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xii PREFACE 10 THE FIRST EDITION,

It was not enough that we should be correct, that we shonld faithfully |
describe the organs of the animal economy, It was desiralle that the truth |
might be presented from a Ligh philosophical point of view—one that
should rise above details. It is necessary in a book, and especially in one
on anatomy, that there should be a salient idea which might indicate
its purpose and originality, and distinguish it as something more than a
mere arid catalogue, by unifying the thousand different objects of which
it treats, In support of this, we would ask permission to explain, in a few
words, the iden that presided in the construetion of our work.

Among the beings or objects composing the natural world, animals are
distingnished by diversity in size and external conformation. Is this
diversity repeated in their internal structure ? When order and simplicity
prevail everywhere else in nature, should we expect to find disorder and
complication there, or look for as many different organisations as there are
particular species? To state these questions, and to resolve them in the
affirmative, would be to insult the wisdom of the Creator. The early
naturalists, guided by instinet rather than knowledge, admired a certain
uniformity in the composition of animals.

It was a good inspiration, which threatened to become effaced at the
period when anatomical science, diffused and cultivated everywhere with the
mogt laudable eagerness, daily discovered the secrets of the organisation of
new species. Without a gnide in the search for analogies, struck with the
apparent differences their scalpel exposed every moment, the anatomisis of
that epoch neglected to compare the diverse animals. In presence of a new
form of organs, they believed in the existence of a new instrument, and
created a new name to designate it. Then was human anatomy, and that of
the Horse, Ox, etc., established ; monographs became multiplied; as the
different opinions increased, so there was the greater meed for a bond to
unite these incongruous materials; confusion commenced, and chaos was
about to appear; and the principle of analogies was on the point of being
buried beneath the ruins of seience.

Happily, two men appeared, men of pening, who were the glory of
France—G. Cuvier and Efienne Geoffroy Saint-Hilaire: two names which
will be for ever illustrious, and which we love to unite as the expression
of one and the same symbol.

The first, after immense researches, ventured to compare the innu-
merable species in the snimal kingdom with each other; he seized their
general characters—the analogies which allied them to one another; he
weighed these analogies, contrasted them with the dissimilarities, and
established among them different kinds and different degrees; and in this
way was he able to form natural groups, themselves subdivided into several
categories in which indlviduals were gathered together according to their
analogies and affinitics. Then the chaos was swept away, light appeared,
and the field of science was no longer obscured ; comparative analomy was
created in all its branches, and the structure of the animal kingdom was
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PREFACE TO THE FIRST EDITION. xiii
‘brought within those Jaws of nniformity which shine throughout the other
- reation,
IM{}:jﬂf{:‘q Saint-Hilaire followed Cuvier over t!m same gronnd, More
-a:.jnlusi?a than Cuvier, he entirely neglected the d}iferuntm.l characters, and
;,ﬂgwed himself to be governed by the consideration uf rusemjblnnces. He
especially pursued the discovery of a fixed rule for guidance in the search
 after these resemblances—a diffieult task, snd a dangerous reef, upon
which the sagacity of his illustrions rival was ata:nnded. To _be more
certain than Cuvier, and the better to grasp his Euh_!enl:-, he restricted the
 geope of his observations, confining himself more particularly to the class of
vortebrata in order to solve the enigma whose answer he sought. At last
he found it, and made it known to us in those memumhl_e, though abstruse
pages, in which the meaning is often obscure and hidden, but which
contain, nevertheless, magnificent hymns chanted to the honour of the
Creator. The shape and functions of organs, he says, do not offer any
stability, only their relations are invariable ;- these alone cannot give
deceptive indications in the comparison of the vital mstrun%cnta. _]E[a thus
founded his great principle of comnections, firmly established its. value,
fortified it by accessory principles, and held it up to the generations to
come as & compass, & succourable beacon-light, under whose protection '[‘r].:lﬂjl'
might proceed to the conquest of analogies with confidence and security.
Phen was the philosophical sentiment decidedly introduced into the
researches in organisation, and anatomy became a veritable science,

Enthusiastically admiring these two great masters, we glory in be-
longing to their school; it is, therefore, enough to say that the prevailing
iden in our work has been inspired by their labours. Thus, in describing
the organs in the somewhat numerous species of animals treated of]
and noting their differential characters, we have always endeavoured to
demonstrate their analogies.

The hopes that Geoffroy Saint-Hilaire entertained for the future of
philosophical anatomy have not been entirely realised. Naturalists, it is
true, have always cultivated this admirable science ; Lecoq has preserved
jta traditions at the Lyons Veterinary School, in his simple, Iucid, and
elevated teaching ; and at Toulouse, an able and learned professor, Lavocat,
has courageously hoisted his flag. But everywhere else, and particularly in
the Medical Schools, has not anatomy remained essentially monographie
and purely surgical? And many medical men and veterinary surgeons, only
looking at the practical side of this science, and full of defiance with
respect to speculative theories, will perhaps give us no credit for our efforts
in bringing the anatomy of animals into philosophical courses. To these
we have nothing to say ; if they do not see how much science is developed
and becomes comprehensible with such elements; if they cannot under-
gtand all that is noble and useful in these generalising views; and if they
do not feel elevated sentiments revolve in their mind in presence of the
simplicity of Nature's laws, it is because their thoughts are not in unison
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12 GENERAL PRINCIPLES APPLICABLE TO

The diarthrodial eminences are voluminous and smooth, and in a fresh
gtate are covered with cartilage. They are named heads and condyles:
heads, when they describe the segment of a sphere (head of the femur, head
of the humaruaf; condyles, when they represent the segment of an oval
figure, cut parallel to its large axis (condyles of the femur.)

The non-articular eminences receive various names, If they are volumi-
nous and much detached from the bone, they are called processes or apophyses,
Apophyses receive qualificatives derived from the analogies perceived between
them and known objects. (Examples :—the styloid, clinoid, coronoid and
coracoid processes.) The appellations of protuberances and fuberositics
are given to non-articular eminences when they are large and round, and
but slightly prominent. TLastly, they are named lines, crests, and ridges,
when they are narrow and very long.

Cavities.—The cavities of bones have also been divided into arficular and
non-articular cavities.

The first correspond to the eminences of the same name in the bony
joints. They take the designation of colyloid cavities when they are deeply
oxcavated, like a basin or the cup of an acorn (the glenoid cavity of the
seapula, and the cotyloid cavity of the coxa).

The non-articular cavities serve either for ligamentous or muscular
implantation, or for the passage of vessels, nerves, tendons, ete.

They are termed channels or furrows, when they are wide, deep, and
smooth ; grooves, when they are long, narrow, and even at the bottom ;
Jfissures, when they are narrow and rough. Digital impressions is the name
given to those excavations in bones which look as if produced by the
pressure of the finger. The fossce, sinuses, cells, and notches are also non-
articular cavities of bones. The sinuses and cells are formed by open
spaces in the interior of bones; notehes, by cavities excavated on their
margins. :

When a eavity passes quite through a bone it is termed a foramen. If
this foramen offers a certain length, it is then designated a conduit or canal.
Fissures are long, narrow foramina; hiatus is the term applied to wide
openings with irregular outlines.

Recroxs oF THE Boxes.—When it is desired fo describe the eminences
ani external cavities of a bone, it is essential not to notice them, as it were,
by chance—passing indifferently from one to another. In order to avoid
the difficulties which would result from the application of such an irrational
system, it is convenient to divide the bone to be described into several
regions, in which are examined, one after another, all the external peculiari-
ties that may offer.

The following is the course to pursue in order to establish the regions
of a long, o flat, and a short bone.

(a) A long bone is always divided into three parts: a body and two
extremitics. The body, middle part, or diaphysis, is the narrowest portion of
the bone. It represents a geometrical solid, approaching more or less the
figure of a very elongated prism. In a long bone, therefore, 1t 18 NeCCSsary
to study as many faces, angles, or borders, as the prism 1t 1epresents may
offer.

With regard to the eatremities, or epiphyses, these are more or less con-
siderable enlargements, showing articular gurfaces, as well as surfaces
intended for museular or ligamentous insertion.

(k) A flat bone must necessarily have two faces, as well as borders and

angles,
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medullary canal; while a certain number terminate in the arcolwm of the

spongy substance. .
The walls of the

1

MINUTE STRUCTURE OF BONE, as shown in a thin

section cut transversely to the direction of the
Haversian canals.

1, A Haversian canal surrounded by its concentric

lamellm: the lacunm are seen between the la-
melle, but the radiating tubuli are omitted ;
2, Ibid, with its concentric laming®, lacun®, and
radiating tubuli; 3, The area of one of the
canals; 4, 4, Intervening lamelle, and between

" them, at the upper part, several very long

GENERAL PRINCIPLES APPLICABLE TO

co canals are constituted by several concentric lamellm

of fundamental substance, and in
the body of these are lodged the
essentinl elements of the bony
tissue, or osteoplasts (corpuscles or
lacune). These are minute cavi-
ties lined by a cellular membrane,
and furnished, at their cireum-
ference, with a great number of
canaliculated prolongations, which
communicate with the adjacent
osteoplasts, or with the Haversian
canals, In a thin dried section
of bone, the osteoplasts appear
black by transmitted light, and
white and brilliant by direct light ;
this appearance has led some ob-
servers to suppose that they were
formed of small masses of calea-
reous matter. It is now well
known that they are minute
ramifying cavities, lodging a cell
impregnated with liquid.

In the spongy texture no
Haversinn canals can be seen;

lacuna with their tubuli.

the osteoplasts are irregularly
Fig. 8. disposed in the thickness of the
fundamental substance, which con-
stitutes the septa of the areole of
this tissue. :
As a rule, the proper tissue of
the bones is composed of a frame-
work of organic matter which has
gelatine for its base, and in which
: are deposited the calcareous phos-
LACUNE, OR OGTF..-?PIM’;E'I‘E DL". OSEEOUS SUBSTANCE, Phﬂ-trea and mhﬂ]]ﬂ-m which g‘l‘?ﬂ
magnified 500 diameters. g z 2 1 =
a, Central cavity; b, Its ramifications to this tissue its characteristic
: g ) hardness. This is easily rendered
evident by immersing any bone in dilute nitric or hydrochloric acid ; acids
dissolve the calcareous salts, but do not act upon the organic framework.
So it is that, after some days' maceration, the bone becomes flexible, like
cartilage, and loses part of its weight, although it preserves its volume.
The counterpart of this experiment may be made by submitting it to the action
of fire. It is then rendered quite friable, because its organic skeleton has
been destroyed without the earthy salts it contained being affected.
Periosteum.— This is a very vascular and nervous fibrous membrane that
covers the entire bone, with the exception of the articular surfaces. Iis
thickness and adherence are not the same everywhere. By its inner face it
corresponds to the surface of the bone by its external face, it is confounded
with the insertion of the tendons and ligaments, or with the surrounding
connective tissne, :
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DEVELOPMENT OF BOKES.

Bones, before arviving at the state in which they present themselves in
the adult animal, pass through several successive phases, whose study consti-
tutes what is termed osteogeny.

Tn the embryo, at a very early period, the bones are composed of a
mucous material analogous to that which enters into the compogition of all
the other organs; this matter is constituted by a mass of what are called
embryonic cells. At n later period they are impregnated with gelatine, and
nearly all become harder, white, and elastic, passing into the ca 1laginous
state. Exception must be made, however, to the lateral and anterior parietes
of the cranium and the face, the bones of which are at first fibrous but
never cartilaginous. The cartilaginous bones show a fundamental amorphous
cubstance, in which are disseminated spherical cells containing one or more
nuclei. This condition is transitory; the cartilaginous tissue soon submits
to modifications which result in conferring on the pieeces that it composes
the hardness and structure of perfect osseous tigsue. These modifications
constitute the process of ossification. - There are several portions of the
skeleton which do not undergo this osseous transformation, and which
most frequently remain in the cartilaginous condition during the entire life
of the animal, These permanent cartilages are met with at those points

where the bony skeleton must preserve a certain degree of flexibility,
and on the articular surfaces. During the process of ossification, the
cartilages become vascular, are impregnated with calcareous salts, and
excavated with Haversian canaliculi and medullary cavities. The saline
molecules are deposited in the amorphous gubstance, which grows more
hard and opaque; at the same time the cartilaginous cells become the point of
departure of a new embryonic proliferation, from which results the neoplasts.
Ossification begins at the same time in several parts of the skeleton, and
in each of the hones in particular; though it does not appear over the
whole extent of the latter at once; on the contrary, in certain determinate

. ts of the cartilaginous mass, bony tissue can be perceived developing
itself and extending gradually until it finishes by completely invading it.
These points are called centres of ossification.

MThese centres are primary or complementary ; the latter are in some way
added to the bone, and form, wholly or in part, certain processes. Although
these centres of ossification enlarge from day to day, yet for a somewhat
long period they remain completely independent of one another, and are only
connceted by cartilaginous tissue.

The term epiphyses is given to the osseous centres which are placed at
the extremities of the principal centre. When the skeleton is completely
developed, the various centres of ossification are fused into each other, and
then there are no longer epiphyses ; this fusion always takes place at an almost
determinate epoch. It has been remarked that, of two epiphyses, it is con-

stantly the one near which the nutritious foramen is directed that is first
united to the body of the bone. g
Growth.—Bones grow in width and thickness by the apposition of new
clements. In the long bones, the growth in length takes place by the
ossification of the cartilage uniting the epiphyses to the body of the bone.
Consequently, elongation should cease as soon as the epiphyses are incor-
porated with the diaphysis. With regard to the long bones of the limbs,
Duhamel, Flourens, and particularly DMAM. Ollier and Humphry, have
remarked that, in the thoracie limb, the extremity furthest removed from
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absorption, which nltimately receive bloodvessels, and become the ¢ vascular

eanals; The immediate nutrition of bone is provided for by the production

of minute ¢ plasmatic canals’ from the vascular ones, When these canals

become dilated, so as to offer definite forms, they are termed ¢ lacuns’ or

¢ bone-cells, and to some extent characterise, by their shape and size, the

osseous tissue of the respective vertebrate classes. In the concentric

lamine surrounding the vascular canal, the bone-cells or osteoplasts are
arranged concentrically, between the laminm, with the long axis in the
direction of the eireular line of the plate. Most of the plasmatic tubes con-

tinued from the bone-cells pierce the plates at right angles in their course
to the vascular canal, with which they communicate ; and they form the
essentinl vehicle of the material for future growth. Extension of parts,
however, is not the sole process which takes place in the growth of bone;
to adapt it to its destined offices, changes are wrought in it by the removal
of parts previously formed. In marine creatures, the bones usually remain
golid ; but in the active land quadrupeds, the ghaft of the long bones is
hollow, the first-formed osseous substance being absorbed, as new bone is being
deposited without. The strength and lightness of the limb-bones are thus
inoreased after the well-known principle of the hollow column. The bones
of birds present this quality in the highest degree, particularly those of
powerful flight. In these the medullary cavity of beasts is transformed into a
capacious cavity containing ravified air instead of marrow. In the mam-
malian class, the air-cells of bone are confined to the head, and are filled
from the cavities of the nose or ear, not from the lungs, as in birds. Such
cells are called frontal sinuses, ¢ antrum,’ ¢ sphenoidal,’ and ¢ gthmoidal.’
The frontal sinuses extend backward over the top of the skull in the rumi-
nant and some other quadrupeds, and penetrate the cores of the horns in
oxen, sheep, and certain antelopes. The most remarkable development of
eraniul air-cells is presented by the elephant, the intellectual physiognomy
of this large quadruped being caused, as in the owl, not by the actual
capacity of the brain-case, but by the vast extent of the pneumatic cellular
structure between the outer and inner plates of the skull-wall. All these
varied changes in the osseous tissue, from mere cancelli to large medullary
or pneumatic cavities, are the result of secondary changes by absorption,
and not of the primitive constitution of bones, which were at first solid.”)

CHAPTER II.
PHE BONES OF MAMMALIA IN PARTICULAR.

ArTicLE L.—VERTEBRAL CoLUMN.

Trg vertebral column, or spine, is a solid and flexible stalk sitnated in th
middle and upper part of the trunk, of which it forms the essential portion
It protects the gpinal cord and sustains the thorax, as well as the prinei
organs of the civeulation, respiration, and digestion. Articulated um‘tm‘mrl.
with the head, and terminating in & point at its posterior extremity, &
piece is formed by o somewhat considerable assemblage of short, singl

tuberous bones, to which has been given the name of vertebrae,  These
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portion of the nervous centres—the spinal marrow. This canal, which
traverses the vertebra from one end to the other, transforms it into a
veritable ring in which we recognise, for facility of deseription, two parts—
the ome inferior, the other superior. The first, or body, is very thick, and
forms the base of the vertebra; the second, which is thin, has been de-
signated spinous or spinal, from one of the peculiarities it presents, or annular,
beeause it circumseribes the major portion of the spinal foramen. This
division is not altogether an arbitrary one, for the body and the annular por-
tion constitute, in the fwtus, two distinct pieces, which do not become
united for a long time after birth.

Bovy.—The shape of the body of a vertebra is that of a prism with four
faces, of which two only—the superior and inferior—are free, and can be
studied in the adult; the two lateral faces being united and confounded
with the annular portion. This prism also presents two exltremilies—an
anterior and posterior.

Faces,.—The superior face, limited in extent, forms part of the spinal
foramen, constituting its floor. It exhibits: 1, On the median line, two
roughened, prominent surfaces, representing two triangles, whose summits
are opposed ; 2, On the sides, two depressed smooth surfaces, perforated by
one or more openings that lead to the interior of the bone. The inferior
face is divided into two lateral portions by a median crest.

Fustremities— The anterior has a prominent convex head, more or less
detached. The posterior offers a cavity for the reception of the head of the
next vertebra. 'These two planes, the one convex, the other concave, do not
come into immediate contact; an elastic, flexible fibro-cartilage, firmly
attached to each, being interposed between them.

AxxULAR Pormion. — This is formed by an osseous plate that curves sud-
denly downwards, in the shape of an arch, the two extremities of which
approach each other, inclose the body, and become united to it. It offers
for study: 1, An infernal and an external surface; 2, An anterior and a
posterior border.

Surfaces—The internal surface, concave and smooth, forms, with the
superior face of the body, the spinal foramen. The external, convex and
irregular, presents: 1, A single prominence, raised in the middle of the
superior portion, and named the spinous process ; 2, The transverse processes
are a double pair of eminences, one on each side, and projected transversely
outwards.

Borders.—The anterior border has two articular facets looking upwards:
these are the anterior articular processes, right and left. In each is a notch
which, when placed in opposition to a similar excavation in the preceding
vertebra, forms the infervertebral foramen. The posterior border presents the
same peculiarities, with this difference, that the articular faces of the pos-
terior arlicular proresses are inclined downwards, to correspond with the
anterior facets of the suaceedinghvertabrm

Structure of the vertebre.—The compact substance, which is abundant in
the spinous portion, forms, in the body, an extremely thin layer, inclosing
a voluminous nucleus of spongy tissue. The latter s traversed by numerous
venons canals, which open on the surface of the bone. :

Development.—1It has been already shown that the body and spimous
portion of a vertebra constitute, in young animals, two distinet pieces. I
was primarily formed from two lateral centres, which met on the median line.
Tn the body, the fusion of these centres is so prompt, that it is generally

believed, perhaps justly, that the development of this part of the vertebra
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great development of its transversal diameter, the considerable dimensions
of the spinal foramen, and the thinness of its body. The intra-rachidian
face of the latter is divided into two portions by a fransverse ridge : one
anterior, furnished with lignmentous imprints, exhibits, laterally, two dee

excavations, which lodge the venous sinuses; the other, posterior, ig smoot

and concave from side to side, and forms an articnlar surface into which
ia received the odontoid process of the axis; this surface resembles the

Fig. 11.

ATLAS; INFERIOR SURFACE.

1, Articular processes for condyles of

the occipital bone; 2, ibidem 3 3
Vertehral or antero-internal fora-
men: 4, Posterior, or cervical fora-
men; 5, Transverse process; 6,
Tuberele representing the inferior

spinons process; T, Superior arch, the upper face of the body, and correspond

forming the roof of the spinal fora-
men.
Fig, 12.

A CERVIQAL VELTEBRA.
1, Superior gpinous Process; 2, An- Laﬂﬂ:f._, an inflected vemous ]‘ whose

terior articular processes; 9, I'os

terior articular processes; 3, An- £
£ body; 6,7, constant, Crosses the laminme of the atlas,

Tl'i'l.l'lE-\'lJ'l:'SE 131'0El".'55|15, Withrqt]'l.ﬂil' ﬂ'nﬂ' DIJ'EEE, O one Eidel i.]ltﬂ t_]]ﬁ Epinal
tubercles or "“""“.“’“‘“‘?}' E:}hs* 8 canal, and on the other, beneath the trans
Inferior crest, or spine; b LORCIE gopgq process. The atlas contains much

terior convex face o

posterior fiuce.

from six centres of pesificatio

becomes a solid piece, and two for the \
centres, each of which forms one of the two posterior

andnlated facets, and the lip of the corresponding transverse process. X
d the axis (or dentata). Tt is the longest of all the:

complementary

Second.—This 18 name

cervieal vertebre ; those which suceeed it gradually

augment in thickness. The

THE BONES.

cotyloid cavity. The inferior spine of the
body appears as a large tubercle. The head
is absent, and is replaced by two concave
facets. The anterior articular processes have
their gliding surfaces looking downwards ;
they are joined to the two preceding facets
to constitute two large diarthrodial cavities,
which correspond to the occipital condyles.
There is no spinous process, but a rough-
ened surface instead. The transverse pro-
cesses are large, flattened above and below,
incline forwards and downwards, and are
provided with a thick rugged lip. Tos-
teriorly, quite at their base, and on each side
of the spinal foramen, they ghow two large
vertical facets which represent the posterior
articular processes ; these facets are uneven,
are confounded with the articular cavity of

to the two analogous facets of the axis.
Fach transverse process is ierced at its
base by two foramina, which traverse it
from below upwards. The posterior repre-
sents the vertebral foramen of the other ver-
tebre ; while the anterior ie continued to the -
external surface of the process by a wide,
deep, but very short channel, running from
without to within, and joins & thir fora- |
men, which enters the spinal canal. These
last two openings, with the demi-canal
which unites them, replace the gnterior
notch ; the posterior is altogether absent.

position varies, and whose presence is nots

compact tissue, and is generally develope
n: two for the body, which at an early period:
annular part; the other two ares

diminish in length and
body of the axis has not any head anteriorly,
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second vertebrm incline slightly backward; in the third they are more up-
right ; and in the suceeeding ones are directed a littlo forward. In the last
iy 3 - two they are remarkable for their
Fig. 15. thickness ; in the fifth an oval-shaped
articular facet is observed on their
posterior border ; in the sixth, two
ave present—one in front, correspond-
ing to the preceding, and one heli:}.nd.
slightly concave, meeting a similar
facet on the sacrum. The fourth and
fifth vertebree very often correspond,
at their transverse processes, by
means of analogous facets.'

In the Ass, and sometimes in the
Mule, only five Inmbar vertebree are
found. According to M, Sanson, this
is the natural number in the Arab
Horse.®

4, Sacrum.

The sacrum results, as already
stated, from the consolidation of
five vertebrse, This single bone
articulates, in front, with the last

UPPER SURFACE OF LUMBAR VERTEBRE. Jumbar vertebra; behind, with the
I,Smnnﬂ. of spinous p::m;ssl;mﬂt. 2, ﬁ.:t:;'iur first cmcyganl bone, and on the
articular processes; 3, 3, Posterior artieu- . . . .
lar processes; 4, 4, Transverse processes. f;&&:nﬂg:ﬂ::}f E:;“:ﬂ;ﬁ“ﬂ:ﬁ:ﬁ' Rt]l.:l;
Fig. 16. below, and from before to behind
describes a slight curve up-
wards. It offers for study a
superior and an inferior face,
two borders, a base, a summil,
and a central canal, the exten-
sion of the spinal canal.

Faces.—The superior face
presents, on its middle, the spi-
nous processes of the sacral
vertebree, which together con-
stitute what is called the sacral
or supersacral spine. These

i e e iyl LionomDe ot T, (G theiciy
- arei 23 & ' |
l,qugs;.; 4, Spinal foramen; 5, Antorior articular }"'"'m ]fnlr’ and remain isolated -
processes; 6, 6, Transverse, or costiform pro- 10T the Iﬁmmdﬂf' ] of their ex- b
cesses ; 7, Posterior articular process. tent ; they all incline backwards

' We possess the skeleton of a horse which has seven lumbar vertebrae, with the
normal complement in the other regions. The seventh is no doubt the first sacral, as it
has all its characters. The fifth sacral vertebra is evidently derived from the coccygeal
wg?n:ﬂﬁa statement is scarcely correct. M. Sanson has established the fact that thers
ia in renlity no Arab horse; and asserts that the specifie type with five lumbar vertebrae,
is very probably of African origin, and that these vertebra, independently of their number,
offer individual characteristics different from those observed in the vertebrae of the type

which has six.)
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28 THE BONES.

entively disappears. The insertion eminences also become less salient,
and the coccygeal vertebrie ave soon reduced to small bony eylinders,
narrow in the middle and wider at both extremities, with a convex arficular
surface at each end (except the last, which has only one articular surface).
These small cylinders, the last traces of the vertebral bodies, are eac
developed from three centres of ossification ; they are very spongy and
light. The first coceygeal vertebra is frequently consolidated with the
sacrum in aged animals,

THE SFINE IN GENERAL.

