest, the external
rectus the longest of the four, and the superior rectus the most thin.

The insertion of the four recti muscles into the globe of the eye forms
a tendinous expansion, which is continued as far as the margin of the
coreea, and is called the tunica albuginea.

-The OBLIQUUS SUPERIOR (trochlearis) is a fusiform muscle arising i
from the margin of the optic foramen, and from the fibrous sheath of /2 o o /Z o/
the optic nerve ; it passes forwards to the pulley beneath the internal !;%4—»—4
angular process of the frontal bone ; its tendon is then reflected be- 62!7 el
neath the superior rectus muscle, to the outer and posterior part of the
globe of the eye, where it is inserted into the sclerotic coat, near the
entrance of the optic nerve. The tendon is surrounded by a synovial
membrane, while passing through the cartilaginous pulley.

Relations.—By 1ts superior surface with the fourth nerve, the supra-
trachlear nerve, and with the periosteum of the orbit. By the in-

Jerior surface with the adipose tissue of the orbit, the upper border of
;he dinternal rectus and the vessels and nerves in relation with that

order.

The OBLIQUUS INFERIOR, 2 thin and narrow muscle, arises from n Dnenn
the inner margin of the superior maxillary bone, immediately external s
to the lachrymal groove, and passes beneath the inferior rectus, to be g .
inserted into the outer and posterior part of the eyeball, at about two® 7%= °
lines from the entrance of the optic nerve. b

Relations.—By its superior surface with the inferior rectus muscle;’ 7
and with the eyeball ; and by the inferior surface with the pel’ios—ﬁ—
teum of the floor of the orbit, and the external rectus muscle. % .

According to Mr. Ferrall* the muscles of the orbit are separated /= =~=="— Z_‘
from the globe of the eyeball and from the structures immediately ik
surrounding the optic nerve, by a distinct fascia, which is continuous 1

Fre sttt ¢

* In a paper read before the Royal Society, on the 10th of June, 1841.
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with the broad tarsal ligament and with the tarsal cartilages. This
fascia the author terms, the tunica vaginalis oculi,* it is pierced ante-
.riorly for the passage of the six orbital muscles, by six openings
through which the tendons of the muscles play as through pulleys.
The use assigned to it by Mr. Ferrall is to protect the eyeball from
the pressure of its muscles during their action. By means of this
structure the recti muscles are enabled to impress a rotatory movement
upon the eyeball ; and in animals provided with a retractor muscle,
they also act as antagonists to its action.

Actions.—The levator palpebra raises the upper eyelid. The four
recti, acting singly, pull the eyeball in the four directions ; upwards,
downwards, inwards, and outwards. Acting by pairs, they carry the
eyeball in the diagonal of these directions, viz. upwards and inwards,
upwards and outwards, downwards and inwards, or downwards and
outwards. Acting all together, they directly retract the globe within
the orbit The superior oblique muscle, acting alone, rolls the globe
inwards and forwards, and carries the pupil outwards and downwards
to the lower and outer angle of the orbit. The inferior oblique, act-
ing alone, rolls the globe outwards and backwards, and carries the
pupil outwards and upwards to the upper and outer angle of the eye.
Both muscles acting together, draw the eyeball forwards, and give the
pupil that slight degree of eversion which enables it to admit the
largest field of vision.

4. Nasal Group.—Pyramidalis nasi,
Compressor nasi,
Dilatator naris,

The Pyrammavris Nast is a small pyramidal slip of muscular
fibres sent downwards upon the bridge of the nose by the occipito-
frontalis. It is inserted into the tendinous expansion of the compres-
sores nasi,

Relations.—By its upper surface with the integument ; by its under
surface with the periosteum of the frontal and nasal bome. Its outer
border corresponds with the edge of the orbicularis palpebrarum, and
its inner border with its fellow, from which it is separated by a slight
interval,

The CoxPREssor Nast is a thin and triangular muscle ; it arises
by its apex from the canine fossa of the superior maxillary bone, and
spreads out upon the side of the nose into a thin tendinous ex-
pansion, which is continuous across its ridge with the muscle of the
opposite side.

Relations.—By its superficial surface with the levator labii supe-
rioris proprius, the levator labii superioris aleque nasi, and the inte-
gument ; by its deep surface with the superior maxillary and nasal
bone, and with the alar and lateral cartilages of the nose.

* This fascia was first described by Mr. Dalrymple in his work on the * Ana-
tomy of the Human Eye.”’ 1834,



SUPERIOR LABIAL GROUP. 173

The DiLaTATOR NARIS is a thin and indistinct muscular apparatus
expanded upon the ala of the nostril, and consisting of an anterior and
a posterior slip. The anterior slip (levator proprius ale nasi anterior)
extends between the lateral and alar cartilage at about midway be-
tween the tip and the attached margin of the nose. The posterior
slip (levator proprius alee nasi posterior) is attached above to the
margin of the nasal process of the superior maxillary bone, and below
to the small cartilages of the ala pasi. These muscles are difficult of
dissection from the close adherence of the integument to the nasal car-
tilages,

Elchkms.—The pyramidalis nasi, as a point of attachment of the
occipito-frontalis, assists that muscle in its action : italso draws down
the inner angle of the eyebrow, and by its insertion fixes the aponeu-
rosis of the compressores nasi. The compressores nasi appear to act in
expanding rather than in compressing the nares ; hence probably the
compressed state of the nares from paralysis of these muscles in the
last moments of life, or in compression of the brain. The use of the
dilatator naris is expressed in its name.

5. Superior Labial Group.—Orbicularis oris,
Levator labii superioris alzeque nasi,
Levator labii superioris proprius,
Levator anguli oris,
Zygomaticus major,
Zygomaticus minor,
Depressor labii superioris aleeque nasi.

The ORrBICULARIS ORIS is a sphincter muscle, completely surround-
ing the mouth, and possessing .consequently neither origin nor inser-
tion. It is composed of two thick semicircular planes of fibres, which
embrace the rima of the mouth, and interlace at their extremities,
where they are continuous with the fibres of the buccinator, and of
the other muscles connected with the angle of the mouth. The upper
segment is attached by means of a small muscular fasciculus (naso-
labialis) to the columna of the nose ; and other fasciculi connected
with both segments and attached to the maxillary bones are termed
“ accessorii.” -

Relations.—By its superficial surface with the integument of the
lips with which it is closely connected. By its deep surface with the
mucous membrane of the mouth, the labial glands and coronary arteries
being interposed. By its circumference with the numerous muscles
which move the lips, and by the inner border with the mucous mem-
brane of the rima of the mouth.

The LevaTor LaBi SuPERIORIS ALEQUE NASI is a thin trian-
gular muscle ; it arises from the upper part of the nasal process of the
superior maxillary bone ; and, becoming broader as it descends, is in-
serted by two distinct portions into the ala of the nose and upper lip.

Relations.—By its superficial surfuce with a part of the orbicularis
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palpebrarum muscle, the facial artery, and the integument. By its
deep surface with the superior maxillary bone, compressor nasi, alar
cartilage, and with a muscular fasciculus attached only to the bone,
and thence called musculus anomalus.

. The LevaTor Lasn Superioris Proprius is a thin quadrilateral
muscle : it arises from the lower border of the orbit, and passing ob-
liquely downwards and inwards, is énserfed into the integument of the
upper lip ; its deep fibres being blended with those of the orbicularis.

Relations.—By its superficial surface with the lower segment of the
orbicularis palpebrarum, with the facial artery, and with the integu-
ment. By its deep surface with the origins of the compressor nasi and
levator anguli oris muscle, and with the infra-orbital artery and nerve.

The LevaTorR ANGULL ORIS arises from the canine fossa of the
superior maxillary bone, and passes outwards to be #nserfed into the
angle of the mouth, intermingling its fibres with those of the orbicu-
laris, zygomatici, and depressor anguli oris.

Relations—By its superficial surface with the levator labii supe-
rioris proprius, the branches of the infra-orbital artery and nerve, and
inferiorly with the integument. By its deep surface with the superior
maxillary bone and buccinator muscle.

The ZvcomaTic muscles are two slender fasciculi of fibres which
arise from the malar bone, and are inserfed into the angle of the mouth,
where they are continuous with the other muscles attached to this
part. The zygomaticus minor is situated in front of the major, and is
continuous at its insertion with the levator labii superioris proprius ;
it is not unfrequently wanting.

Relations.—The zygomaticus major muscle is in relation by its super-
ficial surface with the lower segment of the orbicularis palpebrarum
above, and the fat of the cheek and integument for the rest of its ex-
tent. By its deep surface with the malar bone, the masseter, and buc-
cinator muscle, and the facial vessels. The zygomaticus minor being
in front of the major, has no relation with the masseter muscle, while
inferiorly it rests upon the levator anguli oris.

The DErRESSOR LABI SUPERIORIS ALZQUE Nast (myrtiformis)
is seen by drawing upwards the upper lip, and raising the mucous
membrane. It is a small oval slip of muscle, situated on each side of
the frenum, arising from the incisive fossa, and passing upwards to be
inserted into the upper lip and into the ala and columna of the nose.
This muscle is continuous by its outer border with the edge of the
compressor nasi.

Relations.—By its superficial surface with the mucous membrane of
the mouth, the orbicularis oris and levator labii superioris alque nasi
muscle ; and by its deep surface with the superior maxillary bone,

Actions,—The orbicularis oris produces the direct closure of the lips
by means of its continuity at the angles of the mouth, with the fibres
of the buccinator. When acting singly in the forcible closure of the
mouth, the integument is thrown into wrinkles in consequence of its
firm connection with the surface of the muscle. The levator labii
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superioris alzeque nasi lifts the upper lip with the ala of the nose, and
expands the opening of the nares. The depressor labii superioris
aleque nasi is the antagonist to this muscle, drawing the upper lip and
ala of the nose downwards, and contracting the opening of the nares.
The levator labii superioris proprius is the proper elevator of the upper
lip ; acting singly, it draws the lip a little to one side. The levator
anguli oris lifts the angle of the mouth and draws it inwards, while
the zygomatic pull it upwards and outwards, as in laughing.

6. Inferior Labial Group.—Depressor labii inferioris,
Depressor anguli oris,
Levator labii inferioris.

Dissection.—To dissect the inferior labial region continue the
vertical section from the margin of the lower lip to the point of the
chin. Then carry an incision along the margin of the lower jaw to its
angle. Dissect off the integument and superficial fascia from the
whole of this surface, and the muscles of the inferior labial region will
be exposed.

The DEPRESSOR LABII INFERIORIS (quadratus menti) arises from -
the oblique line by the side of the symphysis of the lower jaw, and
passing upwards and inwards is érserfed into the orbicularis muscle
and integument of the lower lip.

Relations.—By its superficial surface with the platysma myoides,
part of the depressor anguli oris, and with the integument of the chin
with which it is closely connected. By the deep surface with the le-
vator labii inferioris, the labial glands and mucous membrane of the
lower lip, and with the mental nerve and artery.

The DEPRESSOR ANGULI ORIS (triangularis oris) is a triangular
plane of muscle arising by a broad base from the external oblique
ridge of the lower jaw, and énserfed by its apex into the angle of the
mouth, where it is continuons with the levator anguli oris and zygo-
maticus major.

Relations.—By its superficial surface with the integument ; and by
its deep surface with the depressor labii inferioris, the buccinator and
the branches of the mental nerve and artery.

The LEVATOR LAB1 INFERIORIS (levator menti) is a small conical
slip of muscle arising from the incisive fossa of the lower jaw, and -
serted into the integument of the chin. It is in relation with
the mucous membrane of the mouth, with its fellow, and with the de-
pressor labii inferioris.

Actions.—The depressor labii inferioris draws the lower lip directly
downwards, and at the same time a little outwards. The depressor
anguli oris, from the radiate direction of its fibres, will pull the angle
of the mouth either downwards and inwards, or downwards and out-
wards, and be expressive of grief ; or acting with the levator anguli
oris and zygomaticus major, it will draw the angle of the mouth
directly backwards. The levator labii inferioris raises and protrudes
the integument of the chin.
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7. Maxillary group.—Masseter, *
Temporalis,
Buccinator,
Pterygoideus externus,
Pterygoideus internus.

Dissection.—The masseter has been already exposed by the pre-
ceding dissection. hew,) 3 A
; The MASSETER (uacodopas, to chew,) is a short, thick and some-
%4" /times quadrilateral(!;mscle:‘composed of two planes of fibres, super-
¥ @ 4 ew ficial and deep. The superficial layer arises by a strong aponeurosis
%3 o-sve #sso4on-from the tuberosity of the superior maxillary bone, the lower border
i of the malar bone and zygoma, and passes backwards to be inserted
K rine 27 M0 the ramus and angle of the inferior maxilla. The deep layer
3 ¢ . arises from the posterior part of the zygoma, and passes forwards, to
22 722777 be inserted into the upper half of the ramus. This muscle is tendinous
and muscular in its structure.

Relations.—By its external surface with the zygomaticus major and
risorius Santorini muscle, the parotid gland and Stenon’s duct, the
transverse facial artery, the pes anserinus and the integument. By
its internal surface with the temporal muscle, the buccinator, from
which it is separated by a mass of fat, and with the ramus of the
lower jaw, By its posterior border with the parotid gland ; and by
the anferior border with the facial artery and vein.

Dissection—Make an incision along the upper border of the
zygoma, for the purpose of separating the temporal fascia- from its
attachment. Then saw through the zygomatic process of the malar
bone, and through the root of the zygoma, near to the meatus audi-
torius. Draw down the zygoma, and with it the origin of the mas-
seter, and dissect the latter muscle away from the ramus and angle
of the inferior maxilla. Now remove the temporal fascia from the
rest of its attachment, and the whole of the temporal muscle will be
exposed.

The TEMPORAL is a broad and radiating muscle occupying a consi-
derable extent of the side of the head and filling the temporal fossa.

Zaro raeqY is covered in by a very dense fascia (temporal fascia) which is
' e»re e o attached along the temporal ridge on the side of the skull, extending
<3477 o7 from the external angular process of the frontal bone to the mastoid
$-4% nesec portion of the temporal ; inferiorly, it is connected to the upper border
of the zygoma. The muscle arises by tendinous fibres from the whole
length of the temporal ridge, and by muscular fibres from the temporal
fascia and entire surface of the temporal fossa. Its fibres converge to
a strong and narrow tendon, which is inserted into the apex of the
coronoid process, and for some way down upon its inner surface.

Relations.—By its external surface with the temporal fascia, which
separates it from the attollens and attrahens aurem muscle, the tem-
poral vessels and nerves ; and with the zygoma and masseter. By its
internal surface with the bones forming the temporal fossa, the exter-

————
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nal pterygoid muscle, a part of thé buccinator, and the internal maxil-
lary artery with its deep temporal branches.

By sawing through the coronoid process near to its base, and pull-
ing it upwards, together with the temporal muscle, which may be dis-
sected from the fossa, we obtain a view of the entire extent of the
buccinator and of the external pterygoid muscle.

The BucciNator (buccina, a trumpet), the trumpeter’s muscle, arises
from the alveolar process of the superior maxillary and from the ex-
ternal obligue line of the inferior maxillary bone, as far forward as
the second bicuspid tooth, and from the pterygo-maxillary ligament.
This ligament is the raphé of union between the buccinator and supe-
rior constrictor muscle, and is attached by one extremity to the hamu-
lar process of the internal pterygoid plate, and by the other to th
extremity of the molar ridge. The fibres of the muscle converge to-
wards the angle of the mouth where they cross each other, the
superior being continuous with the inferior segment of the orbicularis
oris, and the inferior with the superior segment. The muscle is in-
vested externally by a thin fascia.

Relations.—By its external surface, posteriorly with a large and
rounded mass of fat, which separates the muscle from the ramus of
the lower jaw, the temporal, and the masseter ; anteriorly with the
risorius Santorini, the zygomatici, the levator anguli oris, and the
depressor anguli oris. It is also in relation with a part of Stenon’s
duct which pierces it opposite the second molar tooth of the upper
jaw, with the transverse facial artery, the branches of the facial and
buccal perve, and the facial artery and vein. By its enternal surface
with the buccal glands and mucous membrane of the mouth.