The vertebral column has now to be considered in its entirety, and
examined successively in its superior face, its inferior face, its lateval faces,
and its spinal canal. Afterwards its direction and mobility will be
noticed.

Superior face—This presents, on its median line, the series of spinous
processes. DBut little salient in the cervical region, these eminences are
much developed in the dorsal and lumbar, where they constitute a long
crest, the dorso-lumbar spine, as well as in the sacrum, where they form
the sacral spine. They soon disappear in the coceygeal vertebre.
Qutwards, and on cach side of these processes, is seen a succession of
tubercles of insertion, represented in the cervical and lumbar vertebra
by artieular processes, and in the dorsal vertebrié by the superior or rugose
portion of the transverse processes. These tubercles are disposed in line,
aud separated from the spinous processes by a channel designated the
vertebral groove, which is more or less deep and wide. It is on these, and
on the spinous processes, that the extensor muscular fasciculi of the spine
receive the greater portion of their fixed or moveable insertions.

Inferior surface—Wide at the meck, this face becomes narrow in the
dorsal region, to be again widened at the lumbo-sacral region, and once
more contracted at the coceyx. Crests more or less developed, which divide
the vertebral bodies into two lateral portions, right and left, are remarked.

Lateral surfuces.—These offer for study the thirty-six intervertebral
foramina, through which the spinal nerves pass. ~They exhibit besides,
on the necl, the transverse processes; in the back, the external facets
of these processes, and the intervertebral facets, all destined to sustain
the heads of the ribs; on the loins, the transverse or costiform processcs.
It may be remarked that the ribs and the transverse processes of the neck
and loins furnish points of insertion to the powerful muscles which produce
the lateral movements of the spine. In the sacrum, the lateral faces are
formed for the articulation of the spine with the ossa innominata.

snal canal.—This canal communicates, in front, with the cranial cavity.
Very wide in the atlas, for the reception of the odontoid process and to permit
the rotatory movements of the head without injury to the spinal cord, this
canal suddenly diminishes in the axis. It again dilates at the termination
of the cervical region and the commencement of the dorsal ; there the spinal
cord presents a greater volume, and the movements of the gpine are very
oxtensive. 'Towards the middle of the back, the spinal canal offers its
smallest diameter ; it widens from this part to the lumbo-sacral articula-
tion; after which it contracts rapidly, and disappears altogether near the
fourth or fifth coceygeal vertebra, The lumbo-sacral dilatation coincides
with the enlargement of the cord in this region, and with the enormous
quantity of nerves lying beside it.
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and have no vertebral foramina; the posterior facels for articnlation with the axis are

nearly flat g.ml join each other. The axis has a semieylindrical, not a conical, odontoid

process, which is so concaye on its upper surfuce that it looks like a groove, Its spinous
i& not so thick as in the Horse, and is not bifid posteriorly.

In the five succeeding vertehra, & rugged continuons laming unites the anterior articolar
processea to the posterior. The spinous process inclines forward and is flattened trans-
versely at its summit, which is sometimes bifid ; it augments progressively in height
from the third to the fifth vertebra.

In the sixth, the transverse processes have only two prolongations—a superior and
inferior; the latter, large and flattened on both gides, is bent abruptly downwards. The
spinous process has already attained the height of 14 to 2 inches in this vertebra, and

is flattened laterally.
The seventh well deserves the name of prominens: its spinous process being no less

than from 4 to 4} inches.
2. Dorsal pertebre.—In the Oz these bones are longer and thicker than in the Horse.
Their spinous processes are larger and incling more backward ; their transverse processes

are very voluminous, and are provided with a convex facet from above to below; while

their posterior noteles are nearly always converted into foramina.

Considered individually, they are more dlender in the middle than at the extremities.
Their spinous diminish in width, especially at their summits, from the first to
the eleventh vertebra, and widen again in the two last ; they progressively increase in
slope to the tenth, after which they become more and more 1 ight; the first four are
the longest, and are nearly the same in height ; the others ually decrease. '

In the first four or five vertebre, the articular facet of the trunsverse processes, while
retaining its vertical convexity, is concave in an antero-pusterior direction. This facet is
alwuys ubsent in the last vertebra, and sometimes even in the preceding one. The two
bones terminating the dorsal region show, in addition, the articular processes disposed
like those of the lumbar vertebrme.

The dorsal vertebrae of the Sheep and Goat are relatively less stmt:;ithnn those of the
Ox ; their spinous processes are not so wide, and their posterior notches are nEver con-

verted into foramina.
g Lumbar verlebras—The lumbar vertebrms of the )z are longer and thicker than in

fhe Horse. The transverse processcs arealso generally more dev , are concaye on the
anterior border, convex oOn the posterior, and in ine slightly downward, with the
exception of the two first, which remain nearly horizontal. They increase in length
the first to the fourth vertebra; in the Iatter and the fifth, they are nearly of the same
dimensions: in the last they suddenly become shorter. Their width gradually decreases
from before to behind, In the fifth and sixth vertebra, these processca have no articnlar
faccts between them and the sacrum, these being only met with in solipeds. The artic-
ular processes mﬁ prominent, and further removed from the median line a8 they belong
ior vertebre.

In the Goat the transyerse processes aré moro inclined downwards. .

In the Sheep, on the contrary, the processes rise up towards their extremities.

4. Saerum—The eacrum of the Ox ia more voluminous and cnrved than that of the
Horse. The spinous processes arc entirely consolidated, and are uun;munta] by a thick
rugged lip; they are lengthened at their and on each side by a ridge that represents
the rudiments of the articular processes. The lateral borders are sharp and bent down-
wards, The surfaces that serve to unite the sacrum to the ossa innominata have a somes
what vertical direction. There are no lateral facets on the base of the bone for the umion
of the sacrum with the transverse pProcosscs of the last lumbar vertebra. In the Sheep
and Goat, the sacrum is shorter; sometimes the consolidativn of the spinons processes

late, or never oCCurs. : .
3. eal vertebrm.—In proportion, the coceygeal vertebrse of ruminants are
stronger and more tuberons than of the Horse. The auterior articular processes

exist in & rudimentary condition. ¥ i
B, VERTEBRLE OF THE Pig—1. Cervical vertebra.—Of all the domesticated animals
this has the shortest, the widest, the most tuberous, and consequently the strongest cervi
cal vertebrs, The body of these Dbones is deprived of ita erest on the inferior face; 168
head, but little detached, is s.cmu:::ﬁ round, and looks as if driven back on itself; coms
sequently, its posterior cavity is not deep.
Eq'l‘he i‘:ﬂn‘uml laminm m?:: very nnnl']uw, and scarcely extend from one part of the
vertebra to the other in the superior portion; so that the spinal canal appears at thi
point to be incomplete. ekl
In the atlas, the transverse processes ars yet less inelined
vertebral foramen is not constant and when it exists, opens

{han in ruminants;
on one side, under
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lateral borders, two posierior lateral borders, an anterior and posterior salient
angle, and two lateral ve-entering angles.

Fuces,—The external face 18 divided into three portions by the double
flexure of the bone: one louks forward, another mpward, and the third
backward. It exhibits:—1. On the median line, and from before to belind :
a. an antero-posterior ridge which constitutes the origin of the parietal
ridges, to be mentioned hereafter; b, a transverse, voluminous, and very
prominent eminence, marked posteriorly by deep imprints, with & meding
projection named the cervical tuberosity ; this is the exfernal occipital pro-
tuberance which, in the Horse, corresponds at the same fime to the superio
curved lines of the oceipital bone of Man. This protuberance forms the
culminating point of the head, and divides the anterior and superior parts of
the external face of the bone; ¢, the occipital foramen ( foramen Mg ), &
lavge orifice that passes through the bone at the posterior flexure, and esta-
blishes a communication between the cranial cavity and spinal canal ; d, the
external surface of the basilar process, & DAITOW and thick prolongation formed
by the bone as it passes to meet the sphenoid : this surface is convex laterally. &
9 On the sides: a, A sharp crest which prolongs, laterally, the sUpErior
curved lines, and descends on the middle of the lateral anterior border to be
continued with the superior root of the zygomatic process and the mastoid

crest of the temporal bone; b, Linear imprints, parallel to the latter, and

prolonged on the base of the styloid process: they ave destined for th
insertion of the small oblique uscle of the head, and represent the inferior

curved lines of the oceipital bone of Man ; ¢, Within these imprints is a slightly=

roughened cavity for the insertion of the posterior recti muscles ; d, The two
perior, the other

condyles, articular eminences with a donble convexity, one su
inferior : these eminences are situated on ecach side of the occipital foramen
(foramen magnuin), and correspond to the anterior cavities of the atlas;
e, More outwards are the two styloid processes, or jugular eminences, long
projections flattened on each side, terminated in blunt points, directed back
wards, and separated from the condyles by o deep space, the stylo-condyloid
notch; f, Under the condyles is the condyloid fossa, a smooth depression,
pierced at the bottom by the condyloid foramen, which penetrates the cranium.
The internal face of the opceipital bone is concave, and shows: behind,
the foramen magnum ; above, an uneven surface, which forms the roof of the
face of the basilar process, slightly

corebral cavity ; below, the Superior .
the sides, the internal erifice of the condyloid

hollowed into a groove; on
foramen.
Circumference.—The anterior lateral borders are thick, and are united by

guture with the parietal bone, and with the tuberous portion of the tempe al
bone by the harmonia® suture. The posterior lateral borders are sharp, and
constitute the sides of the basilar process; each coneurs in the formation ok =
the acm}:ir‘ﬂ-ajﬂ:mﬂ-tsmpﬂrﬂl hiatus, also termed the lacerated foramen, & V8 sk
‘irregular opening, extending from above downwards, penetrating the
eranium, and divided by a ligament, in the fresh state, into two portions,
one inferior, the anterior lacerated foramen, the other guperior,’ the poste ior |
lacerated foramen. The anterior angle, which i8 dentated, is dovetailed into-
the parietal bone. The posterior angle is very thick, and forms the summib
of the bagilar process; it 1s united by suture with the body of -,:31;
sphenoid. The lateral re-entering angles, or jugular notches, correspond to the

\ (The harmonia suture (Gpeir, t0 adapt) is the simple apposition of contiguous bordersy |
which are roughened to facilitate retention.)

2 (The anterior and postericr laesrated foramen of Man.) :
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which is added o single centre to form the parietal eminence.! - In carly
life the parietal ridges are absent.

8. Frontal Bone.

4

The frontal is o flat quadrilateral bone, whose gides are bent in the
. middle at an acute angle, and are earvied back, and a little inwards, to meet
: the wings of the sphenoid bone. Tt assists in forming the cranial roof and
part of the face. It is bordered : above, by the parietal bone; below, by the
nasal and lachrymal bones; and on each side, by the temporal bones. It

offors for study an external and an infernal face, and four borders.
Fces.—The external face is divided, by the double flexure of the bone,
into three regions: a middle and two lateral. The first, nearly plane, 18
lozenge-shaped, is covered by the skin, and constitutes the base of the fore-
" head, It gives rise on each side, at the point where it is inflected, to a long
i3 process, flattened above and below, which curves backward, forming the orbital
i areh. The superior or external face of this process is convex and slightly
roughened ; the internal face is smooth and coneave, and forms part of the
orbital fossa. Its posterior border, thick and coneave, is continued, in-
wardly, with the corresponding parietal ridge, and outwardly with the
superior. border of the Ey‘%umutic process. It limits, in frout, the temporal
fossa. The anterior border, also concave, but thin, concurs in the forma-
tion of the orbital margin; the gummit, thickened and denticulated, rests
upon, and is united to, the zygomatie process of the temporal bone ; the base
is wide, and is traversed by an opening termed the supraorbital, or super-
eiliary foramen. 'The two {ateral regions of the external face of the frontal
. bone arve slightly excavated, and assist, for the greater portion of their
i extent, to form the orbits. They often show, near the base of the orbital
i arch, a small depression corresponding to the flexure described by the
great obligue muscle of the eye in passing throngh its pulley.
The internal face of the frontal bone is concave, and divided into two
unequal parts by & transverse ridge, corresponding to the anterior border of
the cribriform plate of the cthmoid bone. The superior, the most extensive,
is covered with digital impressions, and belongs to the eranial cavity., If
exhibits: 1, On the median line, a slight furrow, or & crest which is con-
tinuous, above, with the median ridge of the parietal bone, and below, with
the erista-galli process ; 2, On the sides, and in the re-entering angle form
by the flexure of the bone, there is 8 narrow glit, or mortice, which reccives
ing of the sphenoid bone. The inferior part is united, on the median

the w1
line, to the perpendicular plate of the othmoid, It assists in forming the

bottom of the nasal cavities, and presents laterally two large openings
which lead to the frontal sinuses—vast anfractuous spaces excavi

between the two plates of the bone.
Borders—The superior border 18 denticulated, and cut obliquely, in its

middle portion, at the expense of the internal plate, and on the Interal parts
ut the expense of the extornal table; it 4s in contact with the parietal and
ne by those anatomists who consider

! This centre is deseribed as the interparictal bo 8
the two lateral centres as two distinet parictals, (Teyh isone of the veterinary anntomisis
who deseribe this nucleus as o separate bane, designating it the falrifurm or interparietal
bome. He nlso desoribes the parietal us a pair or double bone : whercas the majority o
French annatomists include the interparictal bone as the medign protuberance of the
arietal, which they look uponas & gingle or impair bone. Percivall names it a pair bome,
ut follows the example of the French hippotomists with regard to the interparietal.)

—
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tuberosities placed on each side of the perpendicular lamina, and offering

for study a middle portion, n base, and o summit., Tach of these is formed by

an assemblage of numerous, extremely thin, osseous plates, curved into

gmall and very fragile convolutions. These, clongated from above to below,

become longer as they are more anterior ; they are attached by their superior

extremities to the transverse plate which separates the cranium from the

nasal cavities, and by one of their borders to o thin leaf of bone which

envelops the lateral masses out-

Fig. 19. wardly. They have received the

name of the ethmoidal volutes (or
cells).

iddle portion.—This ghould

be studied externally and inter-
nally.

The external surface of each
ethmoidal mass is divided into two
sections: an internal, making
part of the nasal cavities; the
other, external, concurs in form-
ing the walls of the frontal and
maxillary sinuses. The first, the
least extemsive, is almost plane;
parallel to the perpendicular la-
mina, it is isolated from it by the
narrow space which forms the
bottom of the nasal cavities; it
presents several openings which
separate the most superficial cells,
and join the internal canals to be
hereafter noticed. The second,

A, Occipital bene.—1, Condyle; 2, Con-
dyloid foramen; 3, Styleid process;
4, Summit of basilar process.—n, Parie-
tal bone.—8, Parietal protuberance;
9, Channel which concurs to form the
parieto-temporal  canal. —@, Frontal
bone.— 10, Transverse crests separating
the cranial from the facial portion of
the bone; 11, Frontal sinuses; 12,
Notch on the lateral border occupied
by the wing of the sphenoid bone; 13,
Notch for the formation of the orbital
foramen; 14, Summit of the orbital
process; 15, Supraorbital foramen.—
b, Perpendicular lamina of the ethmoid
bone.—E, E, Lateral masses of the eth-
moid bone.—16, The great ethmoid cell.
—¥, Squamous pertion of the temporal
bone.—17, Supercondyloid process;
18, Channel for the formation of the
parieto-temporal canal.—a, Tuberous
portion of the temporal bone.—3, Mas-
toid process; 6, Internal auditory
hintus; 7, Opening for the eustachian

ANTERIOR DONES OF THE HEAD OF A FEIUS  tube into the tympanum.—H, Lach-
(HonsE) AT DIRTH ; DISARTICULATED, AND rymal bone.—i1, Nasal bone—J, Sti=
VIEWED FROM BEHINI, perior turbinated bone.
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orbital hiatus: b, the subsphenoidal, or pterygoid process, a long eminence,
Huttened on both sides. inclining downwards, articulating with the palate
1§ and pterygoid bones, and traversed at its base by the vidian canal; ¢, a
little behind and above this eminence, the superior orifice of the sub-
sphenoidal foramen, a large canal which bifareates inferiorly ; d, more in
N front, the orbital hatus, ﬁ.iinﬂ of vestibule into which open in common the
_ principal branch of the subsphenoidal canal, the three supersphenoidal
b canals, the vidian and optic canals, and the orbital opening: this hiatus is
' surmounted by a thin and sharp bony plate, above which opens the smallest
i branch of the subsphenoidal foramen; e, altogether without the hiatus is
. remarked a smooth surface belonging to the wing of the gphenoid, and
which conenrs to form the orbital eavity.

I The internal face is concave from side to side. It shows: 1, On the
1 ‘ median line, and from before to behind, a small projection united to the

erista-galli ; the optic fossa, elongated transversely in the form of a shuttle,
and presenting at the bottom, and on each gide, the superior orifice of the
2 optic foramen, a cylindrical canal directed obliquely downwards, forwards,
A and outwards, to reach the orbital hiatus; the supersphenoidal or pituitary
: fossa, also named the gella turcica, a glight depression, limited behind by a
i scarcely noticeable tramsverse projection separating it from the superior
channel of the basilar process; 2, On the sides, and in front, the internal
surface of the wings, depressed by very superficial digital impressions ;
more behind and outwards, a fossa, elongated from before to behind, which
lodges the mastoid lobule of the brain; between this fossa and the sclla
turcica, two vertical fissures : an internal, named the cavernous sinus, and an
external, wider and deeper, for the passage of a large nervous branch.
These two fissures open below, near the junction of the three super-
sphenoidal canals. Two of these, which are very wide, ave placed cne before
the other, and separated only by a slight partition. The superior of these
constitutes the great sphenoidal fissure ; the other, the lower, is the foramen
rotundum, and opens into the orbital hiatus. The third, very small, is situated
outside the great anterior canal, opens above the optic foramen, within the
beny mass surmounting the hiatus, and sometimes on the free margin of
this lamina. '
Borders—The superior is a little concave, and shows, in its middle, the
superior extremity of the body, mammillated and articulated with the
aummit of the basilar process; on each side, two notches which circumseribo
below the oceipito-spheno-temporal hiatus (foramina lacera basis cranii).
The internal noteh is the narrowest, and from its affording a passage for the
internal earotid artery, is called the carofid notch ; it is continued on the
external face of the bone by a smooth excavation to which Rigot has given
the name of carofid fossa. The external is also prolonged on the exterior
surface of the sphenoid by a short and wide fissure; it lodges the inferior
maxillary nerve. Outside this is another very narrow notch, intended for
the passage of the middle meningeal artery. The fibro-cartilaginous sub-
stance that partly fills the oceipito-spheno-temporal hintus, transforms these
notehes into foramina, the first of which is named the carotid canal, the
socond, the foramen ovale. and the third, the foramen spinosim. The inferior
horder, also concave, is likewise divided into three portions, a middle and
two lateral. The first is thick, and formed by the inferior extremity of the
body ; it is excavated by two large cavities belonging to the ip}hanﬂldul sinus.
Pheso cavities are separated from one another by a vertical 08seOtS plate,
often perforated, which, at an carly period, is fused with the perpendicular
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_ Faces,—The euternal face is convex, and marked by some muscular
imprints, vascular fissures, and openings which penetrate the parieto-
temporal canal. It forms part of the temporal fossa, and gives origin near
its middle to the zygomatic process, a long eminence which at first runs
ontwards, and soon curves forwards and downwards to terminate in a
thin summit. The base of this eminence forms, in front, a concave surface
belonging to the temporal fossa ; behind, it offers the articular surface which -
corresponds with the maxillary bone. The latter is composed of : 1, A condyle
transversely elongated, convex above and below, and slightly concave from
side to sidge; 2, A glenoid cavity, limited below by the condyle, above by a
mammiform eminence, the supercendyloid,' against which rests the maxillary
condyle when this bone is drawn backwards ; it is immediately above this
eminence that the inferior orifice of the parieto-temporal canal opens. The
external face of the zygomatic process 1s smooth and convex; the infernal,
concave, is also smooth, and bordered cutwards by the temporal fossa. Its
anterior border is sharp and convex ; the posterior, very short, is thick and
roughened, Its summit is flattened from before to behind, and marked by
notches on its two faces; it somewhat resembles a wedge, fixed as it is
between the orbital process of the frontal bone and the zygoma; it comes
in contact with the maxillary bone, and by a small portion of its anterior
face, which is deprived of notches, it concurs in circumseribing the orbital
cavity. In the domesticated animals, as in Man, the zygomatic process
appears to arise from the surfuce of the bone by two roots: one, the inferior
or fransverse, is represented by the condyle ; the other, the superior, forms a
sharp crest which is continuous with the anterior border of the process, and
above, joins the lateral crest of the oceipital protuberance,

The enternal or cerebral face of the squamous portion is divided into two
parts by an almost vertical channel which terminates above the super-
condyloid eminence, and which, meeting a similar furrow on the parietal
bone, forms the parieto-temporal canal. The superior portion is but of
small extent, and of a triangular form ; it articulates by a simple harmonia
suture with the external face of the petrous portion. The inferior part, the
widest, presents in its middle some cerebral impressions, For the re-
mainder of its extent or circumference, it is cut into a wide, dentated, and
lamellar bevel, which brings it in contact with the surrounding bones.

Cireumference—This may be divided into two borders: one, anterior, is
convex and united with the parietal and frontal bones ; the other, posterior,
articulates with the sphenoid in its inferior moiety, and is provided, above
the level of the supra-condyloid eminence, with a deep noteh which receives
the external auditory canal. Superiorly, the two borders unite at the summit
in o thin point which rests on the oceipital bone.

Sirueture.—The squamous portion of the temporal bone is formed of
two very thin compact plates which have but little spongy tissue between
them; the latter, however, is very abundant in the body of the zygomatic

rOCEss.
y Development.—Tt is developed from a single nuelens of ossification.

Tupsnous PorrioN.—This is one of the most interesting pavts of the
glkeleton for study, in consequence of its containing two systems of cavities
which inclose the essentinl organs of heaving. One of these systems 18
named the cavity of the tympanum or middle ear ; the other forms the imfernal
ear. These cavitics will be studied when we come to speak of the auditory

! InMan this is ropresented by the inferior or vertical ramus of the upper root of the
zygomatic process.
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Development.—The tuberous portion of the temporal bone is developed
from two principal centres of ossification which are congolidated at birth, and
which are often described as two distinet portions: the one as the petrous or
stony portion, the other as the mastoid portion.

The faces, borders, summit and inner side of the base of the bone are
formed by the petrous part, which contains the cavitics of the internal ear
and furnishes the inner wall of the middle ear.

The mastoid portion constitntes nlmost entirely the base of the temporal

yramid ; to it belongs the external anditory canal, the mastoid process, the
sheath of the hyoid prolongation, and the styloid process; it forms the
external wall and eircumference of the case of the tympanum.

Tor the tuberous portion of the temporal bone there are also two small
complementary nuclei: one for the vaginal process, whose base is united
to the petrons portion, and another forming the ring of the tympanum. '

Structure—The petrous portion is the hardest mass of bome in the
skeleton, and scareely contains any spongy tissue, except at the centre of the
mastoid process; in the mastoid portion it may be said not to exist.

In the other domesticated animals, the tuberons portion of the temporal
bone is always consolidated with the squamous, and the summit of the
zygomatic process only articulates with the malar bone.

BONES OF THE FACE.

The face is much more extensive than the craninm in the majority of the
domesticated animals, and is composed of fwo jaws, & bony apparatus that serves
as a support to the passive organs of mastication—the teeth. The superior
or anterior jaw, traversed in its entire length by the nasal cavities, is formed by
nineteen wide bones, only one of which, the womer,is a single bone; the
pairs are: the superior and intermaxillaries (or premaxillaries), the palale,
pterygoid, zygomatic, lachrymal, nasal, and superior and inferior turbinated bones,
Of these only four, the maxillaries, are intended for the implantation of
the teoth; the others form the union between the cranium and the superior
maxilla, or concur in the formation of the nasal cavities. The lower jaw has
for its base a single bone, the inferior mazxilla or maxillary bone.