The EXTERNAL PTERYGOID is a short and thick muscle, broader at
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its origin than at its insertion. It arises by two heads, one from the z’,M

pterygoid ridge on the greater ala of the sphenoid ; the otker from th(:?}:;:z:.?.

external pterygoid plate and tuberosity of the palate bone. The fibre

pass backwards to he inserted into the neck of the lower jaw and the” s<7&

interarticular fibro-cartilage. The internal maxillary artery frequently
passes between the two heads of this muscle.

Relations—By its eaternal surfuce with the ramus of the lower jaw,
the temporal muscle, and the internal maxillary artery ; by its infernal
surface with the internal pterygoid muscle, internal lateral ligament of
the lower jaw, arteria meningea media, and inferior maxillary nerve ;
and by its upper border with the muscular branches of the inferior
maxillary nerve ; the internal maxillary artery passes between the two
heads of this muscle, and its lower origin is pierced by the buceal nerve.

The external pterygoid muscle must now be removed, the ramus of
the lower jaw sawn through its lower third, and the head of the bone
dislocated from its socket and withdrawn, for the purpose of seeing the
pterygoideus internus.

The INTERNAL PTERYGOID is a thick quadrangular muscle. It
arises from the pterygoid fossa and descends obliquely backwards, to
be énserted into the ramus and angle of the lower jaw: it resembles

4
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the masseter in appearance and direction, and was named by Winslow
the internal masseter, :

Relations.—By its external surface with the external pterygoid, the
inferior maxillary nerve and its branches, the internal maxillary artery
and branches, the internal lateral ligament, and the ramus of the Jower
jaw. By its internal surface with the tensor palati, superior constrictor
and fascia of the pharynx, and by its posterior border with the parotid
gland.

Fig. 84.*

Actions.—The maxillary muscles are the active agents in mastica-
tion, and form an apparatus beautifully fitted for that office. The
buccinator circumseribes the cavity of the mouth, and with the aid of
the tongue keeps the food under the immediate pressure of the teeth.
By means of its connection with the superior constrictor, it shortens
the cavity of the pharynx, from before backwards, and becomes an im-
portant auxiliary in deglutition. The temporal, the masseter, and the
internal pterygoid are the bruising muscles, drawing the lower jaw
against the upper with great force. The two latter by the obliquity
of their direction, assist the external pterygoid in grinding the food by
carrying the lower jaw forward upon the upper ; the jaw being brought
back again by the deep portion of the masseter and posterior fibres of
the temporal. The whole of these muscles, acting in succession, pro-
duce a rotatory movement of the teeth upon each other, which, with
the direct action of the lower jaw against the upper, effects the proper
mastication of the food.

8. Auricular Group.— Attollens aurem,
Attrahens aurem,
Retrahens aurem.

* The two pter{goid muscles, The zygomatic arch and the greater part of
the ramus of the lower jaw have been removed in order to bring these muscles
into view. 1. The sphenoid origin of the external pterygoid muscle. 2. Its
pterygoid origin. 3. The internal pterygoid muscle.
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Dissection—The three small muscles of the ear may be exposed by
removing a square of integument from around the auricula. This
operation must be performed with care, otherwise the muscles,
which are extremely thin, will be raised with the superficial fascia.
They are best dissected by commencing with their tendons, and thence
proceeding in the course of their radiating fibres.

The ATTOLLENS AUREM (superior auris), the largest of the three, is
a thin triangular plane of muscular fibres arising from the edge of the
aponeurosis of the occipito-frontalis, and inserted into the upper part of
the concha.

It is in relation by its external surface with the integument, and by
the internal with the temporal aponeurosis.

The ATTRAHENS AUREM (anterior auris), also triangular, arises
from the edge of the aponeurosis of the occipito-frontalis, and is in-
serted into the anterior part of the helix, covering in the anterior and
posterior temporal arteries.

1t is in relation Dy its external surface with the integument ; and
by the internal with the temporal aponeurosis and with the temporal
artery and veins.

The RETRAHENS AUREM (posterior auris), arises by three or four
muscular slips from the mastoid process. They are inserfed into the
posterior surface of the concha.

It is i relation by its external surface with the integument, and by
its internal surface with the mastoid portion of the temporal bone.

Actions.—The muscles of the auricular region possess but little
action in man ; they are the analogues of important muscles in brutes.
Their use is sufficiently explained in their names.

MUSCLES OF THE NECK.

The muscles of the neck may be arranged into eight groups corres-
ponding with the natural divisions of the region ; they are the—

. Superficial group.

. Depressors of the os hyoides and larynx,
. Elevators of the os hyoides and larynx.

. Lingual group.

. Pharyngeal group.

. Soft palate group.

. Pravertebral group.

8. Proper muscles of the larynx.

SO G Qo RO

And each of these groups consists of the following muscles :—viz.

1. Superficial Group. 2. Depressors of the os
Platysma-myoides, hyoides and laryna,
Sterno-cleido-mastoideus. Sterno-hyoideus,

Sterno-thyroideus,

Thyro-hyoideus,
Omo-hyoideus.
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3. Elevators of the os 6. Muscles of the soft Palate.
hyoides and laryna. Levator palati,
Digastricus, Tensor palati,
Stylo-hyoideus, Azygos uvule,
Mylo-hyoideus, Palato-glossus,
Genio-hyoideus, Palato-pharyngeus.
Genio-hyo-glossus.

7. Pravertebral Group.

Rectus anticus major,
Rectus anticus minor,

4. Muscles of the Tongue.
Genio-hyo-glossus,

Eyo—gli)'ssus, Scalenus anticus,
S:;ﬁ:gl;?sus Scalenus posticus,
Pa.lato-glassu’s. Lapgos oty

5. Mouscles of the Pharynz. 8. Mouscles of the Larynz.
Constrictor inferior, Crico-thyroideus,
Constrictor medius, Crico-arytaenoideus, posticus,
Constrictor superior, Crico-arytanoideus, lateralis,
Stylo-pharyngeus, Thyro-arytanoideus,
Palato-pharyngeus. Arytaznoideus.

Dissection—The dissection of the neck should be commenced by
making an incision along the middle line of its fore part from the chin
to the sternum, and bounding it superiorly and inferiorly by two
transverse incisions ; the superior one heing carried along the margin
of the lower jaw, and across the mastoid process to the tubercle on
the occipital bone, the inferior one along the clavicle to the acromion
process. 'The square flap of integument thus included should be turned
back from the entire side of the neck, which brings into view the
superficial fascia, and on the removal of a thin layer of superficial fascia
the platysma myoides will be exposed.

The PLATYSMA MYOIDES (7Aards, ubs ¢idos, broad muscle-like la-
raella), is a thin plane of muscular fibres, situated between the two
layers of the superficial cervical fascia ; it arises from the integument
over the pectoralis major and deltoid muscles, and passes obliquely
upwards and inwards along the side-of the neck to be inserted into the
side of the chin, oblique line of the lower jaw, the angle of the mouth,
and into the cellular tissue of the face. The most anterior fibres are
continuous beneath the chin, with the muscle of the opposite side 3
the next interlace with the depressor anguli oris, and depressor labii
inferioris, and the most posterior fibres are disposed in a transverse
direction across the side of the face, arising” in the cellular tissue
covering the parotid gland, and inserted into the angle of the mouth,
constituting the risorius Santorini. The entire muscle is analogous
to the cutaneous muscle of brutes, the panniculus carnosus.

Relations—By its external surface with the integument, with which
it is closely adherent below, but loosely above. By its internal surface,
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below the clavicle, with the pectoralis major and deltoid ; in the neck
with the external jugular vein and deep cervical fascia ; on the face,
with the parotid gland, the masseter, the facial artery and vein,
the buccinator, the depressor anguli oris, and the depressor labii in-
ferioris.

On raising the platysma throughout its whole extent, the sterno-
mastoid is brought into view.

Fig. 85.%

The STERNO-CLEIDO-MASTOID is the large oblique musele of the neck,
and is situated between two layers of the deep cervical fascia. It
arises as implied in its name from the sternum and clavicle (xAsidiov),
and passes obliquely upwards and backwards to be inserted into the

* The muscles of the anterior aspect of the neck ; on the left side the super-
ficial muscles are seen, and on the right the deep. 1. The posterior belly of
the digastricus muscle. 2. Its anterior belly. The aponeurotic pulley, through
which its tendon is seen passing, is attached to the body of the os hyoides 3.
4. The stylo-hyoideus muscle, transfixed by the posterior belly of the digastri-
cus. 5. The mylo-hyoideus. 6. The genio-hyoideus. 7. The tongue. 8.
The hyo-glossus. 9. The stylo-glossus, 10. The stylo-pharyngeus. 11. The
sterno-mastoid muscle. 12. Its sternal origin. 13. Its clavicular origin. 14.
The sterno-hyoid. 15 The sterno-thyroid of the right side. 16. The thyro-
hyoid. 17. The hyoid portion of the omo-hyoid. 18, 18. Its scapular por-
tion ; on the left side, the tendon of the muscle is seen to be bound down by a
portion of the deep cervical fascia, 19. The clavicular portion of the trapezius,
20. The scalenus anticus, of the right side. 21. The scalenus posticus.
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mastoid process and into the superior curved line of the occipital bone.
The sternal portion arises by a rounded tendon, increases in breadth
as it ascends, and spreads out to a considerable extent at its insertion.
The clavicnlar portion is broad and fleshy, and separate from the
sternal portion below, but becomes gradually blended with its posterior
surface as it ascends.

Relations.— By its superficial surface with the integument, the pla-
tysma myoides, the external jugular vein, superficial branches of the
anterior cervical plexus of nerves, and the anterior layer of the deep
cervical fascia. By its deep surface with the deep layer of the cervical
fascia ; with the sterno-clavicular articulation, the sterno-hyoid,
sterno-thyroid, omo-hyoid, scaleni, levator anguli scapulz, splenii, and
the posterior belly of the digastric muscle; with the phrenic nerve, and
the posterior, and supra-scapular artery ; with the deep lymphatic
glands, the sheath of the common carotid and internal jugular vein,
the descendens noni nerve, the external carotid artery and its posterior
branches, the commencement of the internal carotid artery ; with the
cervical plexus of nerves, the pneumogastric, the spinal accessory, the
hypoglossal, the sympathetic and the facial nerve, and with the parotid
gland. Tt is pierced on this aspect by the spinal accessory nerve and
by the branches of the mastoid artery. The anterior border of the
muscle is the posterior boundary of the great anterior triangle, the
other two boundaries being the middle line of the neck in front, and
the lower border of the jaw above. It is the guide to the operations
for the ligature of the common carotid artery and arteria innominata,
and for cesophagotomy. The posterior border is the anterior boundary
of the great posterior triangle; the other two boundaries being the
anterior border of the trapezius behind, and the clavicle below.

Actions.—The platysma produces a muscular traction on the integu-
ment of the neck, which prevents it from falling so flaccid in old persons
as would be the case if the extension of the skin were the mere result
of elasticity. It draws-also upon the angle of the mouth, and is one
of the depressors of the lower jaw. The transverse fibres draw the
angle of the mouth outwards and slightly upwards. The sterno-
mastoid muscles are the great anterior muscles of connection between
the thorax and the head. Both muscles acting together bow the head
directly forwards. The clavicular portions, acting more forcibly than
the sternal, give stability and steadiness to the head in supporting
great weights. Either muscle acting singly would draw the head
towards the shoulder of the same side, and carry the face towards the
opposite side.

Second Group.—Depressors of the Os Hyoides and Laryna.
Sterno-hyoid,
Sterno-thyroid,
Thyro-hyoid,
Omo-hyoid.
Dissection.—These muscles are brought into view by removing the
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deep fascia from off the front of the neck between the two sterno-
mastoid muscles. The omo-hyoid to be seen in its whole extent re-
quires that the sterno-mastoid muscle should be divided from its origin
and turned aside.

The STErRNO-HYOIDEUS, is a narrow riband-like muscle, arising
from the posterior surface of the first bone of the sternum and inner
extremity of the clavicle. It is inserfed into the lower border and
posterior surface of the body of the os hyoides. The sterno-hyoidei
are separated by a considerable interval at the root of the meck, but
approach each other as they ascend : they are frequently traversed by
a tendinous intersection.

Relations,.— By its eaternal sutface with the deep cervical fascia, the
platysma myoides and sterno-mastoid muscle ; by its internal surface
with the sterno-thyroid, and thyro-hyoid muscle, and the superior
thyroid artery. :

The STERNO-THYROIDEUS, broader than the preceding beneath
which it lies, arises from the posterior surface of the upper bone of
the sternum, and from the cartilage of the first rib; it is énserted
into the oblique line on the great ala of the thyroid cartilage. The
inner borders of these muscles lie in contact along the middle line,
and they are generally marked by a tendinous intersection at their
lower part.

Relations.—By its external surface with the sterno-hyoid, omo-
hyoid, and sterno-mastoid muscle ; by its nfernal surface, with the
trachea and inferior thyroid veins, with the thyroid gland, the lower
part of the larynx, the sheath of the common carotid artery and
internal jugular vein, with the subclavian vein and vena innominata,
and on the right side with the arteria innominata. The middle thy-
roid vein lies along its inner border.

The THYRO-HYOIDEUS is the continuation upwards of the sterno-
thyroid muscle. It arises from the oblique line on the thyroid carti-
lage, and is dnserted into the lower border of the body and great cornu
of the os hyoides. .

Relations.—By its eaternal surface with the sterno-hyoid and omo-
hyoid muscle ; by its internal surface with the great ala of the thyroid
cartilage, the thyro-hyoidean membrane, and the superior laryngeal
artery and nerve.

The Onmo-HYOIDEUS (dwos, shoulder) is a double-bellied muscle
passing obliquely across the neck from the scapula to the os hyoides ;
it forms an obtuse angle behind the sterno-mastoid muscle, and is
retained in that position by means of a process of the deep cervical
fascia which is connected to the inner border of its tendon. It arses
from the upper border of the scapula, and from the transverse liga-
ment of the supra-scapular notch, and is énserted into the lower border
of the body of the os hyoides.

Relations.—By its superficial surface with the trapezius, the sub-
clavius and clavicle, the deep cervical fascia and platysma myoides,
the sterno-mastoid, and the integument. By its deep surface with the
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brachial plexus, the scaleni muscles, the phrenic nerve, the sheath of
the common carotid artery and jugular vein, the descendens noni nerve,
the sterno-thyroid, and thyro-hyoid muscle, and the sterno-hyoid at
its insertion. The scapular portion of the muscle divides the great
posterior triangle into a superior or oceipital iriangle ; and an inferior
or subclavian triangle, which contains the subclavian artery and bra-
chial plexus of nerves; the other two boundaries of the latter being
the sterno-mastoid in front and the clavicle below. The hyoid por-
tion of the muscle, divides the great anterior triangle into an inferior
carotid triangle situated below the muscle, and into a superior triangle
which lies above the muscle and is again subdivided by the digas-
tricus into the submaaillary triangle and the superior carotid triungle.
The other two boundaries of the inferior carotid triangle, are the
middle line of the neck in front and the anterior border of the sterno-
mastoid behind. The other boundaries of the superior carotid triangle
are the posterior belly of the digastricus muscle above and the ante-
rior border of the sterno-mastoid behind.

Actions.—The four muscles of this group are the depressors of
the os hyoides and larynx. The three former drawing these parts
downwards in the middle line, and the two omo-hyoidei regulating
their traction to the one or other side of the neck, according to the
position of the head. The omo-hyoid muscles by means of their con-
nection with the cervical fascia are rendered tensors of that portion of
the deep cervical fascia which covers in the lower part of the neck,
between the two sterno-mastoid muscles.

Third Group.—Elevators of the Os Hyoides.
Digastricus,
Stylo-hyoid,
Mylo-hyoid,
Genio-hyoid,
Genio-hyo-glossus.

Dissection.—These are best dissected by placing a high block be-
neath the neck, and throwing the head backwards. The integument
has been already dissected away, and the removal of the cellular tissue
and fat brings them clearly into view.