1. Great Supermagilla, or Superior Mazxillary Bone.

This bone, the most extensive in the upper jaw, is situated on the
side of the face,and is bordered above by the frontal, palate, zygomatic, and
lachrymal bones; below, by the premaxillary bones ; in front, by the nasal
bone ; behind and within, by that of the opposite side. It is elongated
vertieally, is irregularly triangular, and exhibits two faces, fiwo borders, and
fwo extremities,

Faces.—The external face, which is more convex in the young than the
old animal, presents: 1, On the level of the fourth and fifth molar teeth, a
vertically elongated ridge which is continued above with the inferior border
of the zygomatic bone; this is the supermaxiliary spine ; 2, The inferior
orifice of the supermaaillo-dental canal, or infra-orbital foramen.

The infernal face concurs in forming the external parietes of the
nasal cavities. We observe, above and in front, a deep, wide, and diverticu-
luted excavation, forming part of the maxillary sinus; above and behind, a
gurface roughened by fine lamelle and deritations to correspond with the
palate bone, and traversed from above to below by a fissure which forms,
in uniting with a similar fissure in the latter bone, the palatine canal, For
the remainder of its extent it is unequally smooth, covered by the membrane
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opens into the incisive foramen. These three faces are separated by as
many borders : tiwo internal, limiting before and behind the corresponding
{ face : and an external, separating the labial from the buceal face. The latter
E only merits notice ; it is very thick, and is divided into two parts: an
inferior, which deseribes a curved line with the concavity upwards, and
is hollowed by three alveoli to receive the incisor teeth; another, the
superior, is straight, vertical, and somewhat sharp, and forms a part of
the dental interspace. It is limited above, near the base of the external
process, by a cavity for the formation of the alveolus of the tusk.
: Processes.—These are distinguished as ea-

L. Fig. 21. ternal and infernal.  The fivst, the longest and
! strongest, is flattened on both sides; its ex-
ternal face is smooth and continued with that
of the thick portion of the bone; its internal
face is covered by the mucous membrane of
the nose ; the anterior border is smooth and
rounded ; the posterior, denticulated fo re-
spond to the supermaxillary bone, is in con-
tact with the external border of the base; its
gummit is thin, and is insinnated between the
latter and the nasal bone. The dnternal pro-
cess, the smallest, is flattened from before to
behind, and forms a very thin tongue of bone,
separated from the other portions by a nar-
row and very deep notch named the incisive
opening or cleft. Its inferior face constitutes a
small portion of the floor of the nasal fosse;
the posterior, continuous with the same face
of the principal mass of the bone, forms part
of the palatine roof; its external border cir-
cnmsecribes, inwardly, the incisive opening ;
the internal is united by dentated suture with
the opposite bone.

Structure and development.—It is a spongy
bone, developed from a single nucleus.

3. Palate Bones.

The palate bones are situated between the
supermaxillaries, at the margin of the guttural
opening of the nasal cavities, and are articn-
POSTERIOR ASPECT OF HORSE'S lated with the sphenoid, ethmoid, vomer,

SKULLL frontal, and pterygoid bones. Elongated from
above to below, flattened laterally, and eurved

1, Occipital protuberance; 2,
Foramen magonum; 3, 3, )
cipital condyles; 4, 4, Styloid processes; 5, 5, Petrous bone; 6, Basilar process; 7,
Pterygoid fissure of the sphenoid bone; 8, Foramen lacerum 3 9, 9, Supra-condyloid, or
anterior mastoid process; 10, 10, Articular eminence, or temporal condyle; 11, Body of
sphenoid bonej; 12, Pterygoid process; 13, Ethmoid bone ; 14, Temporal bone and sphe-
noidal suture; 15, Lachrymal bonej; 16, Vomer; 17, Malar bone; 18, Maxillary tube-
rosity ; 19, Posterior, or guttural opening of the nose; 20, Palate bonej 21, Palatine
styloid process; 22, Palato-maxillary foramen; 23, Palatine process of superior maxil-
lary bone with suture; 24, Ditto of premaxillary bone; 25, Premaxillary bone ; 26,
Upper incisor tecth; 27, Point of junction of the premaxillary with the superior maxil-
lary bone; 28, Upper molar teath—yonng mouth.
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otic . foss Portion, of .the the second separatos the two turbinated
erista-galli , process; 8, Cribriform 1,,neg, and presonts, near its superiol
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plate of the ethmoid ““f];lf’hn:::._ extremity, the opening communicating
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1; 16, Channel of the vomer; 17, Internal process, oF point of the premas

dental cann
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THE BONES.

othinoidal, is formed by a very thin plate
of compact tissue, fragile and like papyrus,
fixed by it anterior border to the internal
erest of the nasal bone, and rolled on
itself, from before to behind, in the same
manner as the cells of the ethmoid bone.
Above, it is confounded with the last-
pamed bone, of which it is only, properly
speaking, the most anterior volute. At its
inforior extremity, it is prolonged by &
fibro-cartilaginous framework to the ex-
ternal orifice of the nose. -

Tis internal cavity is partitioned by a

transverse plate into two portions: the
superior compartment forms part of the
frontal sinus; the inferior is subdivided by
other small lamellw into a variable number
of cells which communicate with the nasal
cavity. This bone, developed from a
single nucleus, 1s ossified at the same time,
and in the same manner, as the ethmoidal
colls. Before birth, it is already intimately
consolidated with the nasal bone.

The posterior, inferior, or maxillary
turbinated. bone resembles the first, exceph
in some particulars. Thus, its bony or
proper portion is mot go long or volu-
minous, while its cartilaginous part is, or
the contrary, more developed. It is a
tached, by its posterior border, to the ver-
tical and sinuous erest of the supers
maxillary bone, and is rolled from behind
to before, or in an inverse direction to the
other.. It has mo connection with the

e

ImH THE O oceed in a definite manner o the max
illary bone until the horse 18 about a year

ﬂ -
AV eTnOonS = irleﬂ'ﬂ‘I‘. The first passes along the

."11, Inte- botween the sinuses and the nasal cavis

14/, Superior compartment of the maxs

Inferior maxillary sinus;
sinus: 15, Section of the supermaxillos






The posterior border is also divided into straight and enrved portions.  The
latter is convex, thick, rugged, and margine
lip; the first is regularly rectilinear, 80 that
time on a
but becomes sharp with age;
— separates it from the curved part.
the angle of the jaw.

and a long non-
elongated transverse
the medium of a fibro-cartilaginons dise,
matic process. The coronoid process is si

which it is separated by

it is flattened on both sides, and curved backwards and slightly inwards.
Fig. 24.

THE BONES.

The second, thinner, concave, and rmgeed, serves for mugenlar insertion,
d on each side by an uneven
all its points rest at the same
horizontal plane; it is thick and rounded in the young animal,
an oblique and transverse fissure—the mazillary
The union of these two portions forms

Eutremities.—The superior extremify has two eminences: @ condyle,
articular process named the coronoid process. The condyle is
Iy, and convex in its two diameters; it responds, through

to the articnlar surface of the zygo-
tuated in front of the eondyle, from

a division called the sigmoid or corono-condyloid notch 5

ISFERIOR MAXILLA.

1, Mental foramen ; 1’, Superior orifice of the maxillo-dental canal; 2, Surface of
implantation for the masseter muscle; 3, Myloid ridge ; 4, Coronoid process;

5, Condyle.

From the union of the branches of the maxillary bone at their inferior
extremity results a single piece, flattened before and behind, and widened
Jike o spatuln, which has been designated the body of the bone. This merits

a special description.
Its form allows us to divide it into an anierior or luccal face, & posterior
or labial face, and a circumference. The anierior face is smooth and concave,
is lined by the buceal mucous membrane, and supports the free extremity
of the tongue. The posterior face is convex, more extensive than the
receding, and continuous with the external face of the branches ; it presents:
traces of its being

1, On the median line, & slight crest or gmall groove,
9, On the ades and above, the menf

eriginally separated into two pieces; 2, % !
foramen, the inferior orifice of the maxillo-dental canal. On a level with
this foramen, the bone very markedly contracts to form the meck. The
deseribes a parabolic curve, the concavity being nppermost,
st extremities, the anterior border of cach branch. It 18
the six alveoli for the lodgment of the

cirenmfrrence
and joins, by
excavated in its middle park by
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3, The styloid bone, or great hyoideal branch, is long, thin, flattened
on both sides, and directed obliquely from above to below, and before to
behind ; it presents two faces, two borders, and two extremities. The faces
__an oxternat and internal—ave marked by some few imprints. The
anterior border is sharp and slightly comcave in its upper third. The
posterior border is thicker, and is divided into two portions : a superior or
horizontal, which is very short, and an inferior or vertical, much more

galient, and more or less roughened, tuberosity. The superior extremity is
anited to the hyoideal prolongation of the temporal bone by means of &
cylindrical fibro-cartilage. By its inferior extremity, the siyloid bone 18
united either to the styloid nucleus or the styloid cornu, forming a gharp

elbow divected forwards, The styloid bone, developed from a single
centre of ossification, is almost entirely formed of compact tissue. '

OF THE HEAD IN GENERAL.

From the nuion of all the bones which constitute the cranium and face
results a quadrangular pyramid, whose gummit is inverted, which it is
necessary to study as o whole. We will pass in review, guccessively, its
four faces, its base, and its summit. AC A ;
~ Anterior Face.—The anterior aspect of the head has the parietal, frontal,
and nasal bones for its base. Superiorly, it inelines backwards and offers,
on cach side of the parietal ridges, two bulging surfaces which form part
of the temporal fosse. For the remainder of its extent, it presents a plane
curface which forms the base of the forehead and the middle portion of
the face. Wide above, this surface gradually tapers to the exiremity of the
nasal spine. In well-formed animals, it is as straight and wide as possible.

Posterior Face—This face, which is extremely irregular, presents:
above, the basilar process, the lacerated foramina, and the base of the
tubercus portion of the temporal bones; then the intramaxillary space,
and, at the bottom of this, the body of the sphenoid bone, vidian fissure,
guperior orifice of the subsphenoidal canal, sphenoidal process, palatine
ridges, pterygoid bones, guttural openings of the nasal cavities separated
from one another by the posterior border of the vomer, roof of the palate,
incisive openings, and the incisive foramen. i

Tateral Faces—These exhibit: behind, the external face of the maxillary
branches; before, a surface more or less convex, though sometimes hollow
in old animals, presenting at ite middle the inferior orifice of the maxillo-
dental canal, and forming the base of the lateral parts of the face; above,
the zygomatic ridge and arch, the orbit, and the femporal fossa. These
two cavities, in the formation of which many bones participate, have been
hitherto merely indicated ; this is the place for giving them a more detailed
deseription. , -

The orbit or orbital cavily is  irregularly circular in outline, and
circumseribed by the orbital process of the frontal bone, the lachrymal and
malar bones, and the summit of the zygomatic process. At the bottom,
which shows the maxillary and orbital hiatus, it is confounded, in the
ckeleton, with the temporal fossa.' Tt lodges the globe of the eye and
the muscles which move it. Some organs, accessory to the visual apparatu

1 A fibrous membrane, the ecular sheath, isolates it from the temporal fossa in _ﬂl-
majority of mammiferous animals,  Only in Man and the quadrumana has the orbi
eavity complete bony walls, i
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surpasses tlie mastoid process, and is prolonged to the mastoid protoberance, The latler
is very voluminous.  The subuliform process is larger and stronger than in the Horse;
and there is no mastoid fissure. '
In the Sheep and Goat, the mastoid process is gcarcely distinet from the erest; and
iﬂl:t{unatmd portion of the bone is only at a late period consolidated with the petrous
Lo, i ;

Fig. 29,

OX’S HEAD; POSTERIOR FACE.
A, Parietal bone—1, Occipital foramen; 2, Occipital condyle; 3, Styloid process
of that bone; 4, Condyloid foramina; 5, Mastoid process; G, Mastoid protuber-
1 ance; 7, Subuliform (temporal) process; 8, Hyoideal sheath; 9, Stylo-mastoid

foramen ; 10, External auditory hiatus; 11, Inferior orifice of the parieto-tem-

ral canal; 12, Temporal condyle; 13, Posterior fornmen lacernm; 14, Oval
foramen ; 17, Subsphencidal process; 18, Orbital hiatus; 19, Optic foramen.—
g, Frontal bone.—20, Superciliary foramen ;* 21, Orbital foramen 22, Lachrymal
protuberance.—c, Zygoma.—23, Pterygoid bone.—n, Palate bone.—24, Nasal fora-
men; 25, Inferior orifice’ of. the palatine canal.—E, Supermaxillary bone.—26,
Maxillary spine—6, Premaxillary bone.—Z27, Its internal process; 28, External

process; 29, Incisive openings.

7. Su azillary bone.—In the Ozx, Sheep, and Goat, the maxillary spine does not
direetly join the zygomatic erest; a curved line, whose coneavity is posterior, effects the
union between these two parts. The inferior orifice of the supermaxillo-dental canal
or infraorhital fornmen is pierced above the first molar tooth. There is no fissure for
the formation of the palatine canal. The cayity of the sinus is more spacious than in
the Horse, and is prolonged (in the Ox only) between the two lnminge of the palatine

' roof. ‘There is no alveolus for the tusk. ) | ; : :
! 8. Premazitlary bone—The inferior or principal portion of this bone is flattened before
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on itself in two different directions : from before to behind by its posterior border, and
v behind to before by its anterior border. It is fised to the supermaxillary bone by its
middle part, through the medium of a partieular bony lamina, and it very incompletely
closes the excavation which eoncurs to form the maxillary ginus, In the skeleton
there is also found behind, und at the base of this turbinated bone, a vast opening which
is totally closed in the fresh condition by the pituitary membrane, The maxillary sinus
is not prolonged in its interior. In the smaller ruminauts, the eavity of the sinus is
closed by the maxillary turbinated Lone in a more complete manner than in the Ox,
15. Vomer.—This 13 a very large thin bone, resting only on the inferior half of the
median suture of the premaxillaries.

16. Premaxillary bone—In the Ok, the inferior part of the
posterior border is convex, and eannot rest on a horizental
plane by all its points at the ssme time. The condyle is
convex in its small dinmeter, and slightly concave laterally,
The coronoid process is bent backwirds and outwards, The
body does not show any alveolus for the tusk, becanse this
tooth is absent in these avimals; but it is hollowed by eight
alyeoli for the incisor tegth. The two branches of the bone
are never consolidated, but remain movable on each other
during life,

17. Hyoid bone.—The hyoid bone of Ruminants is always
composed of seven pieces; the styloid nucleus, whose presence
is not constant in solipeds, is never sbsent in these, and
ngsumes the proportions of a second smull braneh., The
anterior appendix is very short and thick. ‘

B. Heap or e Pic.—1. Oceipital bone—The oceipital
bone in this animal is not bent anteriorly ; but the transverse
protuberance representing the eurved lines forms, nevertheless,
as in the Horse, the summit of theliead. This eminence, which
is excavated on both sides on the posterior face, unites in front
with the parietal bone, which abuts on the oecipital at an
acute angle. There is no external oecipital protuberance,

Erope;fi,' speaking, and the styloid processes are very long and
irec

downwards. 3
2. Parietal bone—This bone is very thick, and deprived
of an internal protuberance. The 88 concurring to cir-

cumseribe the orbit is short, and joins neither the zygomatic
or temporal bones; the orbital arch is eompleted by o liga-
ment. The supereiliary foramen, disposed as in the Ox, opens
in front into a channel that deseends to the nasal bones.  The
orbital fornmen is formed by the frontal bone only. There
is no mortice for the union of the frontal with the sphenoid
. bone, and the maxillary sinus is prolonged into the parietal
i HEAD OF THE PIGj bone. The frontal bone of the pig articulates with the super-
ANTERIOR FACE. maxillaries. i oA i
1, Summit of occipital pro- 8. Frontal bone.—~The frontal bone of the Pig is very thick
"fuberance; 2, Parietal and short, and does not join the temporal or zyzomatie bone;
| bone: 3, Frontal bone, the orbital arch is completed by a lignment. The superciliary
i *BuPﬂnmurr fora- foramen, disposed as in the Ox, n.hll!.n in a channel that
mens A" Channel des- descends on the nasal bones, The orbital foramen is formed
cending from it.—4, Dy the frontal bone only. There is no mortice for the union of
i Zygomatic process; 5, the frontal with the sphenoid bone ; and the frontal sinuses are
Zygoma; 6, Lachrymal prolonged into the parietal. The frontal bone of the Pig
hn{nm—-li, " Luchrymal articulates with the supermaxillaries. b 1ol

canals.—7, Supermax- 4. Sphenoid bone.—The sphenoid of the Pig is very short, but
illary bone.—c, Inferior the subsphenoidal 'lzmmssea; are extraordinarily developed and
orifice of the supermax- flattened before and behind. There is no subsphenoidal canal,
illo-dental canal; 8, andthe sella turcica is dee ,and limited behind by a very salient
"Nasal bome: 9, Pre- crest. A single canal replaces the foramen rotundum and the
B ple great sphenoidal fissure, as in the Ox. The wings, slightly

' 5 : salient, are articulated by suture with the frontal bone.
' 5. Temporal bone—The articular surface of this bone resembles that of rodents: it 18
not limited posteriorly by a subeondyloid eminence, and, in addition, offers a wider
transverse surface. The zygomatie process articulates with the jugal bone by the whole
cxtent of its posterior border. A erest lending from the externa nuditory hiatus to the
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origin of the superior curved lines is very elevated and strong. The cervical tuberosity
of the external oecipital protuberance is absent or little marked ; the styloid processes
are short, and well deserve the name of jugular eminenees,  The foramen lacerum is
divided_ into two portions by the mastoid protuberance, and the basilar process is wi
long, and thick, and hollowed on the side by a channel that joing a similar ome in the
temporal bone to form o large venous canal. This last communicates, behind, with the
posterior foramen lacernm, and opens, in front, in the cranium, where it is conlinuons
with the eavernous groove of the sphenoid. The anterior angle forms a very marked
prominenee, which is decply fixed into the parietal bone, and partly constitutes the
internal protuberance of that bone. . : ;

2. Parietal bone.—In the Dog the parietal bone, formed by two ossific centres only,
is distinguished by the great development of the ridges and the parictal protuberance.
This last, constituted in part by the occipital bone, does not show any lateral excavations
at its base; they are carried lower, near the summit of the rous process, on the
sides of the oceipital bone. The parieto-temporal eanals are continued, notwithstanding,

> to the base of the protuberance, which they traverse, to
Fig. 33. open into each otler in its interior, -

In the Cat there nm.mmely.al:i&y.pariﬂtu] cresls, and
the internal protuberance is replaced by two great trans-
verse bony plates which separate the cavity of the cerebrum
from that of the cerebellum. © * - o oK

3. Frontal bone.—In carnivora, the external face of this
hone presents in its middle a more or less marked de-
pression. The orbital arch is incomplete, and there is no
supercilinry foramen, or mortice on the inner face. . The
bone is united with the supermaxillnries, :

4. Fthmoid bone.—The ethmoidal .fossa is very deep,
and the cells very developed and divertienlated. The per-
pendicular lamina is at o late period consolidated with the
sphenaid bane. . : , :

5. Sphenoid bone,—The superior sphenoid of the Doag is
very short, and beava laterally, two wide wings which
ascend to the temporal fossa; they correspond to those of the
- gphenoid bone in Man.: The inferior sphenoid is, on the
contrary, very narrow, and its lateral prolongations, or pro-
cesses of In ins, ar¢ reduced to very small pro
The sub-sphenoidal or pterygoid process is very short, and
the canal is single, and communicates with the foramen
rotundum. The pituitary fossa is shallow, limited behind
and before: by the posterior clinoid and anterior elinoid
WEAD OF DOG; ANTERIOR processes, 50 named hecause of their being compared to the

FACE. four posts of an p.n'c]']lgnt bed. The E?apflj:?phﬂu:idﬂh mng]ne{
i . o areonly two in number: one represents the great sphenoi
L E;Ef;:il}::tﬂseﬁim&j: fissure, the other the round foramen. The earctid noteh,
ital hmE]- '8, Pardetal joining o similar one in the femporal bone, forms an open-
ﬁme. 4, Origin of the pa- 108 W sich may be designated the earotid foramen, because
e PY" it sives passage to an extremely remarkable lrop the in-
vietal crests ; 5, Zygomatic 1% BLVES passag : rkat
: i e ternal carotid artery describes after passing through the
process of the temporal : T ThE el T i, the Ox
bone : 6, Frontal bone; 6, _earotid eanal. c oval foramen is the same as in the Ux.
Orbital process; T, Zy- In the Cat there is the same disposition, with the ex-
e Lachr;:’ml hone: Ception of no sphenoidal canal or carotid noteh being nt.
B e 10, Super. 6. Temporal bone—In the carnivora, the articular sur-
mazilla; 11, Inferior ori- 06 of. the zygomatio process merely forms o glenoid
fice of the supermaxillo- cavity, into which the condyle of the maxillary bone
Yantal. danal Pﬁm Pro. esactly fits. The temporal bone in these animals is also

M distinguished by the width of the external auditory canal,

DRy J the nbsenee of a hyoid prolongment, the small development

: of the mastoid and styloid processes, the enormous volume
of the mastoid protuberance, and the presence of twe particular canals which eannot be
tracad in the other animals. One of them, the earotid canal, traverses the mnstoid
portion, and joins, superiorly, the venous canal which passes between the basilar
process and the temporal bone; by its inferior extremity it joins the carotid foramen
which itself penefrutes the craninm, a little beyond the venous caual just mentioned.
The other conduit is pierced in the petrons portion immediately above the carotid canalj
it affords a passage to the fifth pair of encep inlie neryes,

=
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cerebellum ; and for this purpose it shows four fosse, distinguished into superior or

cercbral, and inferior or cerebellar, These fossm are su{mrnhscl by a eruciul projection
whose most developed portion forms the internal oceipital protuberance.

‘Che union of the oceipital with the parietal bones constitutes the lambdoidal suture.
At the 1p»c:u.tt where this bone meets the parietal and the squamous portion of the
temporal, is found, in the infant, the Iateral posterior fontanella.

2. Parictal bones,—The parictals are always isolated in early life, and sometimes
consolidated with esch other at the adult age. They are very large, quadrilateral, and

occupy the summit and sides of the eraninm.
Fig. 35. '

FRONT VIEW OF THE HUMAN
CRANITA,

1, Frontal bone; 2, Nasal tuberosity ;

3, Supra-orbital ridge; 4, Optic
foramen; 5, Sphencidal fissure;
6, Sphenc-maxillary fissure; T,
Lachrymal fossa; 8, Opening of
the nose divided by the vomer; 4,
Infra-orbital foramen; 10, Malar
bone ; 11, Symphysis of the lower

jaw; 12, Mental foramen; 13,

Ramus of the lower jaw ; 14, Parie-
tal bone; 15, Coronnl suture; 16,
Temporal bone; 17, Squamous
guture ; 18, Upper pavt of the greak
ala of the sphenocid bone; 19, Com-
mencement of the temporal ridge;
20, Zygoma of the temporal bone,
concurring to form the temporal

. arch; 21, Mastoid process.

of the orbil, At the union of the wings with the : ¢
goid processes; their internal branch represents the pterygoid bones of animals. There

The parietal crests are absent, but are replaced,
in certain individuals, by two faintly-marked
eurved lines situated a little above the inferior
border of the bone. The middle portion of the
external face is very convex,

On the internal face there is no parietal pro-
tuberance, but in its stead the internal oceipital
protuberance. It also exhibits ramous channels,
which in disposition are analogous to the ribs of
a fig-leafl; as well as the parietal fossa which cor-
responds to the parictal eminenee,

* '8, Frontal bone—"T'he frontal bone of Man forms
the upper part of the face and the anterior portion
of the cranium.  Convex from behind forward, then
vertical in its upper three-fourths, the bone sud-
denly bends at the orbits, so as to become hori-
gontal in its lower fourth.

The external fuce offers, above the forehead, two
lateral fromtal eminences, and above the nose, a
middle frontal boss. To the right and left of the
latter are two salient arches, the supraorbital ridges.
The internal face entirely belongs to the cranial
cavity. It offers on the median line, the saggital
groove terminated by o frontal erest; and on each
gide of this line the frontal fossm, corresponding
to the eminences of {hat name, and orbitul bosses
to mateh the orbital roofs. There is no mortice for
the articulation of the sphenoid bone.

On the middle portion of the superior frontal
border, in young persons, is the anterior angle of
the anterior fontanella, The anterior border ex-
libits three superciliary foramina and the orbital
arches.

4. Fthmoid bone—In Man, the external face of
the lateral masses, formed by a very thin lamina,
termed the os planum or lamina papyrace, belongs
to the internal wall of the orbit.