The DicasTricus (3is, twice, yzorig belly) is a small muscle situ-
ated immediately beneath the side of the body of the lower jaw ; it is
fleshy at each extremity, and tendinous in the middle. It arises from
the digastric fossa, upon the inner side of the mastoid process of the
temporal bone, and is inserted into a depression on the inner side of
the lower jaw, close to the symphysis. The middle tendon is held in
connection with the body of the os hyoides by an aponeurotic loop,
through which it plays as through a pulley ; the loop being lubricated
by a synovial membrane. A thin layer of aponeurosis is given off
from the tendon of the digastricus at each side, which is connected
with the body of the os hyoides and forms a strong plane of fascia
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between the anterior portions of the two muscles. This fascia is
ned the supra-hyoid,

Relations—By 1ts superficial surface with the platysma myoides,
the sterno-mastoid, the anterior fasciculus of the stylo-hyoid muscle,
the parotid gland, and submaxillary gland. By its deep surface with
the styloid muscles, the hyo-glossus, the mylo-hyoid muscle, the ex-
ternal carotid artery, the lingual and the facial arteries, the in-
ternal carotid artery, the jugular vein, and the hypoglossal nerve.
The digastric muscle forms the two inferior boundaries of the sub-
maxillary triangle, the superior boundary being the side of the body of
the lower jaw. In the posterior half of the submaxillary triangle are
situated the submaxillary gland and the facial artery.

The StyLo-HYOIDEUS is a small and slender muscle situated in
immediate relation with the posterior belly of the digastricus muscle,
being pierced by its tendon. It arises from the middle of the styloid
process, and is inserfed into the body of the os hyoides near the
middle line.

Relations.—By its superficial surface with the posterior belly of the
digastricus, the parotid gland and sub-maxillary gland ; its deep re-
lations are similar to those of the posterior belly of the digastricus.

The digastricus and stylo-hyoideus must be removed from their con-
nection with the lower jaw and os hyoides, and turned aside in order
to see the next muscle.

The MyLo-HYOIDEUS (rdAn, mola, 7. e. attached to the molar ridge
of the lower jaw) is a broad triangular plane of muscular fibres, form-
ing, with its fellow of the opposite side, the inferior wall or floor of the
mouth. It arises from the molar ridge on the lower jaw, and proceeds
obliquely inwards to be inserted into the ruphé of the two muscles and
into the body of the oshyoides; the raphé is sometimes deficient at its
anterior part.

Relations,—By its superficial or inferior surface, with the platysma
myoides, the digastricus, the supra-hyoidean fascia, the submaxillary
gland and the submental artery. By its deep or superior surface, with
the genio-hyoideus, the genio-hyo-glossus, the hyo-glossus, the stylo-
glossus, the gustatory nerve, the hypoglossal nerve, Wharton’s duct,
the sublingual gland, and the mucous membrane of the floor of the
mouth.

After the mylo-hyoideus has been examined, it should be cut away
from its origin and insertion, and completely removed. The view of
the next muscles would also be greatly improved by dividing the
lower jaw on the near side of the symphysis, and drawing it outwards,
or by removing it altogether if the ramus have been already cut across
in dissecting the internal pterygoid muscle. The tongue may then be
drawn out of the mouth by means of a hook.

The GENIO-HYOIDEUS (évsov, the chin) arises from a small tubercle
upon the inner side of the symphysis of the lower jaw, and is inserted
into the upper part of the body of the os hyoides. It is a short and
slender muscle, very closely connected with the border of the following.
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Relations.—By its superficial or inferior surface, with the mylo-
hyoideus ; by the deep or superior surface with the lower border of
.the genio-hyo-glossus.

The GEN10-HYO-GLOSSUS (yA&roa, the tongue) is a triangular
muscle, narrow and pointed at its origin from the lower jaw, broad
and fan-shaped at its attachment to the tongue. It arises from a
tubercle immediately above that of the genio-hyoideus, and spreads
out to be inserted into the whole length of the tongue, from its base to
the apex, and into the body of the os hyoides.

Relations.—By its inner surface with its fellow of the opposite side.
By its outer surface with the mylo-hyoideus, the hyo-glossus, the
stylo-glossus, lingualis, the sublingual gland, the lingual artery, and
the hypoglossal nerve. By its upper border with the mucous membrane
of the floor of the mouth, in the situation of the freenum linguse; and
by the lower border with the genio-hyoideus.

Actions.—The whole of this group of muscles acts upon the os
hyoides when the lower jaw is closed, and upon the lower jaw when
the os hyoides is drawn downwards, and fixed by the depressors of the
os hyoides and larynx. The genio-hyo-glossus is, moreover, a muscle
of the tongue ; its action upon that organ shall be considered with the
next group,

Fourth Group.—Muscles of the Tongue.  *
Genio-hyo-glossus,
Hyo-glossus,
Lingualis,
Stylo-glossus,
Palato-glossus.

These are already exposed by the preparation we have just made;
there remains, therefore, only to dissect and examine them.

The Genio-hyo-glossus, the first of these muscles, has been described
with the last group.

The Hvo-GLOSSUS is a square-shaped plane of muscle, arising from
the whole length of the great cornu and from the body of the os
hyoides, and inserted between the stylo-glossus and lingualis into the
side of the tongue. The direction of the fibres of that portion of the
muscle which arises from the body is obliquely backwards ; and that
from the great cornu obliquely forwards ; hence they are described by
Albinus as two distinet muscles, under the names of the basio-glossus,
and cerato-glossus, to which he added a third fasciculus, arising from
the lesser cornu, and spreading along the side of the tongue, the
chondro-glossus.  The basio-glossus slightly overlaps the cerato-
glossus at its upper part, and is separated from it by the transverse
portion of the stylo-glossus.

Relations.—By its external surface with the digastric muscle, the
stylo-hyoideus, stylo-glossus and mylo-hyoideus, with the gustatory
nerve, the hypoglossal nerve, Wharton’s duct and the sublingual gland.
By its dnternal surface with the middle constrictor of the pharynx,
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the lingualis, the genio-hyo-glossus, the lingual artery, and the glosso-
pharyngeal nerve.

The Linguaris.—The fibres of this muscle may be seen towards
the apex of the tongue, issuing from the interval between the hyo-

glossus and genio-hyo-glossus; it is best examined by removing the
preceding muscle. It consists of a small fasciculus of fibres, running
longitudimally from the base, where it is attached to the os hyoides, to
the apex of the tongue. It is in relation by its under surface with
the ranine artery.

* The styloid muscles and the muscles of the tongue. 1. A portion of the
temporal bone of the left side of the skull, including the styloid and mastoid
rocesses, and the meatus auditorius externus. 2, 2. The right side of the
lower jaw, divided at its symphysis; the left side having been removed. 3. The
tongue. 4. The genio-hyoideus muscle. 5. The genio-hyo-glossus. 6. The
hyo-glossus muscle ; its basio-glossus portion. 7. Its cerato-glossus portion.
8, The anterior fibres of the lingualis issuing from between the hyo-glossus and
genio-hyo-glossus. 9. The stylo-glossus muscle, with a small portion of the
stylo-maxillary ligament. 10. The stylo-hyoid. 11. The stylo-pharyngeus
muscle. 12, The os hyoides. 13. The thyro-hyoidean membrane. 14. The
thyroid cartilage. 15. The thyro-hyoideus muscle arising from the oblique line
on the thyroid cartilage. 16. The cricoid cartilage. 17. The crico-thyroidean
membrane, throngh which the operation of laryngotomy is performed. 18. The
trachea. 19. The t of the phag
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The STYLO-GLOSSUS arises from the apex of the styloid process,and
from the stylo-maxillary ligament ; it divides upon the side of the
tongue into two portions, one transverse, which passes transversely
inwards between the two portions of the hyo-glosssus, and is lost among
the transverse fibres of the substance of the tongue, and another
longitudinal, which spreads out upon the side of the tongue as far
as its tip. .

Relations.—By its eaternal surface with the internal pterygoid
muscle, the gustatory nerve, the parotid gland, sublingual gland, and
the mucous membrane of the floor of the tongue. By its infernal sur-
Jface with the tonsil, the superior constrictor muscle of the pharynx,
and the hyo-glossus muscle.