5. Sphenoid home.—This is distinguished, in
Man, into a body and four wings, two large and
two small,

The inferior surface of the bodty offers nothing
remarkable, except the presenee of a conical pro-
loneation named the beak (rosfrum) of the sphe-
noid. The external face of the greater wings forms
part of the tem{ﬂ;lal fossa, as also the external wall

y are detached two bifid ptery-

is no subspheneidal canal. A o 5

T'he two lesser wings are very thin and triangular, and visible only on the superior sur-
face of the bone; they constitute the processes of Ingrassias, e

On the internal face of the bone are found :—1, A deep pituitary fossa, limited by
four clinoid processes; 2, An optic fossa, shallow, showing very short optic canals trans-
Formed into foramina; %, The sphenoidal fissure, which replaces the great super-
sphenoidal eanal in the Horse; 4, The great foramen rotundum ; 5, The internal face of
the wings, much excavated ; 6, The foramen ovale, which tmlwlmt_a the inferior maxillary
nerve: 7, The small foramen rotundum that lodges the spheno-spinous artery.
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external face is divided into two portions by a vertical erest; the portion situnted in front
of this crest forms port of the lachirymal channel. By its internal face, the lachrymal
hone limits, outwardly, the bottom of the nasal eavities, and covers the anterior cells of the
cthmoid: by its posterior border, within the orbit, it articulates with the os planum of
the ethmoid.

11. Nasal bone.—The Emp-er bones of the nose of Man exhibit o great analogy fo
those of the Dog. They do not possess a nasal prolongation, and they articulute with
the Iateral cartilage of the nose.

12, Vomer.—The same general form and relations as in solipeds.

13. Inferior mazillary bone.—This bone in Man is in shape somewhat like a horse-
shoe. Tt is nearly of the same width throughout its whole extent. 'T'he symphysis is
vertical—n character peculiar to Man. Below this symphysis is a triangular projection,
the mental eminence.  The genial surface of the Horse is replaced by four little tubereles
termed the geninl processes. The alveoli of the molar tecth form a great projection on
the inner fice of the bone. The mylo-hyoid ridge is very developed. The superior
orifice of the dental canal is covered by a little sharp lamina., ¥rom this orifice begins the
mylo-hyoidean vo, The coronoid process is short; the condyle is bent towards the
median line, and the sigmoid notch is wide and shallow. The superior border containg
fourteen or sixteen alveoli.

Antione ITI.—TrE THORAX.

The thoraw represents a conoid cage, elongated from before to behind,
suspended under the vertebrm of the dorsal region, and destined to contain
the principal organs of respivation and circulation. It is composed of bony
avches named ribs, thirty-six in number—eighteen on each side—and a single
piece, the sternum, which serves for the direct or indirect support of the
inferior extremities of the ribs.

THE BONES OF THE THORAX IN PARTICULAR.

1. Sternum of the Horse. i

This is an osteo-cartilaginous body, elongated from before backwards,
flattened on each side in two-thirds of its anterior extent, and from above
to below in its posterior third, slightly eurved on itself, and situnted beneath
the thorax in an oblique direction from above to below, and before to behind.
Tt offers for study, a superior face, two laleral faces, three borders, and fwo
extremities. .

Fig. 37.

THE STERNUM.

1, The cervical prolongation (or cariniform cartilage) ; 2, The xiphoid appendage (or ensiform
cartilage; 3, 3, Cavities for the articalation of the sternal cartilages; 4, Inferior border.

Faces.—The superior face, slightly concave longitudinally, represents an
isoscelated, lengthened triangle, the summit of which is directed forwards;
it constitules the floor of the thoracic cavity. Each lateral face comprises
two parts—a superior and an inferior. The first shows eight diarthrodial
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BHOULDELRL.

In solipeds, this region has for its base a single bone, the scapula or
omoplat,
Scapula.

This is o flat, triangular, and asymmetrical bone, prolonged at its
superior border by a flexible cartilage, articulated iufl':atriurljr with the
lumerus only, and applied
Fig. 40, against the lateral plane of the
thorax in an oblique direction
downwards and forwards. It
has two fuces, three borders, and
three angles.
Faces.—The external face is
divided by the scapular or acro-
mian spine, into two cavities of
unequal width—the supra and
infraspinous (or antea and postea
spinatus) fossee. Thespineisavery
galient crest which runsthe whole
length of the external seapular
gurface; very elevated in its
middle part, which shows au
irregular enlargement—the fube-
rosity of the spine—it insensibly
decreases towards its two ex-
tremities.  The supraspinous
fessa, the narrowest, is situated
above, or rather in front of the
spine; it is regularly concave
from side to eide, and perfectly
smooth, The infraspinous fossa
ig twice the width of the pre-
ceding, and occupies all thIa sur-
T o face behind the spine. It ex-

THE RIGHT SCAPULA ; OUTER BURFACE. Can,

1, Antevior border; 2, S‘ltpq’,:!'iﬂ:l.‘ margin for insertion hlblt""‘f 1= B'elﬂw’ and near the
of cartilage; 8, Tuberosity of the spine; 4, Anten- POsterior border, several rows
spinatus fossa; 5, Postes-spinatus fossn 6, Neck of mughﬂnﬁﬂ lines for muscular
of !hc scapula; 7, Coracoid process; 8, Glenoid insertion; 2, Near the neck, the
ST nutritious foramen of the bone,

and some vascular grooves.
The internal face is excavated in its centre to form a hollow called the
subscapular fossa, which is prolonged superiorly by three diverging points.

The median point extends to the superior border of the bone, and separates

two roughened triangular surfaces destined for muscular implantation.

Borders.—The superior is indented by an irregular groove to receive the
inferior margin of the cartilage of prolongment. The latter is convex on 1is
superior border, extends beyond the posterior angle of the bone, and
gradually diminishes in_thickness as it leaves its point of =attachment.

Tn old horses it is nearly always found partially ossified. The anterior

border, thin and sharp, is convex in its superior two-thirds, and Hll%lilﬂl’_

concave for the remainder of its extent. The posterior is thicker and a ttle

CONCave.
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ontwards, is seen the posterior crest of the furrow of torsion, which separates the
latter from the posterior face of the bone. The internal face of the body of
the humerus, rounded from side to side, is not separated from the anterior
and posterior faces by any marked line of demarcation. Tt offers, near its
middle, a depressed scabrous process for the insertion of the adductor
muscles—teres major and great dorsal—of the arm. Towards its inferior
third it shows the nutritive foramen of the bone.

Eutremities.— These are distingnished into superior and inferior. Both
are slightly curved, the first backwards, the second forwards, a disposition
which tends to give to the humerus the form of an 8.

The superior extremity is the most voluminous, and has three thick

_ eminences; a posterior, external, and internal. The
Fig. 42, first constitutes the head of the humerns; it is a
very slightly-detached articular eminence, rounded
like the segment of a sphere, and corresponding to
the glenoid cavity of the scapula, which is too small
to receive it entirely. The external eminence, named
the trochiter, large trochanter, and great tuberosity, com-
prises three portions, named the summit, convexity, and
crest of the great tuberosity. The internal eminence,
the frochin, little trochanter, or small tuberosify, also
presents three distinet portions, which, by their posi-
tion, correspond exactly with the three regions of
the large trochanter: these are go many muscular
facets.

The great and small trochanters are separated
from one another in front by a channel ealled the
bicipital groove, becanse the superior tendon of the
biceps muscle glides over it; it consists of two
vertical grooves with a median ridge between
them.

The inferior extremity of the humerus has an
artieular surface corresponding to the radius and ulna.
This surface, elongated transversely, convex from
before backwards, and of greater extent within than
o Ci without, exhibits two trochlea separated by an anfero-
POSTERIOR VIEW OF THE Pﬂﬂi;ﬂl'iﬂr rﬂ'li:af. - : -

RIGHT HUMERUS. : _I"h-a _medmn or wmﬂd trochlea, thﬂ decpest, 18
2. External tubsrosity ; 8, limited mtmmllg by a kind of voluminous condyle,

" Articular head of the Which corresponds to the inner lip of the humeral
ﬁ'ml; 4, ;Extqr‘unl ttg— trochlea of Man. The esternal frochlea is bordered
ercle and ridge; 5, outwardly by a slightly salient lip, which corresponds
f;’g i “"Hf‘h“%n:j fﬁg to maﬂlﬂgndyle Ofgthﬂ humerus Ef Man. Above and
i ¥4 Jehind this articnlar surface is a wide deep fossa, the
olecranian (or condyloid), so named because it lodges the

rostrom of the olecranon in the extension movements of the fore-arm. It is
bordered by two eminences, the external of which is less clevated than the
internal. The first represents the epitrochlea, and the second the epi-
condyle, of the humerus of Man. In front, and above the inner trochlea,
thero is another, but less spacious fossa, which receives the coromoid pro-
cess during extreme flexion of the fore-arm, and which, for this reason, 16
would be sonvenient to designate as tho coronoid fossa. Lastly, ab the
extremitics of the transverse nxis of the inferior articular surface 1s
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surface; 6, Two diarthrodial facets elongated transversely, cut on the
posterior outline of the large articular surface, with which they are eon-
founded by their superior border; they correspond
to similar facets on the ulna; 7, Below these, a
roughened surface which extends to the radio-
ulnar arch, and is in contact with an analogous
gurface of the same bone throngh the medium of
an interosseous ligament ; in the Horse this liga-
ment rarely ossifies.

The inferior extremity, flattened from before
to behind, presents: 1, Below, an articular sur-
face elongated transversely and somewhat irregu-
lar, responding to the four bomes in the upper
row of the carpus; 2, On the sides, two tube-
rosities for ligamentous insertion, the internal
salient and well circumseribed, the other external
and excavated by a vertical fissure, in which passes
a tendon: 3, In front, three grooves for the
cliding of tendons; the external is the largest, and
vertical like the median; the internal, the nar-
rowest, is oblique downwards and inwards; 4,
Posteriorly, a strong transverse ridge which sur-
mounts the articular surface and serves for the
insertion of ligaments.

Structure and development. The radius is a
very compact bone, and is developed from three
centres of ossification: one for the body and two
for the extremities.

Fig. 45.

2. Ulna.

This is an elongated, asymmetrical bone, in
the form of an inverted triangular pyramid, applied
against the posterior face of the radius, to which

UXTERNAL FACE OF THE it is united in adult solipeds. Tt offers for des-

R eription o middle portion and two exfremities.

1, Ulua; 2, Point of the ole- " Middle portion.—This has fhree faces wider
oot f-‘lihhd?ilﬁiz_]:i::ﬁ above than below, and three borders which become
Supero-external tuberasity ; joined at the inferior extremity of the bone. The
6, Radio-ulnurarticular sur- external face is smooth and nearly plane. The
faces for the humerus; 7, internal is also smooth and slightly hollowed.
gﬂmtlh mf"‘;ff:ﬂ*ﬁ diuf{ The anterior is formed to correspond to the radius,
9. Girooves for tendons. ' and presents peculiarities analogous to those of

’ the posterior face of that bone. Thus there is
found in proceeding from above to below: 1, Two small diarthrodial
facets ;' 2, A rough surface; 3, A transverse groove for the formation of
the radio-ulnar arch; 4, A triangular surface, studded with rugosities,
which occupies the remainder of the bone to its lower extremity. The lateral
borders, external and internal, are sharp, and, like the anterior face, are in
contact with the radius. The posterior border is concave, rounded, and thicker
than the other two. 4 !

Betremitics.—The superior exiremity comprises all that portion which
excoods the articular surface of the radius. It constitutes an enormous

' It is represented in Man by the smaller sigmofd noleh
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perfect pentadactylous type. The carpus is composed of eight bones, the
metacarpus of five small, parallel, hony columns ; the phalangeal region of five
digits —thumb, indew, medivs, annularis, and auricularis, formed ecach of three
phalanges, with the exception of the thumb, which has only two,

Tn the domesticated animals, the constitution of the hand is more or less
removed from this type, in consequence of abortive development, which
c:]imiuishm oither the number of rays, or the number of pieces composing

ese.

Thus, in the Cat and Pig there are eight bones in the carpus ; but in the
Dog and Horse there are no more than seven; in the Ox and Sheep there are
only six, for in them two or three bones are fused together.

The metacarpus of the Dog and ('at has certainly five metacarpal bones,
but the metacarpus of the Pig has no more than four, that of the Horse three,
and that of Ruminants only two. In the metacarpus of the Pig the fifth bone
is not developed. In the Horse it is entirely absent; the fourth and first are
independent, and the third and second are confounded to form a voluminous
bone which has been named the principal (or large) metacarpal. In Ruminants,
the fourth and fifth metacarpals are quite imperfect, the first being arrested
in its development, and the second and third becoming consolidated as in
the horse. 5

Tastly, it is noted that the digital region of Carnivora has five digits,
the Pig four, Ruminants two, and Solipeds only one. In the Pig, the thumb
is undeveloped ; in ruminants it is completely absent, and the first and
fourth are represented by two small bones situated behind the mefacarpo-
phalangeal articulation ; while in solipeds the single digit already mentioned
results from the fusion of the auricularis and medius.

From this preliminary synthetical exposition, it will be easy to
understand the description of the bones composing the hand in solipeds.

1. Carpal Bones.

The ecarpus forms the base of the hand. Situnated between the inferior
extremity of the radius and the superior extremity of the metacarpal bones,
it is composed of several small bones joined to each other in the fresh state
by extremely solid articular bands. Collectively, they form an almost
quadrilateral mass in which may be distinguished two faces and four
borders.

The anterior face is slightly convex from gide to side and irregular; it
corresponds to the tendons of the extensor muscles of the metacarpus
phalanges.

The posterior face is very unequal and converted, especially outwardly,
into a groove in which the tendons of the flexor muscles of the phalanges

lide. ;
g The superior border articulates with the radius; the inferior border with
the metacarpal bones.

The lateral borders are nearly level ; above and behind the external border
iq remarked s considerable eminence, formed by the bone which will be
hereafter studied as the supercarpal bone (or trapezium). .

Tn the carpus of the Horse are seven bones, which are disposed in two
superposed rows. The superior Tow comprises four bones placed side by
side, and designated by the numerical names of first, second, third, and fourth,
viewing them from without to within, The inferior row has only three,
which are named in the sgame MANNEr.
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Srsamorns.— These are two small short bones placed side by side behind
the superior extremity of the first phalanx, whose articular surface it
completes, as it has not extent enough to be exactly adapted to the
metacarpnl surface. Each of these bones represents a small, irregularly-
shaped polyhedron, or rather, & ghort trifacial pyramid. It offers: an
anterior face, which is articular, and corresponding to the inferior extremity
of the principal metacarpal bone, moulded, as it were, on one of the condyles
and one of the sides of the median ridge; a posterior face, covered with
cartilage in the fresh state, and forming, with that of the opposite bone,
a gliding concave surface for the flexor tendons of the phalanges ; a lateral
face, studded with ligamentons imprints ; a summit, directed npwards; and a
base, turned downwards, and serving for the attachment of several lignments.

Secoxp (on Mippie) Praranx (Os ConoxE, SmanL PAsTeny Bosg).—
This is a short bone, situated in the same obligne direction as the first
phalanx, and between it and the third, Tts general form is that of a cube
flattened before and behind, and offering the following features: an anferior
face, covered with some slight' jmprints; a posterior face, provided, above,
with a transversely elongated gliding surface; a superior face, channeled
by two glenoid cavities, to match the inferior articulating surface of the
first phalanx; an inferior face, formed on the same plan as the last, being
ocenpied by two unequal condyles which articulate with the third phalanx
and the navieular bone ; fwo lateral faces exhibiting a very marked nmprint.
In the interior of this bone is found a nucleus of very condensed spongy
substance, enveloped in a layer of compact tissue. Tt is usually developed
from a single centre of ossification; though in many subjects there is a
complementary nucleus for the superior articular surface and the posterior
aliding surface.

Trirn (Distan) Pravasx, Os Pepis (or Pepan Bose).—This is a short
bone which terminates the digit, and susteins the hoof that incloses it and
the navicular bone. When completed by a special fibro-cartilaginous apparatus,
it represents the segment of a very short cone, obliquely truncated behind,
from the summit to the base. It offers for study: three faces, three borders,
and fwo lateral angles.

Faces.—The anterior, convex from side to side, and cribbled by porosities
and vaseular openings, shows on each side: 1,
The preplantar fissure, a horizontal groove more
or less ramified, which commences behind,
between the retrossal and basilar processes, ter-
minating in front in one of the foramina which
penetrate the bone; 2, The pafilodbe eminence, &
roughened projecting surface, situated between the
preceding fissure and the inferior border of the
bone. The superior face is oceupied by an articu-
lar surface formed by two glenoid cavities and a
alight mediau ridge ; it comes in apposition with
prANTAR sURFAcE oF mimp ihe inferior face of the second phalanx. The

PHALANX. inferior (or solar) face, hollowed out like an arch,

1, Lower face, or sole; 2, 8, 18 divided into two regions by the semilunar crest,
Wings, or retrossal pro- o galient line which deseribes a curve for
v lf'""“mf" border; Mo anterior region is perforated with very fine
ity ARAr foramin. l]l}rﬂﬂ-itiﬂﬂ-, “nﬂ. I}Gﬂmpﬂnﬂ.ﬂ to that Pm ':"f tlla'
hoof named the sele. The pmtﬂrior region shows, immediately behind the
gemilunar crest, n median imprint, and two Tateral channels designated the

Fig. 50.
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Angles—The external, also named the cotyloid angle, is the thickest of the
three. To it chiefly belongs the rugged depressed surface that constitutes
the bottom of the cotyloid cavity. The infernal unites with the analogous
angle of the opposite pubis. The poaterior is consolidated at an early period
with the antero-internal angle of the ischium, fo inclose, inwardly, the oval
foramen.

Tsorius.—This is the mean, in volume, of the three pieces of the eoxa.
Situated bohind the pubis and ilinm, it is flattened above and below, and of
a quadrilateral form. Tt offers for study: fwo faces, four borders, and four
angles.

Fuces,—The superior is smooth and nearly plane, and forms part of the
floor of the pelvie cavity. Tt has a small nutritious foramen directed out-
wards. The inferior presents some rugositics elustercd particularly abont
the symphysis.

Fig. 60.
. & —

PELVIS; LATERAL VIEW.
1, Crest of the ilium; 2, Angle of the croup; 3, Shaft of the ilium ; 4, Cotyloid
cavity, or acetabulum ; 6, I schial spine.

Borders.—The anterior, thick and concave, eircumseribes the oval foramen
posteriorly. The posterior, straight and directed obliquely forwards and
inwards, forme, with the analogous border of the opposite bone, a large
noteh named the ischiatic arch. It exhibits, thronghout its extent, a rugged
depressed lip (the spine), arising from the side nf thja ipferim face. The ex-
ternal, thick and concave, constitutes bt.he lesser 1.~|:chmfm ﬂp.fc.!'.-,_ The internal
18 jnincrl to the ischium of the other side to constitute a portion of the pelvie
EFIHFI?:EE:-—TM antero-external or colyloidean 18 the m::_ist voluminons of the
four, and affords for study : 1, An excavated diarthrodial facet, muking part
of the cotyloid cavity; 2, The posterior extremity of the super-cotyloidean
crest, limited by & gmall transverse ﬁsqum which separates it from t.he
external border of the bone. The antero-internal angle 18 consolidated with
the posterior angle of the pubis. The Eas!em-mmwmg angle forms the
ischiatic tuberogity. 'This i8 & large prismatic process which looks :.11;“-“1@[“,
and is prolonged by a galient ridge, elongated from before to .huhu:u], with
its sharp bovder turned outwards and downwards. The postero-internal angle
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_ The inferior region is nearly horizontal, Formed by the pubes and ischia,
it presents from before to behind: 1, In the middle, the ischio-pubie
symphysis; 2, On each gide the subpubic groove, the oval foramina, and
the inferior face of the ischia; 3, Quite externally, the cotyloid cavities, by
which the pelvis rests on the posterior limbs.

Mhe lateral regions are oblique from above to below ~and within to
without, and wider in front than behind. They exhibit: 1, The spine of
the ilium and the two anterior Epinous pProcesses ; 2, The external iliac
fossa; 3, The ischiatic arch; 4, The supercotyloid crest or ischiatic gpine,
which presents outwardly the surface of insertion for the internal or deep
gluteus muscles; 5, The lesser ischiatic notch ; 6, The ischiatic tuberosity.

Tnternal surface—The internal surface of the Horse's pelvis cannot be
divided into two portions asin Man, because the inner aspect of the iliac bones
is not hollowed out to form an anterior cavity.

The pelvis of Solipeds is, therefore, a simple conoid cavity, in which are dis-
tinguished four regions or faces, and two apertures called the inlet and outlet.

The anterior opening or inlet is nearly circular, especially in the Mare,
and a little oblique downwards and backwards. It is limited above by the
inferior face of the base of the sacrum; inferiorly, by the anterior border of
the pubis; and on the sides by a portion of the inner face of the iliac bones,
and also the internal aspect of the pectineal crests.

MThe inlet presents four diameters: o vertical, horizontal, and two
oblique. The first extends from the inferior face of the sacrum to the
anterior border of the pubic gymphysis ; its mean length is 8% inches.
The sgecond is measured from one pectineal crest or eminence to another ;
the mean of this is 8 £y inches. The two last diameters are estimated from
the inferior face of the sacro-iliac articulation of one side to the ilip-pectineal
eminence of the other ; this is on an average 8,7 inches. These measurements
irrefutably demonstrate that the inlet is not elliptical in the vertical direction.

The posterior aperluré or outlet, sitnated at the posterior end of the pelvie
cavity, gives exit to the rectum and genital organs. As the pelvis of the
horse is horizontal, the outlet should be considered as limited, we think, by
the inferior face of the summit of the sacrum, the superior face of the ischia,
the supercotyloid crest or ischiatic spine, and the internal face of the
sacro-ischiatic ligaments, At the outlet only two diameters are recognised :
a vertical and a horizontal, The vertical measures on an average by inches ;
it extends from the inferior face of the sacrum to the superior face of the
ischial symphysis. The horizontal diameter, comprised between the two
gnpercotyloid crests, is T,%; inches.

The superior region of the pelvic cavity is a little concave from before
to behind ; it has for base the sacrum, which presents on each side of the
median line the subsacral foramina. This part is also called the sacral
plane or roof of the pelvis. _

The inferior region, or ischio-pubic plane, ig formed by the pubis and
the ischia. 1t is coneave from side to side; its anterior border is nearly
straight, and its posterior border is scooped out by & wide notch to form the
arch of the ischium, :

Tt has been remarked by M. Gobaux, that the portion of this plane corre-
sponding to the pubis presents numMeErous varieties. The superior face of the
pubis may be convex in its anterior moiety and concave in its posterior; or
it may be concave before and convex behind, the concavity being separated
froui the convexity by a transverse ridge. This ridge is sometimes represented
by o series of small conical eminences; ot other times this upper face 18
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To recapitulate, there is observed in the pelvis of the Mare :

1. A preat increase in the trangverse diameters ;

2. A deep and regularly enncave ischiatie notch ;

3. A wide and concave ischial arch ;

4. Circular obturator foraminn;

5. The cotyloid cavities distant from the pubic symphysis.

THIGH,
This has for its base one bone, the femur.

Femur.

The femur is a long, pair bone, situated in an oblique direction down-
wards and forwards, between the coxa and the principal bone of the leg; it
is divided into a body and fiwo extremities.

Body.—1It is irregularly cylindrical, and presents for study four faces.
The erternal, internal, and anterior, confounded with one another, are
regularly rounded and almost smooth, showing only some slight imprints
and vascular grooves. The posterior, nearly plane, and wider above than
below, offers: 1, Outwardly and towards the superior third, an uneven
civenlar surface ; 2, On the same level, and inwardly, a slight crest, oblique
downwards and outwards; 3, In the middle, a very extemsive roughened
gurfnce, having the form of an obliquely angular parallelogram, for the
attachment of the great adductor muscle of the thigh; 4, Below this
surface, a large vascular groove running obliquely ountwards and downwards.

On the limit of the posterior and external faces are found, towards the
upper third, a large rugged, flattened eminence, eurved in front, and termed
the subfrochanterian crest,” becanse of its position under the trochanter ; below, a
deep fossa, named the subcondyloid, garnished at its bottom with asperities
and bordered in front by an uneven lip. On the limit of the posterior and
internal face, there is observed from above to below : 1, The small trochanter,
a large scabrous tuberosity, elongated in conformity with the bone, and
situated near its upper fourth; 2, A marked longitudinal imprint for
the attachment of the pectineus ; behind, it is confounded with the surface
for the insertion of the great adductor muscle of the thigh, and presents, in
front. the nutrient foramen of the bone; 3, The origin of the great
posterior fissure ; 4, Quite below, a collection of large tubercles which form
the supracondyloid crest.

Fairemitics—The superior extremity is sensibly flattened before and
behind, and shows : 1, Inwardly, an articular head which is received into the
cavity of the acetabulum. This head is separated from the other portion of
the body by a neck, which is, however, not well marked in the Horse, and
forms two-thirds of a sphere, exeavated in its internal part by a very deep
cavity for ligamentous insertion ; 2, Outwardly, a very large eminence, the
trochanter, or greal (external) trochanter, in which is recognised, as in the
trochlea of the humerus: a summif, much more elevated than the articular
head and slightly bent inwards; a convexity, inerusted with cartilage and
anterior to the summit, from which it is separated by a narrow and deep
notch; a crest situated under the convexity, and formed by a tuberculous
surface on which one of the tendons of the middle gluteus muscle becomes

' This is the third trochanter of Cuyier, and takes the place of the external and
superior branch of the linea aspera of Man, (It is the erleraal small trochanter of
Percivall and the middle frochanter of Leyh.)

-
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attachment. The internal condyle presents, posteriorly and inwardly, near
the posterior extremity of the intercondyloid noteh, a roughened depression
for the insertion of the fibro-cartilaginous meniscus interposed between the
external condyle and the corresponding articular plane of the tibia. Itis
surmounted outwardly, i.e, on the side opposite to the intercondyloid
notel, by a large tubercle of insertion. The frochles, n wide pulley on
which the patella glides, is situated in front of the condyles. It is slightly
oblique downwards and inwards, and appears to continue in front the inter-
condyloid notch. Of the two lips which border its eavity laterally, the
T internal is the thickest and the most prominent.
S Between the external and the corresponding con-
dyle is seen a digital fossa for muscular ingertion.
Structure and development.—The femur, very
spongy at its extremities, is developed from four
principal centres of ossification : one for the body,
another for the articular head, the third for the
tl_inuhnntar, and the last for the inferior extremity
alone.

LEG.

This has for its base three bones: the tibia,
peroneus (or fibula), and the rotula (or patella).

1. Tibia.

The tibia is a long, prismatic bone, thicker at
the superior than the opposite extremity, and
situated between the femur and the astragalus,
in an oblique direction downwards and backwards,
constituting the principal portion of the leg.

Body.—This offers for study three faces and
three borders. The faces are wider above than

GEOTTON OF LEFT FEMUR, below. The external is almost gmooth, and is
S OWING ITS SIRUCTURE. COMCAYE In 18 BUPEIIOT part and convex below,
where it deviates to become the anterior. The
internal, slightly convex on both sides, presents, superiorly, deep imprints
for the attachment of the adductor muscles of the thigh and the semi-
tendinosus. The posterior, nearly plane, is divided into two triangular
surfaces : one, superior, slightly roughened, serves for the attachment of the
popliteus muscle ; the other, inferior, much more extensive, is furrowed into
numerous longitudinal crests which give attachment to the perforans
musele. On the limit of these two surfaces is remarked the nutrient foramen
of the bone. The borders are distinguished as anlerior, external, and internal.
The first is rounded, and not very salient in its inferior two-thirds; it forms
in its superior third, a curved crest, with the concavity external, which joins
the anterior and superior tuberosity of the bone; this has received the name
of the tibial crest. The external Dorder is very thick and concave above,
where it constitutes, in common with the fibula, the tibial arch. The
internal is also very thick, straight, and provided superiorly with some
calient tubereles to which the popliteus is attached \ )

Batremities.—The superior cxtremity, the most yoluminous, 18 formed by
threo tuberosities, an anterior and two lateral, which are external and
internal, 'The first, the smallest, is a rugged process continuous with
the tibial crest, and separated from the external tuborosity by a wide and
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large cuneiform Lone, between the caleaneus and two of the metatarsals, docs
not resemble a cube, but a parellelopiped elongated from before to behind.
It offers siz fuces : a superior, an articular face, and in contact with the
calcaneus ; an inferior, also articular, vesponding to the principal and external
rudimentary metatarsal bones; an infefnal, furnished with three facets for
contact with the scaphoid and great cuneiform, and crossed from before
to behind by o fissure, which forms with these two bones a vascular canal ;
an external, an anterior, and a posterior, covered with imprints.

Seaphoid bone (the large cuneiform of Porcivall).—Flattened above and
below, it is described as having fiwo faces and a circumference. The faces,
both artienlar, ave furrowed by a channel of insertion, and ave distinguished
as superior and inferior. The first is concave, and responds to the astra-
galus; the second is convex and in contact with the two cuneiform bones.
The circumference offers, outwardly, two small facets which are adapted to
similar facets on the cuboid bone. For the remainder of its extent, it is
covered with imprints.

Great Cuneiform bone (the middle cumeiform of Percivall).—Flattened
above and below, and triangular in shape, this bone is much smaller than
the scaphoid, though resembling it in a striking manner. Tts superior face
is in contact with the latter bone, and its inferior face articulates with the
middle and internal lateral metatarsal bones. Its external border is
provided with one or two facets to correspond with the cuboid bone; and its
internal border also offers one, which is in contact with another on the small
cuneiform. Its anterior border is roughened throughout its extent.

Fig. 66. Fig. 67.

LEFT HOCK: FRONT VIEW. LEFT HOCK ; INTERNAL ASPECT.

1, Apex of caleanens; 2, Astragalus, inner 1, Apex of caleancus; 2, Immer articular
ridge; o, Scaphoid; 4, Cuneiform mag- ridge of astragalus ; 3, Navicular, scaphoid,
pum ; 5, Cobeides. or euneiform medium; 4, Cuneiform mag-

numj 5, Cuboides; 6, Cuneiform parvum.

Small Cuneiform bone.—Situated at the inner gide of the tarsus, this
bone, the smallest of any yet examined, 18 elongated from before to behind,
flattened on both sides, and wedged in between the os scaphoides, the large
cunciform bone, and the large and internal small rudimentary metatarsal
bones, with which it corresponds by four &l"t]:cl.l!ﬁl‘ facets : a superior, two
inferior, and one internal. When this bone is in two portions, there are
then three cuneiforms, which may be distinguished, as in Man, by naming
them first, second, and third.
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obligue dow nwards and inwards: it presents o curvature forwards. The by of the bone
is prismatic and triangular in its mif]nllu part ; the posterior border of this prism forms a
Btm;ewlmt salient crest, which takes the place of a the insertion eminences on the pos-
terior aspeet of the femur in animals, and is designated the linea aspera. This line
bifurcates above and below ; below, the branches margin a triangular or popliteal space.

HUMAN PELVIS; FEMALE,

1, Last lumbar vertebra; 2, 2, Intervertebral substance; 3, Promontory of the
sacrum: 4, Anterior surface of the sacrum; 5, Coceyx; 6, lline fossa; 7, Antero-
superior spinous process; 8, Antero-inferior spinous process; 9, Acetabulum.—
a, lts notch; b, Body of ischium; g, Its tuberosity; d, Its spine; ¢ Pubis; f, !
Symphysis pubis; g, Arch of the pubes; f, Angle of os pubis; i, Spine of pubes,
with crest between it and A; & & Pectinea! line; [, [, Hlio-pectineal line, with its
prolongation, m, m; Hio-pectinesl eminence; o, Smooth surface for femoral
vessels; p, p, Great sacro-ischiatic notch.

The head is supported by a long neck, inserted obliquely info the superior extremity.
The two condyles are joined together in front by the trochlea, which is wide and
shallow.

. Lea.—Three bones: the tibia, fibula, and patella.

The tibi is very long ; its erest (or spinous proce=g) is much more doveloped than in
any of the domesticuted animals, an deseribes n kind of curve like an italic 8. On the
inner aspect of the inferior extremity is seen a voluminous process which occupies, inwardly,
a portion of the tibio tarsal articu ation : this is the internal malleolus. The articular
gurface is not exactly formed to correspond with the whele articular surface of the

astragalus.

The fibula is as long as the tibia. It is prismatie, and slightly twisted on itself. Tt
articulates above and below with the tibia. ‘I'he lower extremity responds to the astra-
galus, and forms a prominence named the external malleolus.

There is nothing particular to note in the patella.

D, Foor.—The foot of Man is situated in a horizontal direetion. Its upper aspect is
convex: its inferior face is excavated, and it rests on the ground by its two extremities.

1. Tarsus.—In the tarsus there are seven bones, three of which are cuneiform  The
astragalus articulates with the tibin and fibula; it responds to the scaphoid by a well

detached convex aiticnlar surface, named the head.
Tn the bones of the lower row, it is remarked that the cuboid responds to the fifth
and fourth metatarsals ; the first cuneiform to the third; the second eunciform to the

second metatarsal, and the third to the first.

2 Metalarsus—The metatarsus is compo e b ! |
ench other, They are enmmerated from without to within, and increase in

the first to the fourth; the fifth is the shortest and most voluminons,

sod of five bony columns, umrl{egmmllql tn
ngth from
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being nearer the centre of gravity than those behind, have to gustain the
largest share of the weight. They ought, consequently, to bo specially
organiscd as ovgans of support. Therefore it is that the four prinecipal rays
composing each of them—shoulder, arm, fore-arm, and foot—althongh flexed,
or disposed to be flexed, in an inverse sense to one another, oppose to the
pressure of the weight of the trunk, which tends incessantly to throw them
down, obstacles purely mechanical, and of such energy that we may still
understand how the body can be sustained on the anterior limbs, if we
suppose all the muscular masses surrounding these bony rays removed except
one.

Thus, the weight of the body is at first transmitted to the scapula throngh
the muscles that attach that bone to the trunk. It then passes to the
humerus, and from thence to the radius, to be thrown, finally, on the different
pieces composing the foot. Now the humerus forming with the seapula an
angle which is open behind, and with the bones of the fore-arm another angle
open in front, the weight of the body pressing continually on these angles tends
to close them, and thus cause the flexion of the bony rays. But this resnlt is
prevented by the combined action of two muscular powers—the biceps and
the extensors of the fore-arm. With regard to the radius, carpus, and
metacarpus, owing to their vertical direction they themselves support the
pressure of the weight of the body without requiring any muscular aid. But
the digital region, being directed obliquely forward and downward, forms,
with the principal metacarpal, a third angle open in front, for the sustenance
of which nature has given solid, inert, or contractile mechanical bands.

The anterior limbs are also agents of transport, for they can elevate the
trunk by the spring of their bony rays, and fix themselves on the ground by
their free extremity.

The posterior limbs are less favourably disposed than those in front to
assume the function of columns of support, a8 their rays are for the most
part in a state of permanent flexion, and joined in an angular manner to one
another, as may be seen by glancing ab the skeleton (See Figs. 1, 2, 5, 4,
5). It is therefore necessary that muscular agency should prevent the
breaking-down of these rays. Though defective as supporting columns,
they are nevertheless admirably designed to serve as agents of locomotion.
The slightest erection of these inclined rays propels the mass of the body
forward, and this impulsion is almost wholly transmitted to the trunk in
consequence of the very intimate union of the pelvis with the vertebral
column.

B. PARALLEL BETWEEN THE ANTERIOR AND Posterior Liniss.—After
what has just been said, it will be seen that the anterior limbs are more par-
ticularly destined for the support of the body, while the posterior ones more
especially play the part of impulsive agents in the locomotory acts.

Notwithstanding this difference in the functions assigned them, these two
columns offer in their conformation such striking resemblances to each other,
that some authors have been inclined to consider the posterior as an exact
repetition of the anterior limb, The following is a brief analysis of the
analogies existing between them. ;

At the end of the last century, Winslow and Vieq-d'Azyr, and nearer our
own time, Cuvier, Flourens, Paul Gervaig, Mnrtiqﬂ, Gregenbanr, and Lavocat,
have occupied themselves with the parallelism existing between the anterior and
the posterior members. All these anatomists did not absolutely arrive at the
same conclusion ; for several of them, forgetting that the question should be
examined in the whole animal series, made Man alone the subject of their
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more particularly in these two regions that the question of analogies has
been resolved in a contradictory manmer by anatomists, If would have
appoared less complicated had it been studied in a large number of species,
It has been pretended that the patella and the upper part of the tibia
represent the superior extremity of the ulva and radius; and that the
inferior portion of the ulna is represented by the fibula, and the lower part
of the radius by that of the tibia. This opinion is erroneous. It is true
that i Man the tibia and patella artienlate with the femur, as the superior
extremity of the ulna and radins responds to the humerns. But in quad-
rupeds, whose thoracic members are destined to sustain the weight of the
body, this disposition is no longer observed; the radius is seen to give
support to all the humeral surface, just as the tibin receives the femoral
surface; and, besides, the ulna becomes only a simple complement to the
elbow articulation, as the fibula does to the femoro-tibial articulation.
The tibia, therefore, corresponds to the radius, and the fibula to the ulna.
The oleeranon is represented by the superior nuclens of the fibula, and
not by the patelln. The latter bone is nothing more than a kind of sesamoid,
intended to facilitate the action of the extensor muscles of the leg. It ©
might be objected to this comparison that, in the anterior limb, the extensor
muscles are attached to the olecranon. But we reply that it matters little
where the musecles which move the leg or arm are fixed on one or other
of the two bones of these regions, because these bones act conjointly in the
movements of flexion and extension.
Parallel between the bones of the posterior and those of the anterior fool.—
The analogy becomes so marked when these two regions are compared, that
it is scarcely necessary to allude to it. The tarsal bones are to the posterior
limb what the carpals are to the anterior one; it is even possible to compare,
one by one, the several pieces in these regions. The metatarsals are but a
repetition of the metacarpals ; while the digital bones are so much alike that
it is difficult to distinguish the anterior from the posterior phalanges.

CHAPTER IIL

THE BONES IN BIRDS.

Tuese animals, destined for the most part to sustain themselves in the air, should
sxhibit in the conformation of their skeleton all the conditions whieh may favour srial
locomotion ; from this arise the differences which distinguish their skeleton from that
of mammalia,—diflerences which will now be rapidly traced.

VerTEBEAL CoLuay.— Cervical vertebra.—The cervical stallc represents in the bird,
as in the mammal, a kind of balancing pole curved like an 8, which supports the head,
and by its changes of form and direction varies the centre of gravity. When a bird
rises in the air and flies rapidly, it lengthens the neck and stretches ont the head to
carry the centre of gravity forwaids, But when it rests on the ground, it makes the
balancing-pole assume the natural wnd more or less giaceful inflection, by throwing the
head backwards, and transferring the greater rtion of the weight of its body to the
columns of support formed by the posterior membuers. These displacements of the centre
of gravity are executed in birds on a more extensive scale than in mammalia; the
vertebral stalk in the former is also longer, lighter, and enjoys an excessive mobility.

The vertebrm composing it number fourtecn in fouls, twelve in the pigeon, fifteen in
the duch, and eighteen in the goose; in the swan twenty-three have been counted :(—a
enrious variety which singularly contrasts with the numerieal unity noticed as one of
the most remarkable characters in mammalin! These vertehrm are generally longer
than in the latter class, and are particularly distingnished by the configuration of the
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The zygomatic bones have the form of two very thin stylets, and are unifed to the square
bone by their posterior, and eonsolidated with the supermaxillary by their anterior
extremity. The vomer soparates the guttural openings of the nose from one another.

The bones of the upper jaw are not fused with each other so rapidly as the bones of
the eraninm, The escending processes of the premaxillary and nasal bones even remain
for a long time united to the frontal bone by a simple synarthrodial articulation. This
arrangement allows the upper beak to execute a certain elevating movement, of which
we will speak when deseribing the articulations.

The inferior mazillary bone is originally formed of a great number of distinet seg-
ments whieli are scon united into a solid piece. The square, petrous, or bone of the
tympanum ought to bo considered as detached from the temporal. It is prismatic in
ghape, and provided on its upper gurface with a diarthrodial facet which unites it to the
temporal, and on its lower fuce with another facet articnlating with the branch of the
maxilla, Outwards it joins the zygomatic bone, and inwards with the pterygoid.
Behind, it gives attachment to the membrane of the tympanum; and in front it
presents a small eminence of insertion which Meckel considered a second zygomatie
Process.

ThorAX.—Sternum (fig. 73, 1).—The sternum of birds serving as a basis of support to
the museles moving the wings, shonld offer, and does in fact show, o remarkable degree
of strength, because of the extraordinary volume of these museles. And these being more
powerful and energetic ns the bird exhibits a greater degree of aptitude for flight, it resulis
that the strueture of the sternum is solid in proportion as the bird is strong on the wing.
For this reason we may infallibly pronounce as to the extent and power of a bird's flight
by an inspection of the sternum of individuals of its species. In this respect, however, we
only announce what is well known to be a particular application of the rules established
by the great law of cuncordance between the anatomical disposition of organs and their
physiologieal finality.

Studied in Palmipedes, which will serve as a type for deseription, the sternum presents
itself in the form of a large rectangular cuirnss, elongated from hefore to behind, of itself
cunstituting the inferior wall of the thoracie cavity, and also largely profecting the
abdominal cavity. Its superior fuce is concave, while the inferior is convex, and entirely
occupied by the insertion of the pectoral muscles. Tt presents, on the median line, &
thin and very salient ridge, named the brisket (or keel), which in a remarkable manner
multiplies the points of atiachment of these muscles. The anterior border offers in ila
mil:ld}; a small eminence of insertion, the episternal. Laterally, two articular grooves
are seen which correspond to the coracoids. ~ The posterior border is eut by two notches
which are often converted into foramina. On the luteral borders are observed small
double articular facets answering to the inferior ribs, The angles which separate these
two borders from the anterior are both prolonged into a little eminence, named by some
authors the cosful process.

In the Fowl, the sternum is not so strong as in the Goose or Duck. On each side of
the brisket it shows two wide notches, which greatly reduee its substance. These
notehes. closed in the fresh state by membranes, are distingnished as external and
internal. The latier, of greater size ti'mn the former, extends uearly to the extremity of
the bone. From this division of the lateral plates of the sternum result two. long and
slender processes dirceted backwards, The external terminates by becoming widened,
and forming a kind of bony plate, which covers the last inferior ribs. p

The sternum of Pigeons is distinguished by the enormous development of the brisket.
The two notches of the fowl are also met with in these birds, but the internal is nearly
always converted into a narrow furamen.

This eomparative study of the sternum in the chief domesticated birds leads us to
appreciate the eorreetness of the principles just enunciated, with regard to the form and
extent this hone may exhibit. The Gallinaceous Birds, properly so called. which fly
little and badly, have the sternum singularly weakened by the deep notelies cut in its
lateral parts, With Palmipedes, the sternum is wide and but slightly notehed, so that
the goose and duclk, which waddle along so awkwardly in our poultry yards, are eapable
of sustaining long and rapid flight, like that of the wild individuals of the same species.
With regard to Pigeons, which are well known to be swift and powerful flyers, may this
advantage not be due to the extraordinary development of the keel which constitutes the
brisket ?

amm_._ln the Fowl and Pigeon there are seven pairs of ribs: and in the Duck nine
pairs. Articulated superiorly with the dorsal vertebra, as in mammnls, these bones arc
srovided mear their middle with a flat eminence which commences at the posterior

orider, and is direoted backwards and npwards to rest by its freo extremity on the
externnl face of the next rib. These cminences (Fig. 73, 20) form an epiphysis at an
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particularly in walking birds, and composed, as in the mammalia, of an ilinm, ischiom,
and pubis. The ilium is consolidated with the last dorsal, the lumbar, and the sacral
vertebrmo: it is éxecavated on its internal face. The dechium partly incloses the side of
the pelvic cavity ; between its internnl border and the external border of the ilinm is an
orifiee which replaces the great ischiatic notch, Its inferior border is united to the pubis,
The latter is thin and elongated, and follows the direction of the inferior border of the
ischivm, with it circnmeeribing an oral opening more or less spacious. Its inferior
extremity extends beyond the ischium to eurve inwards towards that of the opposite side,
but without uniting with it. We do not, therefore, find the pelvie symphysis in birds,
and the pelvis is widely open below, a eircumstance which favours the passage of the
ege through the cavity and out of the cloaca. The cotyloid carity is perforated by an
opening at the bottom which traverses the bone.

Thigh bone—The femur is articulated inferiorly with the patella, tibia, and fibula, In
all walking birds, like the gallinnes, it is long and strong, as well as the rays below it.

Leg bones.—The patella is wide and thin. The fibia terminates, below, by two con-
dyles separated by a groove which beeomes articular behind. The fibula articnlates
by its head with the external condyle of the femur, and is consolidated with the tibia;
it never descends to the inferior extremity of that bone.

Tarsal bones.—The tarsus appears to be altogether absent in birds. Nevertheless
we may venture to consider, a3 o vestige of the bones of this region, a small bony nuclens
buried in a fibro-cartilaginous maas which glides on the posterior pulley of the tibia,
This nuclens represents the caleaneus of mammals.

Metatarsal hone.—A single melatarsal bone 15 found in birds, articulating superiorly
with the inferior extremity of the tibia, and terminating inferiorly by three pulleys
which support the three principal digits. 'This boae shows in the Fouwl, near its inferior
third, a conieal process turned backwards, which serves as a base for the spur. Behind
its superior extremity, it exhibits another which may be considered as a consolidated
metatarsal bone,

Hones of the digital region.—All the domesticated birds have four digits on the inferior
members: three principal, directed forwards, and one rudimentary, carried backwards.
The first, designated as internal, median, and external, articnlate with the inferior
yulleys of the metatarsal bones. The internal is formed by three phalanges, the second
}ms four, and the third five. These phalanges are formed something like those of the
earnivorn : the last is pointed, conical, and enveloped in a homy sheath. The fourth
digit, or thumb, is composed of three pieces; one of these, the fir-t, is geanall‘_v con-
sidered as n rudimentary metatarsal bone. It is attached by fibro-cartilaginons tissue
to the inner and posterior aspeet of the inferior extremity of the principal metatarsal
bone.

CHAPTER IV.
THEORY OF THE VERTEBRAL CONSTITUTION OF THE SKELETON.

Ix the series of vertebrated animals, the bony pieces of the trunk bearing
the name of vertebrm are those which offer the highest degree of fixity, and
to which the existence or the arrangement of the others appears to be subor-
dinate. This feature in organisation, recognised by E. Geoffroy Saint-
Hilaire and Professor Owen, has caused these men of science to assert that
the type of construction of vertebrated animals is the vertebra.

After B. Geoffroy Saint-Hilaire and Professor Owen, several German,
English, and French anatomists have gtudied the vertebral composition of
the skeleton ; and among the works published in France on this subject must
be specially noticed those of M. Lavocat.! In principle, all the writers
have arrived at the same conclusions, and only differ in some few details.

It is cortain that the base of the vertebral eolumn is formed by a series
of bony segments. Each of these segments is called an osteodesm, and each
osteodesm represents the body or centrum of a vertebra.

(' The distingnished anatomist and Director of the Impurial Veterinary School of

Toulouse.)
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then they are simple membrancs, binding together the different funicular
bands of a joint.

The inferosseous ligaments, less numerons than the preceding, are often
formed of interlacing fibres; they are always funicular, and fixed by their
extremities into excavations in the centre of articular surfaces.

b. The yellow ligaments are all peripheral, funicular, or membranows, and
enjoy & marked degree of elasticity, which permits them mechanically to
bring back to their usual position the Lony levers which have been momen-
tarily displaced. These ligaments, which ave powerful auxiliaries to the
museular forces, ave destined to give equilibrium in & permanent manner to
the w%ight of certain parts of the body which incessantly tend to fall to the
ground.

SynoviAL Capsures.— These arve very thin membranes of a serous nature,
intended to secrete the synovia. They are composed of two layers : a deep,
formed by fasciculi of the connective tissue; the other, superficial, is of
an epithelial character. The first sometimes adheres intimately to the inner
face of the funicular or membranous ligaments of the articulation ; at other
times it is loosely attached to them by an abundance of conneetive tissue.
The second layer is constituted by a single row of flattened polygonal cells.

It is generally admitted that the synovial membranes comport themselves
like the other serous membranes, by forming sacs which are cverywhere
closed. Aceording to this admission, a synovial membrane, after covering
the internal face of the peripheral ligaments of a diarthrodial articulation,
ought to be prolonged on the free surface of the cartilages of incrustation,
and should give them their brilliancy and polish. But it is necessary to
state that this is a pure hypothesis, against which rises a multitude of care-
fully-observed facts. The discussion of these belongs to general anatomy,
but they will be referred to here as briefly as possible.