The PALATO-GLOSSUS passes between the soft palate, and the side
of the base of the tongue, forming a projection of the mucous mem-
brane, which is called the anterior pillar of the soft palate. Its fibres
are lost superiorly among the muscular fibres of the palato-pharyngeus,
and inferiorly among the fibres of the stylo-glossus upon the side of the
tongue. This muscle with its fellow constitutes the constrictor isthmi
faucium,

Actions—The genio-hyo-glossus muscle effects several movements of
the tongue, as might be expected from its extent. When the tongue
is steadied and pointed by the other muscles, the posterior fibres of the
genio-hyo-glossus would dart it from the mouth, while its anterior
fibres would restore it to its original position. The whole length of
the muscle acting upon the tongue, would render it concave along the
middle line, and form a channel for the current of fluid towards the
pharynx, as in sucking. The apex of the tongue is directed to the
roof of the mouth, and rendered convex from before backwards by the
linguales. The hyo-glossi, by drawing down the sides of the tongue,
render it convex along the middle line. It is drawn upwards at its
base by the palato-glossi, and backwards or to either side by the stylo-
glossi. Thus the whole of the complicated movements of the tongue
may be explained, by reasoning upon the direction of the fibres of the
muscles, and their probable actions. The palato-glossi muscles as-
sisted by the uvula, have the power of closing the fances completely,
an action which takes place in deglutition.

Fifth Group.—Muscles of the Pharyna.

Constrictor inferior,
Constrictor medius,
Constrictor superior,
Stylo-pharyngeus,
Palato-pharyngeus.

Dissection—To dissect the pharynx, the trachea and cesophagus
are to be cut through at the lower part of the neck, and drawn up-
wards by dividing the loose cellular tissue which connects the pharynx
to the vertebral column. The saw is then to be applied behind the
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styloid processes, and the base of the skull sawn through. The
vessels and loose structures should be removed from the preparation,
and the pharynx stuffed with tow or wool for the purpose of distend-
ing it, and rendering the muscles more easy of dissection. The pha-
rynx is‘invested by a proper pharyngeal fascia.

The CONSTRICTOR INFERIOR, the thickest of the three muscles of
this class, arises from the upper rings of the trachea, the cricoid car-
tilage, and the oblique line of the thyroid. Its fibres spread out and
are inserted into the fibrous raphé of the middle of the pharynx, the
inferior fibres being almost horizontal, and the superior oblique, and
overlapping the middle constrictor.

Relations.—By its external surface with the anterior surface of the
vertebral column, the longus colli, the sheath of the common carotid
artery, the sterno-thyroid muscle, the thyroid gland, and some lymph-
atic glands. By its infernal surface with the middle constrictor, the
stylo-pharyngeus, the palato-pharyngeus, and the mucous membrane
of the pharynx. By its lower border, near the cricoid cartilage, it
is in relation with the recurrent nerve; and by the upper border with
the superior laryngeal nerve. The fibres of origin of this muscle are
blended with those of the sterno-hyoid, sterno-thyroid, and erico-
thyroid, and it frequently forms a tendinous arch across the latter.

This muscle must be removed before the next can be examined.

The CONSTRICTOR MEDIUS arises from the great cornu of the os
hyoides, from the lesser cornu, and from the stylo-hyoidean ligament.
It radiates from its origin upon the side of the pharynx, the lower
fibres descending and being overlapped by the constrictor inferior,
and the upper fibres ascending so as to cover in the constrictor supe-
rior. It is énserted into the raphé and by a fibrous aponeurosis into
the basilar process of the occipital bone.

Relations.—By its external surface with the vertebral column, the
longus colli, rectus anticus major, the carotid vessels, inferior constric-
tor, hyo-glossus muscle, lingual artery, pharyngeal plexus of nerves,
and some lymphatic glands. By its infernal surface, with the superior
constrictor, stylo-pharyngeus, palato-pharyngeus, and mucous mem-
brane of the pharynx.

The upper portion of this muscle must be turned down, to bring
the whole of the superior constrictor into view ; in so doing, the
stylo-pharyngeus muscle will be seen passing beneath its wupper
border.

The CoNSTRICTOR SUPERIOR is a thin and quadrilateral plane of
muscular fibres arising from the extremity of the molar ridge of the
lower jaw, from the pterygo-maxillary ligament, and from the lower
half of the internal pterygoid plate, and inserted into the raphé and
basilar process of the occipital bone. Its superior fibres are arched
and leave an interval between its upper border and the basilar process
which is deficient in muscular fibres, and it is overlapped inferiorly by
the middle constrictor. Between the side of the pharynx and the
ramus of the lower jaw is a triangular interval, the maaillo pharyngeal
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space, which is bounded on the inner side by the superior constrictor
muscle ; on the oufer side by the internal pterygoid muscle ; and
bekind by the rectus anticus major and vertebral column. In this
space are situated the internal carotid artery, the internal jugular vein,
and the glosso-pharyngeal, pneumogastric, spinal accessory, and hypo-
glossal nerve.

Relations.—By its eaternal surface with the vertebral column and
its muscles, behind ; with the vessels and nerves contained in the maa-
tllo-pharyngeal space laterally, the middle constrictor, stylo-pharyngeus,
and tensor palati muscle. By its infernal surface with the levator
palati, palato-pharyngeus, tonsil, and mucous membrane of the pha-
rynx, the pharyngeal fascia being interposed.

The STYLO-PHARYNGEUS
is a long and slender muscle
arising from the inner side
of the base of the styloid
process; it descends between
the superior and middle con-
strictor muscles,and spreads
out beneath the mucous
membrane of the pharynx,
its inferior fibres being in-
serted into the posterior bor-
der of the thyroid cartilage.

Relations.—By its eater-
nal surface with the stylo-
glossus muscle, external ca-
rotid artery, parotid gland,
and the middle constrictor.
By its internal surface with
the internal carotid artery,
internal jugular vein, supe-
rior constrictor, palato-pha-
ryngeus, and mucous meni-
brane. Along its lower bor-
der is seen the glosso-
pharyngeal nerve which crosses it, opposite the root of the tongue,
to pass between the superior and middle constrictor and behind the
hyo-glossus.

The palato-pharyngeus is described with the muscles of the soft pa-

Fig. 87.*

* A side view of the muscles of the pharynx. 1. The trachea. 2. The eri-
coid cartilage. 3. The crico-thyroid membrane. 4. The thyroid cartilage. 5.
The thyro-hyoidean membrane. 6 The os hyoides. 7. The stylo-hyoidean
lig 8. The phagus. 9. The inferior constrictor. 10. The middle
constrictor. 11. The superior constrictor. 12. The stylo-pharyngeus muscle
passing down between the superior and middle constrictor. 13. The upper
concave border of the superior constrictor ; at this point the muscular fibres
of the pharynx are deficient. 14. The pterygo-maxillary ligament. 15. The
buccinator muscle, 16. The orbicularis oris. 17. The mylo-hyoideus.
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late. It arises from the soft palate, and is inserted into the inner sur-
face of the pharynx, and posterior border of the thyroid cartilage.

Actions.—The three constrictor muscles are important agents in
deglutition ; they contract upon the morsel of food as soon as it is
received by the pharynx, and convey it downwards into the ceso-
phagus. The stylo-pharyngei draw the pharynx upwards and widen
it laterally. The palato-pharyngei also draw it upwards, and with
the aid of the uvula close the opening of the fauces.

Sixth Group.—Muscles of the soft Palate.

Levator palati,
Tensor palati,
Azygos uvule,
Palato-glossus,
Palato-pharyngeus.

Dissection.—To examine these muscles, the pharynx must be opened
from behind, and the mucous membrane carefully removed from off the
posterior surface of the soft palate.

The LEVATOR PALATI, a l
moderately thick muscle, arises Fig. 88.*
from the extremity of the pe-
trous bone and from the poste-
rior and inferior aspect of the
Eustachian tube, and passing
down by the side of the poste-
rior nares spreads out in the
structure of the soft palate as
far as the middle line.