1. If direct observation be consulted, it gives on this debated subject
the most precise information ; the cartilages are uncovered, and there is
no synovial membrane on their face. The anatomists who have mistaken for
this membrane the thin pellicle which it is possible to render evident on the
cartilages in obliguely entting their snbstance and separating morsels by
tearing it off, were evidently deceived, This pellicle has nothing of a serous
nature in its texture; it is mot vascular, for it has never been possible to
inject vessels on the surface of cartilages, nor yet in their thickness; it is
not covered by epithelium; and submitted to microscopieal examination, it
exhibits all the cliaracters of the amorphous matter of cartilage. It ought,
then, to be considered as a cartilaginous pellicle, detached from the super-
ficial layers of the articular surface—a pellicle which it has always been
impossible to find on cartilages which are quite fresh; and it has never
been possible to observe it without giving, by a preliminary desiceation, a
certain degree of tenacity to the cartilaginous substance about to be
examined,

9. Pathological facts prove nothing in favour of the existence of a
gynovial membrane on the cartilages. Hypertrophy of this pretended
membrane has never been witnessed ; the fun aosities looked npon asa result of
this hypertrophy are derived from an ther source. It has been demonstrated
that they extend. in certain cases, from the articular margins of the eartila-
ginous surface, whenece their E_su-::cﬂasiw invasions may often be fulluwe@. In
other cases, the vegetating membrane which constitutes them appears in the
centre of the artienlar surfaces, at puints tll}privmi of eartilage; they after-
wards extend to a certain distance on the remaining cartilage.
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o cavity of appropriate form. This artieulation may be the seat of the most
oxtensive and varied movements: flexion, extension, abduction, adduction,
cireumduetion, and rotation, BExample : the coxo-femoral articulation. '

9, The trochlean, angular ginglymoid, or perfect hinge articulation, =
when the articular surfaces are formed into trochlea, reciprocally fitting
into each other, and whose movements—flexion and extension only—are
execnted with the precision of a hinge, Example: the tibio-tarsal ar-
ticulation,

3. The condyloid, or imperfect hinge articulation, which permits, like the
preceding, the two principal movements of extension and flexion, and the
accessory movements of rotation or lateral inclination. The articular
surfaces, thongh very diversely shaped, nevertheless exhibit in all the
articulations one or more condyles opposed to an equal number of oval
excavations. Example: the femoro-tibial articulation. '

4. The pivot, trochoid, or lateral ginglymoid articulation, is a diarthrosis
formed by a pivot which turns in a semi-cylindrical cavity. Rotation
is the only movement. Hxample: the atlo-axoid articulation.

5. Arihrodia, or planiform diarthrosis, is constituted by plane, or nearly
plane facets. Gliding is the only possible movement. Example : the earpo-
metacarpal articulation. s

NomexonaTure.—The names of the articulations are usually those of °
the bones which form them. For instance, the scapulo-humeral articulation
is the joint between the scapula and humerus ; the intervertebral articulations
join to each other the various pieces comstituting the spine. When the
qualifying name of an articulation is composed of two elements, as in the
first instance, it is well to place first the word which indicates the bone
usually most fixed.

GENERAL COHARACTERSE OF THE SYNARTHROSES.

Qutures are the temporary articulations which exist only at an early
period of life. They nearly all disappear in the adult animal, in con-
sequence of the bones forming them becoming consolidated. They belong
almost exclusively to the bones of the head.

Anriconan Surraces.—The bones forming these come in contact by their
borders or angles, which, for this purpose, generally present very anfractuons
surfaces. .

Sometimes they are cut perpendicularly and simply roughened ; at
other times they are bevelled and joined by means of fine lamin® or trifling
inequalities ; again, they are notehed into deep and sinuous dentations; =
and lastly, one bone is fixed into a groove cut in the other. Tt will be
anderstood that such conformations of the articular surfaces onght to limit :
their movements and assuve the solidity of their union. !

Mopes or Usiton.—Cartilage interposed between these synarthrodial
surfaces directly unites them to cach other. It absolutely possesses the
came texture as the primary cartilage of the bones, and like it, has the
property of becoming ossified after having been vascularised. This ossi-
fication, which causes the disappearance of the sutures, occurs earlier
inwards than outwards. The periosteum, in passing from one bone to
another, adheres intimately to the sutural cartilage, and also aids in bringing
about a more complete synarthroses. It should, therefore, be included in
their means of union.

MovemexTs.— These are very obseure, and only noticeable in young
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that it adheres to the erests on the bodies of the dorsal and lumbar vertebrs,
as well as to the lower face of the sacrum and coceyx. At the fifth dorsal
vertebra it widens and thickens, and in the lumbar region is bound up with
the pillars of the diaphragm and confounded on each side with the large
ligaments of the pelvis.)

Uxion oF THE VERTEBRE pY THrir Srisan Portions.—Each vertebra,
in uniting by its annular portion with that which follows or precedes it,
forms a double arthrodial joint.

Articular surfaces—These are the facets cut on the anterior or posterior
articular processes, and which have been deseribed when speaking of the
vertebre themselves. They are eovered by a thin layer of cartilage.

Modes of union.—1, A common superspinous ligament; 2, Interspinous
lisgaments ; 3, Interlamellar ligaments; 4, Ligamentous capsules, proper
to the articular processes,

a. Common superspinous ligament.—This ligament, whose name suf-
ficiently indicates its situation, extends from the sacrum to the oceipital bone
and is divided into two portions : one posterior, or superspinous dorso-lumbar
ligament ; the other anterior, or superspinous cervical ligament. These two
ligaments, although continuous with one another, yet differ so strikingly
in form and structure that they are best described separately. )

1. Superdorso-lumbar ligament (Fig, 80, 2).—This is a cord of white
fibrous tissue, which commences behind on the sacral spine and ceases in

front about the inferior third of the dorsal region by insensibly assuming
the texture and elasticity of the cervical ligament, with which it is continuous.
It is attached in its course to the summits of all the lumbar spinous processes
and to the ten or twelve last dorsal. On the sacral spine, it is confounded -
with the superior ilio-sacral ligaments. In the lumbar region, it is united :
on each side to the aponenroses of the common mass of muscles. :

9. Superspinous cervical, or simply cervical ligament (Fig. 104, 1, 2)—
This ligament is entirely formed of yellow fibrous tissue, and constitutes,
in the median plane of the body, a very remarkable elastic apparatus which
separates the superior cervical muscles of the right side from those of the
left, and plays the part not entirely of an articular band, but rather of a
permanent stay charged to balance the weight of the head.

In the cervical lignment there is distinguished a funicular and a lameliar
portion. The first, usually called the cord of the cervical ligament, is a
wide funienlus which extends directly from the first dorsal spinous processes
to the summit of the head. Divided into two lateral lips by a median groove,
this cord is continued posteriorly with the dorso-lumbar ligament, and is
inserted forwards into the cervieal tuberosity of the oceipital bone. It is
covered above by a mass of fibro-adipose tissue which, in certain common-
bred horses, is very abundant. Below, it gives rise, in its posterior two-
thirds, to the majority of the fibres belonging to the lamellar portion. On
the sides, it receives the insertions of several cervieal museles. The lamellar

portion, comprised between the funicular portion, the spinous processes of the

socond doreal vertebra, and the cervical stalk, constitutes a vast triangular
and vertieal septum, which itself results from the apposition of the two
laming which lie back to back, aud are united by cellular tissue; they are
bordered above by the two lateral lips of the cord. The elastic fibres which
enter into their composition are given off either from the latter, or from the
spinons processes of the second and third dorsal vertebrm; they are dirccted
downwards or forwards, and reach the spinous processes of the last six
cervienl vertebrm, into which they are inserted Dby so inany digitations,
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ik THE ARTICULATIONS.

to the articular processes. Yellow and elastic in the cervical region, theso
ligaments are white and inelastic in the dorso-lumbar region.

d. Capsules proper to the articular processes (¥ig. 81, 5).—Each anterior
articular process is maintained against the corresponding posterior process
by & direct band: this is a peripheric capsule attached around the
diarthrodial facets, doubled internally by a synovial membrane which
facilitates their gliding, and covered, ontwardly, by the insertions of some
spinal muscles. These capsules, yellow and elastic in the cervical, are
composed of white fibrous tissue in the dorso Jumbar region. Very dcvelnEed _
ot the neclk, in consequence of the thickness of the aricular tubereles they |
envelope, they become reduced, near the middle of the back, to some fibres
which cover, outwardly, the diarthrodial facets in contact.

CHARACTERS PROPER TO S0ME INTERVERTEBRAL ARTICULATIONE, 1. Inter-
coceygeal and sacro-coceygeal articulations,—These are constructed after the
same type as the other spinal articulations, except that they are appropriate to
the rudimentary state of the vertebre they unite. The coceygeal bones only
come in contact by their bodies, their spinal lamine being reduced to the
merest traces, or are altogether absent. The anterior and posterior articular
surfaces of each vertebra are convex, and the interarticular fibro-cartilages,
hollow on both faces, resemble o biconcave lense. With re ard to the
peripheral bands, they are represented by a bundle of long;itu%inal fibres

spread over the surfuce of the hones, which they envelope in a commaon sheath,

9. Intersacral articulations—The eacral vertebrs being fused into one:
picce—the os sacrum—there is no oceasion to study the true artienlations in
this region. It may be remarked, however, that the superspinous dorso-
Jumbar ligament is continued on the sacral spine, and that there exist be-
tween the processes formed by this spine veritable interspinouns ligaments.

3. Sacro-lumbar articulation.—In this articulation, the great thickness of
the fibro-cartilage is to be remarked ; and, in addition, that the last lumbar
vertebra corresponds with the sacrum not only by its body and articular
processes, but also by the oval and slightly concave facets shown on the
posterior border of its transverse processes, which are adapted to analogous o
slightly-convex facets on the sides of the base of the sacrum. he
bundles of fibres thrown from one bone to another from around these sacro-
transversals (real planiform diarthroses) maintain the articular surfaces 1n
contact, and cover, outwardly, the synovial membrane which facilitates their
gliding.

4. Articulation of the two last lumbar vertebrae. This is distingui
the presence, between the transverse Processes, of a planiform diar :
like that of the sacro-transversal just noticed. These two articulations are
only found in Solipeds.

. Atlo-azoid articulation.—This is so far removed by its conformation
and special uses from the other intervertebral articulations, that it will
described ns an extrinsic articulation of the head and spine. (See the
Articulations of the Head.) |

e MoVEMENTS OF THE SPINE IN GENERAL—Each intervertebral articulas
tion is the seat of very obscure movements, whose separate study offers littla
interest. But these movements, when conjoined with those of the GLE

it v

articulations, result in bending the whole gpinal stalk in a somewhas:
marked manner, and producing either the flexion, extension, or laterak

inclination of this flexuous column., \
When flexion takes place, the spine is arched upwards, the common

inforior lignment is relaxed, the spinous processes geparate from oné
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156 THE ARTICULATIONS.

the superior odontoid ligament and the synovial membrane, one half the atlas and axis
must be separated by sawing longitudinally through them from one side to the other.)

This may be considered as the type of the trochoides.

Articular surfaces—To form this articulation, the axis offers its odontoid
pivot and the undulated diarthrodial facets at its base. The atlas opposes
to the pivot the concave semicylindrical gurface hollowed on the superior
face of its body; and for the lateral undulated facets it has analogous facets
which are cut on the transverse processes, on each gide of the vertebral canal.

Mode of union.—1. An odontoid, or odonto-atloid ligament; 2. An
inferior atlo-axcid ligament; 3. A superior ditto; 4. A fibrous capsule.

. Odontoid ligament (Fig. 81, 8).— Continued to the common superior
yertebral ligament, very short and strong, flattened from above to below,
and triangular in shape, the odontoid ligament is composed of glistening
white fibres, fixed behind in the superior channel of the odontoid process,
and inserted in front on the transverse ridge which separates the superior
face from the inferior aveh of the atlas, as well as on the imprints sitnated
in front of this ridge. This ligament is covered, on its lower face, by the
gynovial membrane of the articulation; and by its upper surface is in
contact with the spinal dura mater. It sends some bands within the
condyles of the oceipital bone.

b. Inferior atlo-avoid ligament.—This is a wide, thin, and nacrous-
Jooking band, extending from the inferior face of the axis to the inferior
tuberclo of the atlas, and covered by the long musele of the neck; it is
united to the synovial membrane by its deep face, and confounded on its

borders with the fibrous capsule to be immediately deseribed.

¢. Superior atlo-azoid ligament.—This exactly represents the inter-
spinous ligaments of the other cervical articulations,  Yellow, elastic, and
formed like the two lateral bands, it is continuous, laterally, with the
capsular lignment.

d. Capsular ligament.—This, it may be said, is only the interlamellar
ligament proper to the atlo-axoid articulation. It commences from the
sides of the preceding ligament, and becomes united to the inferior atlo-
axoid one, after contracting adhesions with the borders of the odontoid
ligament. In this way it encloses the articulation and the spinal canal.
Bofore and behind, it is attached to the anterior or posterior margin of:
the hones it upites. Its external face is in contact with the great oblique
muscle of the head ; its internal responds, in its inferior half, to the articular
synovial membrane, and its superior moiety to the spinal dura mater.
(Leyh deseribes this ligament as the interannular.)

Synovial membrane. —This lines the odontoid ligameut, the atlo-axoid
ligament, and the articular portion of the peripheral capsule. .

Movements.— Rotation, the only movement possible in the atlo-axoid’
articulation, is effected in the following manner: thie axis remains fixed,
and the first vertebra, drawn to one side chiefly by the great oblique
musele, rotates on the odontoid pivot, carrying the head with it.

In the Dog and Cat the odontoid ligament is replaced by three particular ligaments :
1, Two lateral cords, riging in common from the summit of the odentoid process, an
inserted, each on its own side, within the condyles of the occipital bone; 2, A lransverse
ligament, passing over the odontoid process, which it maintains in its place against
inferior arch of the atlus, and is attached by its extremitics to the superior fuce of the
latter. A small synovial capsule facilitates the gliding of the odontoid process heneath
this lignment, The articular synovial membrane always communicates with that of the

ocvipito-ntloid arbieulation, : :
In the Pig the disposition is nearly the same s in the Carnivor,

44
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138 THE ARTICULATIONS.

with regard to these articulations, as it will be found sufficient to call to mind
the topographical deseription of each picce entering into their formation.

4. Temporo-maxillary Articulation.

( Preparation,—Remove the masseter musele and the parotid gland. ~ Faw throngh the

Lead about the middle line, Open the articulation externally to exhibit the inter-
articulnr meniscus.)

The lower jaw, in its union with the cranium, constitutes a double
condyloid articulation.

Articular surfaces—With the temporal bone, these are the condyle, the
glenoid cavity, and the supracondyloid process which exists at the base of
the zygomatic process. The glenoid cavity is not lined by cartilage, and
appears to be merely covered by synovial membrane. With the maxillary
bone there is the oblong eondyle situated in front of the coronoid process.

Tnterarticular fibro-cartilage—The articular surfaces just named are
far from fitting each other accurately; this is
only accomplished by the interposition of a
fibro-cartilaginous dise between the temporal
and maxillary bones. This disc is a kind of
irregular plate, flattened above and below,
thicker before than behind, and moulded on
cach of the diarthrodial surfaces it separates.
Its superior face, therefore, presents: in front,
a cavity to receive the condyle of the temporal
bone ; behind, a boss which is lodged in the
glenoid cavity. The inferior face is hollowed
by an oblong fossa in which the maxillary con-
dyle is lodged.

Mode of union.—A fibrous envelope—a true
s ] ~ capsular ligament—surrounds the articulation,
Sy H:}E}f—;;fw P o nnI:lmia nttaghed by its borders to the margin of

1, Tnterarticular fibro-cartilage; the articular surfaces it unites. Formed, out-
2, External fasciculus of the Wu.rd].:j"‘, h}f a thick fasciculus of white vertical
capsular ligament.—a, Base of filres (Fig. 82, 2), this ligament becomes grey-
the coronoid process; B, Neck ish-coloured and elastic for the remainder of
of the maxillary condyle; ¢, Sl - F
Mastoid process; D, External 1t8 extent, and greatly diminishes in thickness,
auditory hiatus. - espocially in front. TIts inner face is lined by

the synovial capsules, and adheres to the cir-
cumference of the interarticular fibro-cartilage. Its external face responds,
in front, to the temporal and masseter muscles; behind, to the parotid

gland ; inwardly, to the external pterygoid muscle; and outwardly, to a

fibrous expansion which separates it from the skin, (Leyh mentions a

lateral external and a posterior ligament for this articulation, but Chanveau
and Rigot evidently look upon these as portions of the capsular.)

Synovial membranes.-—This articulation has two synovial sacs, one above
the other, which are separated by the ﬁhru—mrlailﬂgm?ua dise.

Movements—The temporo-maxillary articulation 18 the centre of all _t.lm
movements performed by the lower jaw. These are: depression, elevation,
lateral motion, and horizontal gliding. y

The lower jaw is depressed when it separates from the superior one, and
is elevated when it approaches this. These two opposite movements are
executed by o mechanism of such great simplicity that it need not be

Fig. 82,

I |
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110 THE ARTICULATIONS.

Anriong TIT.— AnTrovnATions of THE THORAX.

These arve also divided into eaxtrinsic and intrinsic. The first, named
costo-vertebral, unite the ribs to the spine. The second join the different
pieces of the thorax together; they comprise: 1, The chondro-sternal
articulations ; 2, Chondro-costal articulations; 8, The articulations of the
costal cartilages with each other; 4, The sternal articulation peculiar to
the larger Buminants and the Pig.  All these joints will be first studied ina
particular manner, then examined in a general way as to their movements,

1. Articulations of the Ribs with the Vertebral Colwmn, or Costo-veriebral
Articulations,

Each rib responds to the vertebral column by two points —its head and
its tuberosity. The first is received into one of the intervertebral cavities
hollowed out on the sides of the spine, and is therefore in contact with two
dorsal vertobri; the second rests against the transverse process of the
posterior vertebra. From this arrangement arises two particular articulations
belonging to the arthrodial class, which are named costo-vertebral and costo-
transverse. '

ClosTo-yERTEBRAT, ARTICULATIONS,—Articular surfaces.—Pertaining to
the rib, we have the two convex facets of the head, separated from each
other by a groove of insertion and covered by a thin layer of cartilage.
On the vertebre, the concave facets which by their union form the inter-
vertebral cavity ; these facets are also covered with cartilage, and separated,
at the bottom of the cavity by the corresponding intervertebral dise.

Mode of union.—1. An interarticular ligament (Figs. 83, 2; 84, 1), im-
planted in the groove of insertion of the head of the xib, and attached to

Fig. 83, Fig. 84.

ARTICULATIONS OF THE RIIS WITH THE VER-  ARTICULATIONS OF THE RINS WITH THE VER-

TERRLE, AND OF THESE WITH EACH OTHER TEBRE, AND OF TIESE WITIL EACH OTUER
(UPPER PLANE). (INFERIOR PLANE).

1, Spinal canal, upper fuce, showing the 1, Interarticular costo-vertebral ligament §
common superior liﬁnmmlt; 2, lnterar- g, _H, 4, Fasciculi of the stellate, or in-
ticular costo-vertebral ligament ; 3, Inter- ferior costo-vertebral lignment ; 5, Common
osseous costo-transverse ligament; 4, Pos- inferior vertebral ligament.

terior costo-transverse liganment.

the superior border of the intervertebral dise, which it encircles upwards
and inwards, to unite on the median line with the ligament of the opposite
gide. 2. An inferior Ecn}:li’mmi‘ ligament (Fig. 84, 2, 3, 4), flat above and
below, thin and radiating (whence it is often named the stellate ligament),
furmed of three fageiculi which are fixed in common on the inferior face of
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142 ; THE ARTICULATIONE,

is confounded in front with that of the opposite side. The inferior
portion, the inferior stellate or costo-sternal ligament, ig in relation with the
pectoral muscles.

Siynovial capsule,—There is one for each articulation.

Characters proper to the first costo-sternal articulation.—The first costo-
sternal articulation is not separated from its fellow of the opposite side; so
that these two joints are, in reality, only one, and the two cartilages lying
close to each other correspond by a small diarthrodial facet, continuous with
that for the sternum. The two sternal facets are inclined upwards, and
confounded with one another. Only one synovial cavity exists for this
complex articulation, which unites the two first ribs to each other and to the
sternum.

3. Chrondo-costal Articulations uniting the Ribs to their Cartilages.

These are synarthrodial articulations whose movements are very obscure.
They are formed by the implantation of the cartilages in the rugged cavities
the ribs present at their inferior extremities. The solidity of these articu-
lations is assured by the adherence of the fibro-cartilage to the proper
substance of the ribs, and by the periostenm which, in passing from the
bone to the cartilage, plays the part of a powerful peripheral band.

In the Or, the sternal ribs, in uniting with their cartilages, form a veritable
ginglymoid diarthrosis, whose movement is facilitated by a small synovial capsule.

4, Articulations of the Costal Cartilages with each other.

The ribs, attached' to each other by means of the intercostal muscles, are
not united by real articulations; neither are their cartilages of prolongment.
But the asternal cartilages are bound together by a small yellow clastic
ligament, which is carried from the free extremity of each to the posterior
border of the preceding cartilage; the anterior border of the first asternal
cartilage is directly united to the posterior border of the last sternal cartilage,
through the medium of the perichondrium and very short ligamentous bands.
This same asternal cartilage is also bound to the inferior face of the xiphoid
appendage by a small white ligament (the chondro-wviphoid), under which
passes the anterior abdominal artery.

5. Sternal Articulation peculiur fo the Ox and Fig.

It has been already shown that in these animals the anterior picce of the sternum is
not consolidated with the second portion. The two are united by a diarthrodial
artienlation : and for this purpose the anterior presents a concave surface, the posterior
a convex one, Bundles of peripheral fibres firmly bind them to each other, and a special
gmall synovial capsule facilitates their movements, which are very limited,

6. The Articulations of the Thoraz considered in a general manner in regard {o
Movements.

The thorax can increase or diminish in dinmeter in an antero-posterior
and a transverse dircetion; whence arises the &il[mbinn and contraction
of this cavity : the inspiratory movemenis accompanying the entrance of the
external air into the lungs, and the ewpiratory movements expelling the air
contained in these organs.

The variations in the antero-posterior diameter of the chest being due to
changes in the fignre of the diaphragm, need not bo noticed here. DBut the
transverso variations being the result of the play of the costal arches on the
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there is the atmospheric pressure, whose influence is of @ certain impor-
tance. This may be proved by removing all the gurrounding muscles, when
it will be found that the capsule is nob velaxed, nor are the articular surfaces
separated ; to effect this, it is necossary to make an opening in the capsule,
o as to allow the air to enter its cavity, when the surfaces immediately

separate.
Synovial capsule.—This is very loose, and entirely enveloped by the

peripheral capsule, whose internal surface it lines.

Movements.—Like all the enarthrodial articnlations, the seapulo-humeral
permits extension, flexion, abduction, adduction, circwmduction, and rotation,
These various movements, however, are far from being so extengive as in
Man, the arm in the domesticated animals not being det:mh::ﬂ from the
trunk, but being, on the contrary, fixed with the shoulder against the lateral
parietes of the thorax. Flewion and extension are the least limited and the
most frequently repeated movements; their execution always demands a
displacement of the two bones, which are almost equally movable. In flezion,
the seapulo-humeral angle is closed, not only because the inferior extremity
of the humerus is carried backwards and upwards, but also because the
scapula pivots on its superior attachments in such & manner as to throw its
glenoid angle forward and upward. Fawtension js produced by an inverse
mechanism. During the oxecution of the other moyements, the scapula
remains fixed, and the humerus alone is displaced, bringing with it the
inferior rays of the limbs. If it is carried outwards, we have abduction,
or inwards, adduction ; if the member passes successively from flexion to
abduction, and from that to oxtension, ete., in describing a cirele by its
lower extremity, then there is civeumduction; if it pivots from left to right,

or right to left, we have rofalion.
inclosed by the

In the Pig, Dog, and Caf, the synovial membrane is not exactl
fibrons capsule, but forms in front a cul-de-sac, which descends in the bic:pital groove to

favour the gliding of the coraco-radial tendon.
In Man, the seapulo-humeral articulation is disposed as in animals, but it is also
roasons noted above, this

protected above by the coraco-pcromion roof. For the
n in animals, As remarked by

articulation allows of more extensive motion tha
Cruveilhier, of all the joints in the human bedy, the seapulo-liumeral is that which has
the most extensive motion; in movements forward and outward, the humerus can

hecome lorizontal; in those of circumduetion it describes a complete cone, which is
more extensive in front and laterally than behind and inwardly.

2. H:umm'cr-i'adiﬂl, or Elbow Articulation.
aration.—Turn down the suferior extremity of the flexors of the fore-arm,
remove the olecranian, epicondyloid, and epitrochlean musecles, taking care not to
damage the ligaments to which they somewhat closely adhere.)

Three bones concur to form this articulation, which presents & remuark-
able example of an angular ginglymus: the humerus, by its inferior exs
tremity, and the two bones of the arm by their upper extremities.