Relations.— Euternally with
the tensor palati and superior
constrictor muscle ; internally
and posteriorly with the mucous
membrane of the pharynx and
soft palate; and by its lower
border with the palatopharyn-
geus.

* The muscles of the soft palate. 1. A transverse section through the mid-
dle of the base of the skull, dividing the basilar process of the occipital bone in
the middle line, and the petrous portion of the temporal bone at each side. 2.
The vomer covered by mucous membrane and separating the two posterior
nares. 3, 3. The Eustachian tubes. 4. The levator palati muscle of the left
side ; the right has been removed. 5. The hamular process of the internal
pterygoid plate of the left side, around which the aponeurosis of the tensor
palati is seen turning. 6. The pterygo-maxillary ligament. 7. The superior
constrictor muscle of the left side, turned aside. 8. The azygos uvuloe muscle.
9. The internal pterygoid plate. 10. The external pterygoid plate. 11. The
tensor palati muscle. 12. Its aponeurosis expanding in the structure of the
soft palate. 13. The external pterygoid muscle. 14. The attachments of two
pairs of muscles cut short; the superior pair belong to the genio-hyo-glossi
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This muscle must be turned down from its origin on one side, and
removed, and the superior constrictor dissected away from its ptery-
goid origin, to bring the next muscle into view.

The TENSOR PALATI (circumflexus) is a slender and flattened
muscle ; it arises from the scaphoid fossa at the base of the internal
pterygoid plate and from the anterior aspect of the Eustachian tube.
It descends to the hamular process around which it turns, and expands
into a tendinous aponeurosis, which is inserfed into the transverse ridge
on the horizontal portion of the palate bone, and into the rapké.

Relations.—By its eaternal surface with the internal pterygoid
muscle ; by its internal surface with the levator palati, internal ptery-
goid plate, and superior constrictor. In the soft palate, its tendinous
expansion is placed in front of the other muscles and in contact with
the mucous membrane.

The AzvGos UVULE is not a single muscle, as might be inferred
from its name, but a pair of small muscles placed side by side in
the middle line of the soft palate. They arise from the spine of the
palate bone, and are inserted into the uvula. By their anterior surface
they are connected with the tendinous expansion of the levatores
palati, and by the posterior with the mucous membrane.

The two next muscles are brought into view throughout the whole
of their extent, by raising the mucous membrane from off the pillars
of the soft palate at each side.

The PALATO-GLOSSUS (constrictor isthmi faucium) is a small fascicu-
lus of fibres that arises in the soft palate, and descends to be inserted
into the side of the fongue. It is the projection of this small muscle,
covered by mucous membrane, that forms the anterior pillar of the
soft palate. It has been named constrictor isthmi faucium from a
function it performs in common with the palato-pharyngeus, viz. of
constricting the opening of the fauces.

The PALATO-PHARYNGEUS forms the posterior pillar of the fauces ;
it ardses by an expanded fasciculus from the lower part of the soft
palate, where its fibres are continuous with those of the muscle of the
opposite side; and is énserted into the posterior border of the thyroid
cartilage. This muscle is broad above where it forms the whole thick-
ness of the lower half of the soft palate, narrow in the posterior pillar,
and again broad and thin in the pharynx where it spreads out pre-
viously to its insertion.

Relations—In the soft palate it is in relation with the mucous
membrane both by its enterior and posterior surface ; above, with the
muscular layer formed by the levator palati, and below with the mu-
cous glands situated along the margin of the arch of the palate. In

muscles ; the inferior pair, to the genio-hyoidei. 15. The attachment of the
mylo-hyoideus of one side and part of the opposite. 16. The anterior attach-
ments of the digastric museles. 17. The depression on the lower jaw corres-
ponding)with the submaxillary gland. The depression above the mylo-hyoideus,
oin w‘;ui the number 15 rests, corresponds with the situation of the sublingual
gland.
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the posterior pillar of the palate, it is surrounded for two-thirds of its
extent by mucous membrane. In the pharynx, it is in relation by its
outer surface with the superior and middle constrictor muscles, and by
its inner surface with the mucous membrane of the pharynx, the pha-
ryngeal fascia being interposed.

Actions.—The azygos uvulz shortens the.uvula. The levator palati
raises the soft palate, while the tensor spreads it out laterally so as to
form a septum between the pharynx and posterior nares. Taking its
fixed point from below the. tensor palati will dilate the Eustachian
tube. The palato-glossus and pharyngeus constrict the opening of the
fauces, and by drawing down the soft palate they serve to press the
mass of food from the dorsum of the tongue into the pharynx.

Seventh Group.— Prevertebral Muscles.

Rectus anticus major,
Rectus anticus minor,
Scalenus anticus,
Scalenus posticus,
Longus celli.

Dissection.—These muscles have already been exposed by the
removal of the face from the anterior aspect of the vertebral column;
all that is further needed is the removal of the fascia, by which they
are invested.

The RECTUS ANTICUS MAJOR, broad and thick above, and narrow
and pointed below, arises from the anterior tubercles of the transverse
processes of the third, fourth, fifth, and sixth cervical vertebrz, and is
inserted into the basilar process of the occipital bone.

Relations.—By its anterior surface with the pharynx, the internal
carotid artery, internal jugular vein, superior cervical ganglion, sympa-
thetic nerve, pneumogastric, and spinal accessory nerve. By its pos-
terior surface with the longus colli, rectus anticus minor, and superior
cervical vertebree.

The RECTUS ANTICUS MINOR arises from the anterior border of the
lateral mass of the atlas, and is irserted into the basilar process; its
fibres being directed obliquely npwards and inwards.

Relations—By its anterior surface with the rectus anticus major,
and externally with the superior cervical ganglion of the sympathetic.
By its posterior surfuce with the articulation of the condyle of the oc-
cipital bone with the atlas, and with the anterior occipito-atloid liga-
ment.

The ScALENUS ANTICUS is a triangular muscle, as its name implies,
situated at the root of the neck and appearing like a continuation of
the rectus anticus major; it arises from the anterior tubercles of the
transverse processes of the third, fourth, fifth, and sixth cervical ver-
tebree, and is énserted into the tubercle upon the inner border of the
first rib.

Relations—By its anterior surface with the sterno-mastoid and

0
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omo-hyoid muscle, with the cervicalis superficialis and_posterior sca-
pular artery, with the phrenic nerve, and with the subclavian vein, by
which it is separated from the subclavius muscle and clavicle. By
its posterior surface with the nerves which go to form the brachial
plexus, and below with the subclavian artery. By its énner side it is
separated from the longus colli by the vertebral artery. Its relations
with the subclavian artery and vein are very important, the vein being
before and the artery behind the muscle.*
The SCALENUS POSTICUS arises from the posterior tubercles of all
the cervical vertebrae excepting the first. It is inserted by two fleshy
fasciculi into the first and
: second ribs. The anterior
Fig. 89.4 (scalenus medius) of the
two fasciculi is large, and
occupies all the surface of
the first rib between the
groove for the subelavian
artery and the tuberosity.
The posterior (scalenus pos-
ticus) is small, and is at-
tached to the second rib.
Albinus and Soemmering
make five scaleni.
Relations.—By its ante-
rior surface with the bra-
chial plexus and subclavian
artery ; posteriorly with the
levator anguli scapulz, cer-
vicalis ascendens, transver-
salis colli, and sacro-lum-
balis ; internally with the
first intercostal muscle, the
first rib, the inter-trans-
verse muscles, and cervical
vertebrae 5 and externally
with the sterno-mastoid,
omo-hyoid, supra-scapular
and posterior scapular ar-
teries.

* In a subject dissected in the school of the Middlesex hospital during the
winter of 1841 by Mr. Joseph Rogers, the subclavian artery of the left side
was placed with the vein in front of the scalenus anticus muscle.

+ The praevertebral group of muscles of the neck. 1. The rectus anticus
major muscle. 2. The scalenus anticus. 3. The lower part of the longus colli
of the right side; it is concealed superiorly by the rectus anticus major. 4.
The rectus auticus minor. 5. The upper portion of the longus colli muscle. 6.
Its lower portion; the figure rests upon the seventh cervical vertebra, 7. The
scalenus posticus. 8. The rectus lateralis of the lcft side. 9. One of the inter-
transversales muscles.