Articular surfoces—The humeral surface, alveady described at page T4,
is transversely elongated, and convex from before to behind. It presents:
1, A median groove excavated by o synovial fossette ; 2, An external groove.

humeral trochlen) not so deep as the preceding 5 3, A kind of voluminous
condyle which borders, inwardly, the internal pulley, and whose antero=
posterior diameter is much greater than that of the external lip of the
trochlen of the opposite cide. The antibrachial curface, divided into tw
portions, 18 moulded to the humeral sarface ; it is, therefore, concave bEK 03 -
and behind, and is composed : 1, Of n double external groove: 2, Of an
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superior articular face of the humerus and, widening as it descends, reaches
the radius. Its median fibres, which are the longest, are divected vertically

‘downwards to reach the imprints situated below the bicipital tuberosity ;

its anterior fibres, curved forwards, are united to the tendon of the coraco-
radial musele, or ave confounded with the anterior ligament; the posterior
are turned backwards, near their inferior extremities, to join the arciform
fibrous fasciculi which inwardly unite the ulna to the radius. The middle
fibres of this ligament cover the inferior insertion of the short flexor of the
fore-arm and, in part only, that of the long flexor. Tt is covered by the
ulna-plantar nerve and the posterior radial artery and vein.
¢. The anterior or capsular ligament (Fig. 85, 9) is & membraniform band,
attached by its superior border above the humeral articular surface, and by
its inferior to the anterior margin of the radial surface. By its lateral
borders, it is confounded with the funicular ligaments. Tts internal half
is formed of vertical fibres which descend from the humerus and expand
over the radius, where they become united with the inferior tendon of the
ecoraco-radial muscle. In its external moiety it is extremely thin, and
composed of fibres crossed in various directions. Lined internally by
synovial membrane, this ligament is in contact, by ite external surface, with
the anterior radial vessels and nerves, the two flexor museles of the fore-arm,
the anterior extensor of the metacarpus, and anterior extensor of the
phalanges. The two latter muscles are even attached to it in a very evident
manner. The elbow articulation, elosed in front and on the sides by the
three ligaments just deseribed, has no particular ligaments posteriorly ; but
it is powerfully consolidated there by the olecranian insertion of the extensor
muscles of the fore-arm, and by the tendons of origin of the five flexor
museles of the metacarpus or phalanges.
Synovial membrane.—This membrane is very extensive and, stretched =
out on the internal face of the before-mentioned ligaments, forms behind
three great culs-de-sac of prolongment : a superior, oceupying the olecranian . =
fossa, and covered by a fatty cushion, as well as by the small extensor =
muscle of the fore-arm ;1 two lateral, which descend from each gide of the
ulnar beak, and are distinguished as internal and external ; the first lines =
the tendon of the external flexor of the metacarpus ; the second facilitates
the play on the upper radial extremity of the four flexor muscles of the foot
or digits, and which are attached in common to the epitrochlea. This synovis
cac also furnishes the radio-ulnar articulation with a divertienlum which®
descends between the bones of the fore-arm to below the adjacent diar-
throdial facets.
Movements. —Flexion and extension.
In flexion, the two bones do not approach each other directly, the inferior

extremity of the radius deviating a little outwards. This is due more to
the slight obliguity of the articular grooves than to the difference in
thickness existing between the external and internal extremities of the
humeral surface.

Fatension is limited by the reception of the beak of the olecranon in its
fossa, and by the tension of the lateral ligaments; so that the two rays
cannot be straightened on one another in a complete manner, or placed on

the same line. _
In the Dog and Cat, the external laternl ligament is very thick, and forms in it8

' Some grey elastic fibres which cover this cul-de-sae externally, have been wrongly
doscribed as a posterior membraniform ligament.
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_ The articular mrrfum which form this articulation are: in the ulna, the small
sigmoiil uamt;n a surface exeavated in the lateral sense, and semicireular ; in the radivg
a eylindrieal hal-hinge received into the preceding cavity.

To unite these there is an annulay ligament, a kind of fibrous web thrown around
the superior extremity of the radius, fixed inwardly on the ulna near the inner
extremity of the small sigmoid cavity, attached ontwardly fo the esternal lateral
ligament of the elbow articulation, and confounded superiorly with the anterio
lizament of the same articulation. This fibrous web, in uniting with the fibro-
eartilaginons cap of the external humero-radial ligament, and joining the small gigmoi
cavity by its internal extremity, transforms this last into a complete ring, eovered with
cartilage in its bony portion, and lined b gynovial membrane—that of the elbow
articulation—in its ligamentous portion. The head or superior extremity of the radius’
ia also inerusted over its entire contour with a layer of cartilage: a disposition whick
permits it to glide not only in the concave face of the emall sismoid eavity, but also on
the internal face of the two ligaments which complete this eavity.

Inferior radio-ulnar articulation.—This is also a trochoid articulation analogons to
the preceding, but inversely disposed. Thus, the concave artioular surface is hollowed
on the radius, outside the inferior extremity; the convex surface lies within the ulna,
These two facets are very small, and are maintained in contact by a diminutive
peripheral fibrous capsule. A strong. intcrosseous ligament, situated under the
articular facets, also eonsolidates this diarthrosis, and concurs by its inferior border &
form the antibraclial surface of the radio-carpal articulation. A gmall synovis
capsule is specially devoted to this articulation.

Mechanism of the radio-ulnar joints—The play of these two articulations i
simultaneous, and tends to the eame end; fhat is, to the execution of the double
rotatory movement which eonstitutes supination and pronation.

Supination is when the ulna remains fixed, an the radius pivots on it in such s
manner as to carry its anterior face outwards. Its superior extremity then turns from:
within forwards, and even from before outwards if the movement is exa georated, in the
artieular girdle formed by the small sigmoid cavity of the ulna and the ligaments which
complete it. The inferior extremity also rolls on the ulnar facet in describing a simila
movement, and the internal tuberosity of this extremity is carried forwards. ;

Tn the movement of pronation, this tuberosity is brought inwards, and the anterior
face of the radius comes forward by an opposite mechanism. g

The inferior ray of the anterior mem'i,aar being articulated in a hinge-like manner
with the radius, it follows that bone in its rotatory movements, the anterior face of the:
metncarpus looking outwards during supination and forwards in pronation.

The radio-ulnar articulation in Man resembles that of the Dog and Cat, the articular
surfaces only being larger and the movements more extensive. In supination, the
palmar face is turned forward, and the radius, situated on the outer side of the ulna, is
in the same direction as the latter. In pronation, on the contrary, the palmar face of
the hand looks backwards, and the radius, remaining outwards in its up]I:qr part, crosses

the ulna in front in such a manner that its lower extremity is placed within the ulna.

4. Articulations of the Carpus.

(Preparation.—Remove the tendons from around the articulation, detaching their
sheaths, but taking care of the ligaments.)

These comprise: 1, The articulations uniting the carpal bones of the
first row to each other; 2, The analogous articulations of the second row
3, The radio-carpal articulation ; 4, The articulation of the two rows with
each other ; 5, The carpo-metacarpal articulation.

ARTIOULATIONS WHIOH UNITE THE BoNEs oF THE Finst Row To" EACH
orrER.—These bones, four in number, are joined by the diarthrodial facets
on their lateral faces and form small arthrodial articulations.! They are
maintained in contact by six ligaments, three anterior, and three inlerosseous.
Mhe anterior ligaments are small flattened bands carried from the fourth bon
to the first, from the first to the second, and from that to the third. e
first, placed outside rather than in front of the ecarpus, is covered by the

\ The facet uniting the supercarpal to the first bone is not situnted on one of 18
fuecs, but rather on the anterior part of its gircumference,
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Artieular surfaces,—These are two, and are both transverscly elongated,
very irregular in their configuration, and divided into three portions. The
inforior shows: behind, three small condyles placed side by side; in front,
two slightly concave facets, The superior corresponds to the first by three
glenoid cavities and two convex facets.

Mode of union.—For this articulation, besides the common great liga-
ments, there are three particular ligaments. Two of these arve very short,
and ave situnted behind the earpus, underneath the great common posterior
ligament, They are readily perceived by removing the capsular ligament,
and strongly flexing the carpus. The strongest extends vertically from
the internal bone of the superior row to the second and third bones of the
metacarpal row; the other descends obliquely from the first bone of the
antibrachial row to the second of the inferior row.’—=Rigot. The third
ligament proper, much stronger !;ham the other two, reaches from the
supercarpal to the first bone of the inferior row and the head of the external
metacarpal bone. Tt is confounded, outwardly, with the great external
lateral ligament; inwardly, with the common posterior ligament. Its

posterior border gives attachment to the fibrous arch which completes the
carpal sheath. This ligament has also a branch which is fixed on the
second bone of the upper row (Fig, 87, 4).

Synovial membrane.—This lines all the ligaments, and is prolonge
above and below, between the carpal bones, to facilitate
the gliding of their articular facets. Two upper pro-
longations ascend between the three first bones of the
antibrachial row to cover the inferior face of the inte
osseous ligaments uniting them. Two other prolong-
ations descend between the carpal bones of the second =
row : the external, after covering the first interosseous
ligament, passes between it and the corresponding an--
terior ligament, and communicates with the synovial
capsule of the carpo-metacarpal articulation. The in-
ternal forms o cul-de-sac which rests on the inter-
osseous ligament. .

COanpo-Meracarpar  AntrovnaTion.—The  carpal
bones of the second row articulate with the superic
extremity of the metacarpal bones, constituting a plani
form diarthrosis.

CARPAT,  ARTICULA- ‘ . .,
TIONS; FRONT VIEW. Articular surfuces—These are, on each side, plane

1, 1, Anterior liga- facets more or fess inclined one on the another, and
ments uniting the continued between each other, The largest is in the
carpal bunes of each yiddle, and is generally hollowed by a small, shallow,
row ; 2, 2, {mten:: synovial fossette. i
if:mﬁ:ﬂﬁnnﬁpﬂm_ Mode of union—There are the four great common
pal articulation; 8, ligaments, and also siw special ligaments: tico anteriory
Common  external #po posterior, and two interosseous. I
ligament; & Com- Of the {wo anterior ligaments (Fig. 86, 2, 2), one i ©
i:g;‘h‘“““a 188 Jivided into two distinet bands, and unites the second

bone to the principal metacarpal; the other, concealed
by the external lateral ligament, attaches the first bone to the head of the =
external metacarpal bone. _
The two posterior ligaments described by Rigot do not appear to us

bo sufficiently distinct from the great ligament to merit a special deseription.
The fwo interosscous ligaments, completely overlooked by that able
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 artieular surface of the radius ; by its middle portion into all the carpal bones;
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fibres more or less oblique, and arranged crosswise; by its amplitude it
can adapt itself to the movements of flexion of the knee.

d. The posterior ligament, one of the strongest in the animal economy,
covers the posterior face of the carpus, filling up the asperities which
roughen it. It is inserted : above, on the transverse crest surmounting the

below, into the head of the principal metacarpal bone. Confounded inwardly
with the internal lateral ligament, united outwardly to the band which attaches
the supercarpal to the external metacarpal and the second carpal bone of the
upper row, this ligament is continued, by its inferior extremity, with the
carpal sty (or check ligament) which sustains the perforans tendon. Its
posterior face is perfeetly smooth, and is covered by the synovial membrane
of the carpal sheath.

MovemesTts oF THE Carran Anriovnarions.—The carpus is the seat of
two very extensive and opposite movements—flezion and extension ; to which
are added three very limited accessory movements—adduction, abduction, and
circumduction.

All the earpal articulations do not take an equal part in the execu-
tion of these movements; for it is easy to discover that they are chiefly
performed in the radio-carpal diarthrosis, and in the imperfeet hinge
articulation uniting the two rows of carpal bones. Bach of these articula-
tions participates in the movements of the carpus in nearly the same pro-
portions, and both act in an identical manner. Their mechanism is most
simple.

In flewion, the first tier of bones rolls backwards on the radius, the inferior
row moves in the same sense on the upper, the metacarpus is carried back-
wards and upwards, the common posterior ligament is relaxed, the capsular
ligament becomes tense, and the artienlar surfaces, particularly those of the
second joint, separate from each other in front. In extension, the metacarpus
is carried downwards and forwards by an inverse mechanism. This move-
ment stops when the ray of the fore-arm and that of the metacarpus are in
the same vertical line. In flexion, these rays never directly approach each
other ; the inferior extremity of the metacarpus being always carried ontwards.
Tt may also be remarked, that the slight moyements of abduction, adduction,
and cireumduction of the carpus are only possible at the moment when the
foot is flexed on the fore-arm, y :

With regard to the planiform diarthrosis arficulating the carpal bones of
the same row, they only allow a simple gliding between the surfaces in
contact ; and with the carpo-metacarpal arthrodia it is absolutely the same.
The restricted mobility of these various articulations has but a very secondary
influence on the general movements of the carpus; but it nevertheless favours
them by permitting the carpal bones to change their reciproeal relations,
and adapt themselves, during the play of the radio-carpal and intercarpal
hinges, to a more exact coaptation of the articular planes which they form.

Tu the other animals, the carpal articulations have the same essentinl characteristios

we have noticed in Solipeds. The four principal peripheral bands differ but little in
them : though in the Doy and Cat they are lax enough to allow somewhat extensi

lateral movements.
5. Intermetacarpal Articulations.

Tach lateral metacarpal bone articulates with the middle one by means
of dinrthrodial and synarthrodial surfaces, for the description of which
to page 82. An interosseous ligament, composed of very short and
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particular fasciculi: two lateral (seen on each side of the superficial liga-
ment in Fig., 89, 8), and a median which has been generally confounded
with the superficial ligament, although it is clearly distinguished from it
by its inferior insertion. Fixed in common to the posterior imprints of the
first phalany, these three fasciculi diverge in ascending to the base of the
sesamoids, where they have their upper insertion.

The deep ligament is constituted by two small bands concealed beneath
the middle ligament, Thin, short, flattened before and behind, and inter-
crossed, these bands are fixed to the base of the sesamoids in one direction,
aud in the other to the superior extremity of the first phalanx, near the
margin of its articular surface. This ligament is lined on its anterior face
by the synovial membrane of the articulation.'

e. The lateral sesamoid ligaments are two thin Iayers extending from the
external face of each sesamoid to the tubercle of insertion on Ehe side of
the superior extremity of the first phalanx. They are covered by the digital
vessels and nerves, by the fibrous stay detached from the suspensory liga-
ment to the anterior extensor tendon of the phalanges, and by the superficial
fasciculus of the lateral metacarpo-phalangeal ligament ; they are covered by
synovial membrane on their internal face.

B. The lignments destined to unite the two articnlar surfaces of the meta-
carpo-phalangeal joint are four: fio lateral, one anterior, and one posterior.

2. Each lateral ligament comprises two fasciculi, a superficial and a
deep, firmly united by their adjacent faces. The superficial fasciculus
commences on the button of the lateral metacarpal bone, attaches itself to
the median metacarpal, and descends vertically to terminate ab the superior
extremity of the first phalanx. It covers the phalangeal insertion of the
lateral sesamoid ligament and the deep fasciculus. The latter, attached
superiorly in the lateral excavation of the inferior extremity of the principal
metacarpal, radiates as it reaches the sesamoid and the superior extremity
of the first phalanx, where it is fixed by mixing its fibres with those of the
lateral sesamoid ligament. The inner face of this fasciculus is lined by the
articular synovial membrane,

5. The anterior ligament belongs to the class of capsular ligaments. IE
is a very resisting membraniform expansion which envelops the anterior face
of the articulation. Attached by its upper border to the anterior margin of
the metacarpal surface, and by its inferior border to the first phalanx, this
expansion is confounded at it sides with the lateral ligaments. Tt is covered
by the extensor tendons of the phalanges, which glide on its surface by means
of small serous sacs. Its internal face adheres throughout its whole extent
to the synovisl capsule.

c. The posterior ligament,® very appropiately named the suspensory ligament
of the fetlock (Figs. 88 ; 89, 4), is a long and powerful brace, composed of white
fibrous tissue, and often containing ciculi of fleshy fibres in its texture.
Lodged behind the median metaca 1, and between the two lateral meta-
carpal bones, this brace is quite thin at its origin, but it soon becomes
enlarged, and preserves its great thickness to the extent of its upper fourt]:
Fxamined in section, it appears to be formed of two a‘ppurpusgﬂ parhnns_w]uah
are closely adherent to each other. The superficial portion, the thinnest
commences by three gmall branches, which are fixed to the first and secon

1 The two hands described by Rigot as forming part of this ligament, beleng to th
Jateral faseiculi of the middle ligament. !

It eorresponds to the two museles whieh,
metacarpnl muscles.  See the Muscles of the fool.

in Max, lie alongside the inte
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pairs, extend to the summits of the sesamoids. That which is sent to eacl external
sesamoid gives off, on the side of the first phalanx, o reinforeing band to the proper
Fig. 89, extensor of the digit. The two last, profound and median, descend
into the interarticular notch of the metaca yal bone, after becomin

: a single fascienlus ; afterwards, they 1m.!u1ﬂt.wean the two intern
metacarpo-phalangeal ligaments, and se arate from each other in
passing downwards and forwards on the inner gide of the first
phalanx, to join the proper extensor tendon of each digit.
_ In the Pig, Doy, and Cat, for each metacarpo-phalangeal there
is: a proper synovial membrone; an intersesamoid ligament; an
inferior sesamoid ligament composed of two cross-bands ; two small
lateral sesamoid ligaments; two lateral metacarpo-phalangeal 1i
ments, attached inferiorly to the first phalanx and the neaamuitg-:
an anterior eapsular ligament, in the ecentre of which is found a
small bony nucleus, a 'iﬁm:l of anterior sesamoid, over which glides
one of the branches of the eommon extensor of the digits. The
suspensory ligament is replaced by real palmar interosseous muscles

see the Muscles of the fore-foot). Bome fibres situated between the

t phalanges of the great digits in the Pig, remind one of the
superior interdigital ligament of the Ox.

In Man, the cavity in the upper extremity of the first phalanx
in completed by a glenoid ligament. The glenoid ligaments of the
four first digits are united to each other by a transverse Li £
of the metacarpus, The articulations are consolidated E; two
lateral lignments. The metacarpo-phalangeal articulations allow
flexion and extension movements, as well as those of abduction
and adduction ; but the latter are limited by the lateral ligaments.

=7

T e S

7. Articulation of the First with the Second Phalanz, or
First Interphalangeal Articulation.

(Preparation.—Remove the extensor tendon; throw open the
metacarpo-phalangeal sheath, and turn down the flexor tendons.)

This is an imperfect hinge-joint.
Articular surfaces—On the inferior extremity of the
first phalanx, there are two lateral condyles separated by a
groove. Onthe superior surface of the second phalanx; there
are two glenoid cavities and an antero-posterior ridge.
The latter surface is completed behind by a glenoidal
fibro-cartilage, very dense and thick, which also acts as
a ligament. It is attached, in one direction, to the
e e second phalanx, between the superior articular surface
e aeTAcArpo- 0d the kind of fixed sesamoid which margins 1t behind ;
iaLaxGEAn axp in the other, it is inserted into the first phalanx by means
iR - pHALAN- of six fibrous bands: two superior, which embrace the
GEAL ARTICULA- jpferior, middle, and superficial sesamoid ligaments; two
TIONG; . MSSSamiddle aid $wo inforior, which extend to the sides of the
e inforior extremity of the first phalanx. This fibro-car-

1, 8, Outer and inner s i ;
’f{ldiﬁz;:ﬂrlﬁﬂ tilage 18 moulded, in front, to the articular surface of the

tatar=al bones: 2, latter bone, and forms, by its posterior face, a gliding

| ] Perforans tendon o
. and its check ligament 5 4, Suspensory lignment ; 5, Gliding surface, or s_hmth for the
flexor tendons, formed by the posterior face of the sesamoid bones, and intersesamoid,

transverse, and annular ligaments; 6, Section of lateral sesamoid ligament; 7, Lateral
fasciculus of the middle inferior sesamoid ligament; 8, Inferior superficial sesamoid
ligament ; 9, Lateral ligament of the first interphalangeal articulations 10, Section
of the terminal branch of the perforatus tendon: 11, Section of the lateral cartilage
of the foot; 12, Postero-inferior surface of navicular bone; 15, Section of lateral car-
tilage, plantar cushion, and wing of pedal bone; 14, Perforatus tendon; 15, Perforans

tendon,

< -, -

s




! 3 O
LF AR T 10 A
5 ¥ i1k
e LS
3 Eib - ) |
=10 [ E




&7y

R e e e
.

-

oo

158 THE ARTICULATIONS.

fascicnli, attached by their superior extremitics to the lateral imprints of the
gecond phalanx, and by their ‘nferior extremities into the two cavitics at the
base of the pyramidal eminence of the os pedis.  Each ligament is partly
covered by the complementary fibro-cartilage of that bone, and appears to
form a portion of it. Its anterior border is continuous with the common
extensor tendon of the phalanges; its internal face is covered by the
synovial membrane, which adheres closely to it. y

c. Posterior lateral ligamenis—These have been already mnoticed.

Tach is composed of the lowermost fibres of the lateral ligament of the first

interphalangeal articulation ; these fibres, after being attached to the.

second phalanx, unite into o eensibly elastic fibrous cord, which is chiefly

fixed into the extremity and superior border of the navicular bone, where the
ligaments join each other, and in this way form a kind of complementary
cushion which increases the navicular articular surface. It also sends off
o short faseiculus to the retrossal process, and a small band to the internal

face of the lateral fibro-cartilage. Partly concealed by the latter and the
plantar cushion, this ligament is covered inwardly by the articular

synovial membrane.

(For full details as to the manner in which the navicular is attached to
the pedal bone, the stndent is referred to the series of papers on the Horse's
ublished by me in the ¢ Veterinarian’ for 1870. It is only necessary

Foot, p
to refer here to the intimate connection there exists between the lateral and

interosseous ligaments, and the ctratiform fibro-cartilage covering the pos-
torior face of this sesamoid: a connection, or rather nnification, which has
peen strangely overlooked by hippotomists and hippo-pathologists, but
which has undoubtedly a most important bearing on the genesis of that
most prevalent and formidable malady of the anterior foot of the Horse

__navieularthritis.) .
Synovial membrane.— This descends below the facets which unite the

navieular to the pedal bone. Tt offers, posteriorly, a vast cul-de-sac which
reaches the posterior face of the second phalanx, and lies against the two
navienlar sheaths. It also forms another much smaller, by being prolong ol
between the two lateral ligaments of the same side. This is very often dis-

tended, and it is liable to be opened in the operation for diseased _
Movements.—The same as those of the fivst interphalangenl articulation.

In the Sheep are found: 1, An interosseous ligament to unite the navicular bone @

the third phalanx; 2, Two anterior lateral ligaments commencing, s already stated, af
erior face of the

the first E alanx : 3, Two lateral posterior lignments, passing to the )pﬂﬁl
alanx and the navicular bone (the internal is yellow and e astic); 4, A singley
ior extremity of the second

anterior, elastic ligament, attached above to the su .
lanx, and fixed below into the third, between the insertion of the common extensor
of the digits and that of the internal anterior lateral ligament ; an inferior interdigita
lignment, sitnated between the ungueal phalanges, whose scparation from « _
limits. This ligament is composed of parallel fibres, which extend transversely from the
one nuvieular bone to the other, and is covered on its inferior face by the skin of th
interdigital space. 1Its upper face is in contaet with an adipose cushion.

In %ha Oz, the external anterior lateral ligament, wide and exmndmg, is almos
entirely covered by the long branch of the proper extensor of the digit, to which it I
sntimately adherent, The interdigital ligament has a much more complicated charactt
than that of the Sheep. Tt is formed of fibres interc
divided at its extremities into two fasciculi: a superior Fuma over the perforang tendon
to which it serves as a restraining band, snd is fixed to the outside of the inferof
extremity of the first phalanx, : ! : g
wel which descends from the posterior mutnm?ul region, and which will b
noticed when describing the museles : an inferior, shorter than the preceding,
to the internal extrémity of the navieular bone and the internal face of the thir
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the ischiatic border and the internal angle of the ilinm, in hecoming
confounded with the preceding ligament. Its inferior margin 8 iuﬂerbeﬁ
into the rugged lip which borders the sacrum laterally. Tts posterior border
is united to the aponeurosis covering the coceygeal muscles, and its external
face is in contact with the principal gluteal and the long vastus muscles;
while the internal corresponds to the lateral sacro-coceygeal muscle,
d. Sacro-sciatic or isc?tiaﬁc ligrament (Fig. 90, 2).—This is a vast mem-
branous expansion situated on the side of the pelvis, between the sacrum.
and the coxa, and serves more as & MEANS for inclosing this portion of the
pelvie cavity than to assure the golidity of the sacro-liac articulation. Its
form is irregularly qunﬂrilnteml, and permits its cirenmference to be divided
into four borders: a superior, attached to the rugged lateral ridge of the
sacrum; an inferior, fixed to the supercotyloid ri%ige, as well as the ischial
tuberosity, and forming by the portion comprised between these two in-
sertions, with the small ischiatic notch, the opening by which the interne :
obturator and pyramidal muscles leave the pelvis; an anterior, imperfectly
limited, along with the great ischiatic notch, circumscribes the opening
through which the gluteal vessels and nerves, and the sciatic nerves pass; &
posterior, doubled in the form of two laminme which embrace the semi
membranosus muscle, and is confounded superiorly with the ApOTENTosis
enveloping the coceygeal muscles.  The external face of this ligament 15
traversed by the sciatic nerves, and is covered by the long vastus and the
gemitendinosus muscles, which derive numerous insertions from it. Its
internal face is covered, in front, by the peritonenm, and posteriorly is in
contact with the ischio-coccygeal and ischio-anal muscles, to which it gives
attachment. i .
Synovial membrane.—This lines the sacro-iliac ligament, but only
furnishes a small quantity of synovia. !
Movements.—The two sacro-iliac articulations being the centres tows
which all the impulsive efforts communicated to the trunk by the posterior
limbs converge, they do mot offer much mobility, as that would opposé.
the integral transmission of the quantity of movement. So that they
permit only a very restricted gliding of the articular gurfaces; and
union of the sacrum and coxa by diarthrosis appears to be exclusively
designed to prevent the fractures to which these bones w
exposed if they were fixed together in a more intimate manuer.
B. Antovrarion of THE Two Coxz, Ok Jsorto-pupic SyypHysis.—The
two coxme are united to each other throughout the whole extent of the inner
border of the pubis and the ischial bones. Tn youth, this is a veritable
amphiarthrosis, fixed by an interosseous cartilage and bundles of periphera
fibres.
The cartilage is solidly fixed to the small rugged eminences which ca ver
the adjacent articular surfaces, and becomes ossified, like the sutural
cartilages, as the animal advances in age. In adult Solipeds the coxm &
always fused with each other, .
The peripheral fibrous fasciculi extend tranversely from one bone &
the other, above and below the symphysis; those on the inferior face aré
incomparably stronger ond more abundant than the others. :
The movements of this articulation are most restricted, and depent
golely upon the elasticity of the interossecus cartilage. They cease

ossification.