MUSCLES OF THE BACK. 195

The LoNGus coLLI is a long and flat muscle, consisting of two por-
tions. The upper arises from the anterior tubercle of the atlas, and is
inserted into the transverse processes of the third, fourth, and fifth cer-
vical vertebrze. The lower portion arises from the bodies of the second
and third, and transverse processes of the fourth and fifth, and passes
down the neck, to be inserted into the bodies of the three lower cervi-
cal and three upper dorsal vertebre. We should thus arrange these
attachments in a tabular form :—

Origin. Insertion.

Upper ¥ pgas 1. N g 3d, 4th, and 5th transverse pro-
portion, § cesses.

Fowdd 2d and third bodies 3 lower cervical vertebra, ho-
¢ 4th and 5th transverse dies.
RO processes 3 upper dorsal, bodies.

In general terms, the muscle is attached to the bodies and trans-
verse processes of the five superior cervical vertebrae above, and to the
bodies of the last three cervical and first three dorsal below.

Relations.—By its anterior surface with the pharynx, cesophagus, the
sheath of the common carotid, internal jugular vein and pneumogastric
nerve, the sympathetic nerve, inferior laryngeal nerve, and inferior
thyroid artery. By its posterior surface it rests upon the cervical and
upper dorsal vertebrze.

Actions—The rectus anticus major and minor preserve the equi-
librium of the head upon the atlas; and, acting conjointly with the
longus colli, flex and rotate the head and the cervical portion of the
vertebral column. The scaleni muscles, taking their fixed point from
below, are flexors of the vertebral column ; and, from above, elevators
of the ribs, and therefore inspiratory muscles.

Eighth Grroup.—Muscles of the Laryna.

These muscles are described with the anatomy of the larynx, in
Chapter X.

MUSCLES OF THE TRUNK.

The muscles of the trunk may be subdivided into four natural
groups ; viz.
1. Muscles of the back.
2. Muscles of the thorax.
3. Muscles of the abdomen.
4. Muscles of the perineum.

1. Muscles of the back.—The region of the back, in consequence of
its extent, is common to the neck, the upper extremities, and the
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abdomen. The muscles of which it is composed are numerous, and

may be arranged into six layers.

First Layer.
Trapezius,
Latissimus dorsi.

Second Layer.

Levator anguli scapulz,
Rhomboideus minor,
Rhomboideus major.

Third Layer.

Serratus posticus superior,
Serratus posticus inferior,
Splenius capitis,

Splenius colli.

Fourth Layer.

(Dorsal Group.)
Sacro-lumbalis,
Longissimus dorsi,
Spinalis dorsi.

(Cervical Group.)
Cervicalis ascendens,

Transversalis colli,
Trachelo-mastoideus,
Complexus.

Fifth Layer.

(Dorsal Group.)
Semi-spinalis dorsi,
Semi-spinalis colli.

(Cervical Group. )
Rectus anticus major,
Rectus anticus minor,
Rectus lateralis,

Obliquus inferior,
Obliquus superior.

Siath Layer.

Multifidus spine,
Levatores costarum,
Supra-spinalis,
Inter-spinales,
Inter-transversales.

First Lager.

Dissection.—The muscles of this layer are to be dissected by making
an incision along the middle line of the back, from the tubercle on the
occipital bone to the coccyx. From the upper point of this incision
carry a second a]ong the side of the neck, to the middle of the clavicle.
Inferiorly, an incision must be made from the extremity of the sacrum,
along the crest of the ilium, to about its middle. For convenience of
dissection, a fourth may be carried from the middle of the spine to
the acromion process. The integument and superficial fascia, together,
are to be dissected off the muscles, in the course of their fibres, over
the whole of this region.

The TrAPEzIUS muscle (trapezium, a quadrangle with unequal sides)
arises from the superior curved line of the occipital bone, from the
ligamentum nuchz, supra-spinous ligament, and spinous processes of
the last cervical and all the dorsal vertebrze. The fibres converge
from these various points, and are inserted into the scapular third of
the clavicle, the acromion process, and the whole length of the upper
border of the spine of the scapula. The inferior fibres become tendin-
ous near the scapula, and glide over the triangular surface at the
posterior extremity of its spine, upon a bursa mucosa. When the
trapezius is dissected on both sides, the two muscles resemble a tra-
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pezium, or diamond-shaped quadrangle, on the posterior part of the
shoulders: hence the muscle was formerly named cucullaris (cucullus,
a monk’s cowl). The cervical and upper part of the dorsal portion of
the muscle is tendinous at its origin, and forms, with the muscle of the
opposite side, a kind of tendinous ellipse.

Relations—By its superficial surface with the integument and
superficial fascia, to which it is closely adherent by its cervical por-
tion, loosely by its dorsal portion. By its deep surface, from above
downwards, with the complexus, splenius, levator anguli scapulzw,
supra-spinatus, a small portion of the serratus posticus superior, rhom-
boideus minor, rhomboideus major, intervertebral aponeurosis which
separates it from the erector spinz, and with the latissimus dorsi. The
anterior border of the cervical portion of this muscle forms the poste-
rior boundary of the posterior triangle of the neck. The clavicular
insertion of the muscle sometimes advances to the middle of the cla-
vicle, or as far as the outer border of the sterno-mastoid, and occa-
sionally it has been seen to overlap the latter. This is a point of
much importance to be horne in mind in the operation for ligature of
the subclavian artery. The spinal accessory nerve passes beneath the
anterior border, near to the clavicle, previously to its distribution to
the muscle.

The ligamentum nuche is a thin cellulo-fibrous layer extended from
the tubercle and spine of the occipital bone, to the spinous process of
the seventh cervical vertebra, where it is continuous with the supra-
spinons ligament. It is connected with the spinous processes of the
rest of the cervical vertebree, with the exception of the atlas, by
means of a small fibrgus slip which is sent off by each. It is the
analogue of an impormt elastic ligament in animals.

The LarissiMus poRst muscle covers the whole of the lower part
of the hack and loins. It arises from the spinous processes of the six
inferior dorsal vertebree, from all the lumbar and sacral spinous pro-
cesses, from the posterior third of the crest of the ilium, and from the
three lower ribs ; the latter origin takes place by muscular slips, which
indigitate with the external oblique muscle of the abdomen., The
fibres from this extensive origin converge as they ascend, and cross the
inferior angle of the scapulaj they then curve around the lower bor-
der of the teres major muscle, and terminate in a short quadrilateral
tendon,* which lies in front of the tendon of the teres, and is inserted
into the bicipital groove. A synovial bursa is interposed between the
muscle and the lower angle of the scapula, and another between its
tendon and that of the teres major. The muscle frequently receives a
small fasciculus from the scapula as it crosses its inferior angle.

Relations. — By its superficial surfuce with the integument and
superficial fascia; the latter is very dense and fibrous in the lumbar
region  and with the trapezius, By its deep surfuce, from below up-

* A small muscular fasciculus from the pectoralis major is sometimes found
connceted with this tendon,
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Fig. 90.*%

¥ The first and second and part of the third layer of muscles of the back; the
first layer being shewn upon the right, and the second on the left side. 1. The
trapezius muscle. 2. The tendinous portion which, with a corresponding por-
tion in the opposite muscle, forms the tendinous ellipse on the back of the neck.
3. The acromion process and spine of the scapula. 4. The latissimus dorsi
muscle. 5. The deltoid. 6. The muscles of the dorsum of the scapula, infra-
spinatus, teres minor, and teres major. 7. The external oblique muscle. 8.
The gluteus medius. 9. The glutei maximi. 10. The levator anguli scapule.
11. The rhomboideus minor. 12. The rhomboideus major. 13. The splenius
capitis ; the muscle immediately above, and overlaid by the splenius, is the
complexus. 14. The splenius colli, only partially seen; the common origin of
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wards, with the erector spin, serratus posticus inferior, intercostal
muscles and ribs, rhomboideus major, inferior angle of the scapula and
teres major. The latissimus dorsi, with the teres major, forms the
posterior border of the axilla.

i L]

Second Layer.
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