The fusion of the two coxm proceeds very slowly in the
(), Sheep, and Goat species.

female of the Cat, Dog,
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Tixed by its adherent border to the margin of the cotyloid eavity, thi
lignment is lined by synovial membrane on its faces and free border. 1t 18
thickest in front and within.

With regard to the head of the femur, it will be remembered that it ig
exactly moulded to the cavity, and, like it, is excavated by a rugged fossa
which is entirely occupied by the insertion of the interarticular ligaments.

Moade of union —This joint is maintained by a peripheral eapsule, and
by two interarticular pands constituting the coxo-femoral and pubio-femo
ligaments. ' ' ;

a. Capsular ligament (Fig 90, 4).—This is o membranous sac, like that
of the seapulo-humeral articulation, embracing the head of the femur by its
inferior opening, and attached by its opposite aperture to the margin of I
cotyloid cavity and its protecting fibro-cartilage. This ligament is com-
posed of intercrossed fibres, and is strengthened in front by an obliqué
fasciculus which descends to the body of the femur, along with the anterior
thin musele, near which it is fixed. Tts internal face is covered by the articnlar
synovial membrane, and its external face is in contact, through the medinm
of adipose cushions, with : in front, the anterior thin musele (erureus) and
the straight muscle (recfus of the thigh ; behind, to the gemini, the internal
obturator, and the pyramidal muscles; outwards and upwards, to the small
gluteal musele ; within and Lielow, to the external obturator.

b. Coxo-femoral ligament (ligamentum teres, Fig. 90, 6)—A thick and
chort funicle of o triangular shape, deeply situatec between the two bony
surfaces, which it canmot, notwithstanding its shortness, maintain exactly in
contact without the other museular or ligamentous structures enveloping the
articulation. Its upper insertion occupies the internal moiety of the bottom
of the cotyloid cavity; and its inferior extremity is confounded with the
pubio-femoral ligament, being fixed with it into the rough fossa in the head
of the famur. Tt is enveloped by the synovial membrane.

¢, Pubio-femoral ligament (Fig. 90, 7, 8).—This ligament, longer ang
stronger than the last, originates from the pubic tendon of the abdominal
muscles and the anterior border of the pubis. Lodged in the inferior
channel of that bone, it passes outwards, enters the internal notch of the
cotyloid cavity, is inflected downwards on the fibrous band which convers
that notch into a foramen, and goes with the preceding ligament to b
insorted into the fossa in the head of the femur. Tts pubic portion lie
between the two branches of the pectineus, while its interarticular surface
is covered by synovial membrane.

Synovial membrane.—This membrane is very extensive; it lines
internal face of the capsular and cotyloid ligaments, and is reflected on th
interarticular ligaments to form aronnd them a serous vaginal covering. X
is even prolonged into the synovial fossa oceupying the centre of the cotylol§
cavity. .

Movements.—The coxo-femoral articulation is one of the joints which ¥
endowed with the most varied and extensive movements. Tt permits th
flexion, extension, abduction, adduction, civeumduetion, and rofation of the thig
on the pelvis. The mechanism of these movements is so simple, that the

need no particular consideration.

|

The domesticated animals other than Solipeds, nre distinguished by the complete abs ene
of the pubio-femoral lignment; so that in them the movements of abduction, which &€
limited in Soli by the tension of this ligament, are much more extensive; and it
the absence of the ligament in question, which explains the facility with which i!l:e AT
Tiuminanis are enabled to strike gidewnys, o movement known as a © cow’s kick.
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164 THE ARTICULATIONS,

these complementary meniseii, for the tibial spine rubs direetly against the,
inner sides of the femoral condyles. The infernal semilunar fibro-cartilage,
the widest and thickest, is inserted by its anterior extremity into one of the
excavations situated in front of the spine; its posterior extremity is attached
in the fossa behind that eminence. The eafernal semilunar fibro-cartilage i8
1:'1:{13&, in front, near the anterior insertion of the opposite fibro-cartilage ;
its posterior extremity gives origin to two glips or cords, one superior, the
other inferior. The first, the strongest and longest, terminates in the fossa
near the posterior extremity of the intercondyloid notch. The second, thin
and flat, is inserted on the posterior outline of the external tibial facet.

Fig. 91.

FEMORO-TIBIAT, ARTICULATION.

No. 1. Posterior face: the posterior ligament has been removed.—1, External menis-
cus; 2, Fibrous fasciculi fixing it to the femur; 3, Fibrons faseia which attaches
it to the posterior contour of the tibial surface; 4, Internal meniscus; 5, Tibial
insertion of the posterior crucial ligament; 6, External lateral ligament; 4,
Internal lateral ligament,

No. 2. External face: the external condyle of the femur and the meniseus have been
removed to show the crucial ligaments.—1, Anterior crucial ligament ; 2, Posterior
ditto ; 3, Fibular insertion of the external lateral ligament ; 4, Anterior patellar
lignments.—A, Internal meniseus; B, Anterior insertion of the external meniscns ;
¢, Passage for the tendinous cord common to the flexor of the metatarsus and the
ohterior extensor of the phalanges; D, Anterior and superior tuberosity of the

tibia; E, Tibial crest.

The external border of this meniscus is separated from the external latera
ligament by the tendon of the popliteus musele, and acts, with regard to this

tendomn, as a pulley. ; ¢ :
Mode of union.—The bands which bind this eomplicated articulation aré
very numerous. 'They will be successively described as: 1, Those whicl

attach the patella to the tibia; 2, Those which unite the femnr with the tibik

A. Ligaments attaching the palella to the tibia.—The patella is bound

the tibia by three funicular lignments, designated by the generic epithet

“ patellar.” They are cituated in front of the articulation, and are charged
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internal synovial membrane. It is fixed by its inferior extremity to the
imprints which cover the internal tibial tuberosity.

Tts fibres ave disposed in two layers, which slightly intercross in X fashion ;
those passing downwards and forwards adhere to the border of the internal
meniscus,  Covered by the aponeurosis of the adductor museles of the leg,
this lizament adheres by its deep face to the internal meniscus.

¢. The posterior ligament belongs to the class of membranous or capsular
ligaments. It is formed of two aponeurotic lamine separated superiorly,
but confounded inferiorly. The superficial lamina is composed of strong,
fibrous, intercrossed fascieuli, perforated with vascular openings. It is fixed,
above. to the posterior face of the femur, below the external gastrocnemius
muscle, The deep lamina envelopes, like a cap, the femoral condyles.
After becoming united, these two lamin® are attached to the posterior face
of the tibia, close to the superior articular face of that bome. Ifs external
face is in contact with the popliteal vessels, and the external gastrocnemius
muscle. Tts internal faceis covered throughout nearly the whole of its extent
by the lateral synovial membranes, embraces the condyles of the femur, and
aflheres to the posterior crucial ligament, as well as to the interarticular
meniseii.

d. The interosseous ligaments axe two funicnlar bands lodged in the inter-
condyloid noteh. They are more commonly designated erueial ligaments,
because they cross each other ab their middle part, like the letter X.
(Fig. 91.)

The anterior, oblique downwards and forwards, is attached by its superior
extremity to the bottom of the intercondyloid notch, and inwardly to the
external condyle. Its inferior extremity is fixed in the groove on the snmmit
of the tibial spine. The fibres entering into its formation are not parallel,
but slightly twisted in a spiral manner.

The posterior, longer than the preceding, and oblique in the opposite
divection, is inserted, inferiorly, into the little eminence behind the internal
tibial facet: whence it goes to the bottom of the intercondyloid noteh, to be
attached by its superior extremity within the internal condyle.

Synovial membranes.—For this articulation there are three synovial
membranes : a superior and two lateral. The first, very large and sustained
by the femoro-patellar capsule, facilitates the gliding of the patella on the
femoral pulley; it is prolonged in a eul-de-sac below the insertion of the
crural triceps. The other two, which lubricate the artienlar surfaces of the
proper femoro-tibial joint, include the crucial ligaments between them, and
cover the posterior ligament, the lateral ligaments, and the fibrous fageicnli
for the attachment of the meniseil. The external covers, in addition, the
tendon of the poplitens muscle, and furnishes a vast enl-de-sac which descends
in the anterior groove of the tibia to envelop the tendon common to the
anterior extensor of the phalanges and the flexor of the metatarsus. These
two femoro-tibial synovial membrancs lie against that of the femoro-patellar
articulation, in front of the condyles and the notch which separates them,
and if not always, at least not unfrequently. they communicate with it. The
three are separated from the lignments of the patella by a considerable mass
of adipose tissue which i8 pmlu-uguﬂ into the intercondyloid notch, at the
bottom of which it appears to be fixed. ‘

Movements.—This imperfect hinge joint can execute the two prineipal and
opposite movements of fleaion and extension, and a somewhat limited acces-
gory movement of rotation. ~The mechanism of these movements being
gimple enough to be readily anderstood without any preliminary explanation,
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diminishes from above to below, like that of the space it fills (Fig. 92, 13);
3, Below, by a ligamentous cord (Fig. 92, 14) which prolongs the fibula to
the external tuberosity of the inferior extremity of the tibia, where this cord

: bifureates, and is united to the two external lateral ligaments of the tibio-
tarsal articulation.”—Rigot.

In the Ox, Sheep, and Goat, the fibula being replaced by a ligament, there is no
proper tibio-fibular articulation.

[n the Pog and Cat, the two principal bones of the leg are united at their extremities
and middle part: 1

1. At their superior extremity, by means of a small arthrodial articulation, analogous

to that of the Horse, and, like it, provided with a particular synovial bursa ;
9. At their inferior extremity, by means of a seeond arthrodial articulation, whose

action is facilitated by a prolongation of the tibio-tarsal synovial membrane ;
f 3. By their middle part, through the interposition, between the two bones, of an
1| interosseous ligament, which 13 wide and membranous in its upper two-thirds, and formed

of extremely short and strong fibres at its lower third.

| In the Pig, the arrangement is somewhat the same as in Carnivora. It may be noted,
| however, that the facet of the upper extremity of the fibula is joined to the tibia by a
I
]

amall interosseons ligament, and that the articulation which results should be looked
upon as o small amphiarthrosis.

In Man, as in the Dog there are two peroneo-tibial arfhrodiz : a superior and inferior.

| 5. Articulations of the Tarsus or Hock.

( Preparation.—Remove the tendons from around the articulation, and incise, layer
after layer, the superficial fibres of the lateral lignments.)

These comprise: 1, The tibio-tarsal articulation ; 2, The articulation of
the first row of bones—the astragalus and caleis; 3, Those which unite the
bones of the lower row; 4, The artienlation of the two rows with each
other ; 5, The tarso-metatarsal articulation. The first is a perfect gingly-
i moid, and the enly joint really movable ; all the others are arthrodial, and
i their action is so restricted that they appear to be condemned to almost
absolute immobility. This intimate union of the tarsal and metatarsal
bones is evidently chiefly intended to guarantee precision in the movements
. of the tibio-tarsal articulation.

. Tipro-ransan ArTicvnarioN.—Two bones alone concur in the formation
'. of this angular ginglymoid joint : these are the tibia and astragalus.
kit Articular surfaces—For the tibia: 1, The two deep grooves, oblique
forwards and outwards, channeled in the inferior extremity of the bome; 2,
The salient tenon which separates these grooves, and on which there is often
a small synovial fossette.—For the astragalus, the pulley occupying its
anterior face (see page 103). .

Mode of union—Seven ligaments bind these articulations: two external
lateral, three internal lateral, an anterior and a posterior. ,

. a. Baternal lateral ligaments.—These are distinguished, according to their
Wl relative position, into superficial and deep. ‘ 1

15 The external superficial ligament (Figs. 93, 2; 94, 2), is a thick
. funicnlar cord, flattened in its inferior half. It commences above on the
external tuberosity of the tibia, behind the groove which divides this tube-
| rosity into two parts; {from thence it descends lﬂlh‘lﬂﬁtp?ﬂl‘tlﬂﬂl]j", fixing itself
snccessively to the astragalus, caleancus, cuboides, Iﬂi:lii“l]' metatarsal bone,
and the external rudimentary metatarsal bone, Passing in front with, and
! partly covered by, the lateral extensor of the phalanges, to which it
supplies a retaining band (Fig. 94, 2), this lignment 18 cunfuufiﬂeﬂ behind,
and near its inferior extremity, with the calcanco-metatarsal ligament. 1t =
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170 THE ARTICULATIONS.

a fibro-cartilaginous thickening, on which glides the perforans tendon. Tt
is nttached, above, to the tibia, below, to the astragalus and ealcis; at its sides
it 38 mixed with the two superficial lateral ligaments, and the astragalian
fasciculus of the middle internal ligament. Its internal face is lined by
articular synovial membrane ; the oxternal is covered and lubricated by the
vaginal serous membrane which facilitates the gliding of the perforans
tendon in the tarsal sheath.

Synovial membrane.—This membrane is developed at the internal face
of the two capsular ligaments, nearly covers the three internal ligaments,
and lines the external deep lignment. It communicates, in front and below,
with the synovial membrane proper to the articulation of the two rows of
tarsal bones. When it becomes the seat of dropsical effusion, it is always
distended forwards and inwards, because it is only sustained at that place
by the anterior capsular ligament. But the effusion may also raise the
posterior ligament and produce hernia in the hollow of the hoek, behind the
lateral ligaments. It is not, theretore, absolutely correct to attribute all the
synovial tumours in the hollow of the hock to dilatation of the tarsal
tendinous sheath.

WMovements.—Nothing ean be less complicated than the mechanism of the
tibio-tarsal articulation; this joint only permitting two opposite movements,
those of flexion and extension, which are so simple and precise that we may
dispense with a description of the manner in which they are execnted. It
muy only be remarked that, in order to prevent contact between the leg
and foot during flexion, the latter fraction of the limb deviates a little
outwards, owing to the marked obliguity of the articular grooves.

ARTICULATION OF THE DONES OF THE Fmsr Row, or CALCANEO-
AstrAaGALOID ArtiovrATIoN.—This is a componnd arthrodial joint, resulting
from the coaptation of the three or four articular facets of the posterior face
of the astragalus with the analogous facets of the caleis,

This joint is maintained by the lateral lizaments of the tibio-tarsal
articulation, amd by four calcaneo-astragaloid ligaments—a superior, external,
internal, and the last interosseous.

The superior calcaneo-astragaloid ligament is formed -of short parallel
fibres thrown across from one bone to the other, and is situated towards the
superior extremity of the pulley of the astragalus; it is lined superiorly by
the synovial membrane of the tibio-tarsal articulation.

The lateral ligaments are two very thin fasciculi concealed by the
ligaments which biud, laterally, the tibia to the tarsal bone.
 The interosseous ligament is very strong, and occupies a great portion of
the rugged excavation which separates the articular facets.

Phis articulation does not usually possess proper synovial capsules.
Two pmlnngmtinuﬁ of the synovial membrane of the two rows, in ascending
between the caleis and astragalus, facilitate the gliding of the two inferior
facets. An analogous praluugﬁtiuu of the tibio-tarsal synovial membrane is
offected for the superior facets, and it is not rare to find this prolongation

form a distinet capsule.

Movements nearly null.
ARTICULATION OF THE BONES OF THE Sgconp Row WITH EACH OTHER.—

MThese bones, four in number, are brought into contact in the following
manner :—The cuboides responds to the scaphoid by two facets, one anterior,
the other posterior; it articnlates with the great cuneiform by two similar
facets, the posterior of which is not always present. The scaphoid 18 united
to the two cuneiforms by the large conves facet occupying its entire lower
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172 THE ARTICULATIONS.

up with the internal and superficial tibio-tavsal ligaments in diverging down-
wards to the scaphoides, the great cuneiform bone, and the upper extremity
of the principal metatarsal bone.

4. The posterior tarso-metatarsal ligament is a vast, very strong, and v
complicated fibrous arrangement, which binds, posteriorly, all the tarsal
bones, and also fixes them to the three portions of the metatarsus. This
band. which is erossed by several tendons and by the artery and vein lodged
in the cuboido-seaphoido-cunean canal, is continued below by the tarsal
stay of the perforans tendon. It therefore closely resembles the posterior
carpal ligament. Its posterior face is covered by the tendinous synovial
membrane lining the tarsal sheath for the passage of the perforans tendons.
Tt is confounded, on its sides, with the calcaneo-metatarsal, and the internal
and superficial tibio-tarsal ligaments.

5. An interosseous ligament, attached to the four bones composing this
articulation.

It is provided with a particular synovial membrane which always
communicates, in front, with the tibio-tarsal capsule. This membrane is
prolonged, superiorly, between the caleis and astragalus, to lubrify two of
the facets by which these bones come into contact; and, in addition, it
descends between the cuboid and seaphoid bones to form a third pro-
longation for the anterior cuboido-scaphoid arthrodia.

Movements almost null.

T ARSO-METATARSAL ArTIoULATION.—This joint, formed by the meeting of
the three tarsal bones—the cuboid and the two cuneiforms—with the three
bones of the metatarsus, is fixed by the lateral superficial ligaments of the
tibio-tarsal articulation, the calcaneo-metatarsal ligament, those which have
been named the astragalo-metatarsal and tarso-metatareal, and by a strong
interosseous ligament which naturally forms three fascienli.

The synovial membrane proper to this joint ascends into the small
anterior euboido-cunean arthrodia, and into that which unites the two
cuneiform bones ; it descends to the intermetatarsal articulations.

Movements nearly null.

In all the domesticated animals exeept Solipeds, the tarsal articulations offer some diffe-
rential peenlinrities whose study is without interest, as it is without utility. It is only
necessary to remark that the immobility of the tarsal joints. properly called, is less
absolute than in Solipeds, owing to the peeuliar configuration of the articular surfaces of
some of the bones composing them. ‘I'hus, in the O, Sheep, Goat, and Pig, the caleis
is joined to the astragalus by a real trochlear articulation, and the latter bone is united
to the scaphoid by a diarthrodial joint of the same kind: a mode of articulation much
more favourable to motion than that of the planiform diarthrodial joint. In the Dog and
Cat, the same result is obtained by the reception of the head of tle astragalus into the
superior eavity of the scaphoids. 3

In Ruminanfs and the Pig, it is also ohserved that the tibio-tarsal articulation 1s
ﬁ_-rni.ed hi,r the tibia and fibula in the one direction, and by the astragalus and os caleis
in the other,

CHAPTER IIL

OF THE ARTICULATIONS IN BIRDS,

: articulations in birds will only arrest us for a few moments, as it
E:IIT Ezuiﬁ;-.ﬁieﬂmto some remarks on the intervertebral nqtipiln-uﬂuid and temporo-
muxillary joints, the only ones exhibiling & special conformation worthy of attention.

Tntercerlelral articulotions.—The great mobility of the neck of 'I_u::la ig not _nnl_v r!ue
to the fact of its length, relatively considered, but also to the peculiar manner in which
the vertebrm of this portion of the apinal stalk are articulated. Tt will be remarked that

e —
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174 ¢ THE MUSCLES.

They are distinguished as striated (or striped) and non-striated (or
unstriped) muscles, nccording to the character of the anatomical element
composing them.

The non-striated (or unstriped) muscles are removed from the influence of
the will, and belong to the organs of vegetative life. They are also
designated as internal muscles, or museles of organie life.

The striated (ov striped) museles, differ from the first in that, with the
exception of the fleghy tissne of the heart, their contractile power 18
immediately placed under the influence of the will. They are more
particularly concerned in the exceution of the functions of relation,
which canses them to be named the eternal muscles, or muscles of animal
life. These muscles are nearly all attached to the skeleton, and represent
the active agents in the movements of the osseous framework : they will,
therefore, be the only ones roferted to in this place, in studying the
locomotory apparatus.

But before entering upon the particular description of each muscle, we

will allude to the general considerations relative to their history.

CHAPTER 1.

GENERAL CONSIDERATIONS OXN THE STRIATED MUSCLES.

THE STRIATED ATUSCLES TN GENERAL.

Ix this first paragraph, we will survey in & general manner the volume,
situation, form, direction, attachments, relations, and names of the muscles
belonging to the locomotory apparatus.

A Vorome— Nothing is more variable than the respective volume of
the external muscles. What a difference there is, for example, between the
small scapulo-humeral musele and the long vastus or ilio-spinalis (longissimus
dorsi)! and what a number of intermediate sizes between these three points
of comparison! There are consequently very great, great, medium, small,
and very small museles. : _

The weight of the total mass of these organs varies according to the
gpecies, age, SeX, and state of health; but taking a general average, it will
be found that it represents nearly one-half the entire weight of the body.

B. Srrovarion.— There is 10 need to insist upon the fact, thata knowledge
of the situation of the muscles is one of the first objects to be acquired with
regard to their disposition. Bl

They may, like the bones, be described in two ways. il

1. In relation to the median plane of the body, from whenece their division
into pairs and single muscles. The last, very few in number, are far from
exhibiting the symmetry which exists in the bones of this division, a8 mMAaY

be seen in the diaphragm. +
np.-!r:r the other organs, gnch as the bones and surrounding

9, In relatio
l = - -
musé.n ﬂF-DRM.—-WiﬂI regard to their absolute form, the museles, again, like

the bones, are classed as long, wide, and short.
TLong muscles.—These muscles

limbg.,  Provided with a principal axi i
of their contraction, they present a middle portion—usual

are more particularly met with in the
xis, to which we may aseribe the effect

ly protuberant, and
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we may determine their extent and direction, and even their relations and
USes.

By the term atfachment, fiwed insertion, or origin, is meant the point of
the muscle which most usually remains fixed while that organ contracts;
the attachment, movable insertion, or termination is the name given to that
portion which corresponds to the lever displaced by the museular eontraction.
Muscles ave frequently met with whose two ingertions are alternately fixed
or movable ; and in such cases care is taken not to give these insertions one
or other of the designations.

The fixed insertion is often confounded with that of other muscles; the
movable ingertion is generally free and independent.

The muscles are sometimes directly attached to the bones by the ex-
tremities of their fleshy fibres; but most frequently they are fixed to these
inert levers through the medium of a fendon or an aponeurosis, whose
volume is less considerable than that of the fibres. Without this latter
disposition, the surface of the skeleton would not have been sufficiently
extensive to give insertion to all the external muscles.

The attachment of the museles to the bony levers is effected by a
kind of fusion between the fleshy or tendinous fibres, and the periosteum.

F. Renarions.—The indication of the relations of the muscles completes
the idea of their situation, and is of great importance in a surgical point
of view. They should, therefore, be studied with all the precision
possible.

The muscles entertain relations either with the skin, the bones, other
muscles, or with vessels and nerves.

. Tt is only, properly speaking, the subcutaneous museles, such as the
panniculus carnosus and the muscles of the face, which are really in im-
mediate contact with the skin. The others ave separated from it by the
aponeurotic fascia which will be deseribed as the appendices of the muscular
system.

: b. The superficial muscles are only related to the bones by their ex-
tremities. Those which arve deeply situated arve immediately applied by
their bodies against the bones of the gkeleton.

c. The muscles are related to each other in o move or less intimate
manner. Sometimes they adhere closely to one another and at other times
they arve separated by ‘nterstices filled with fat or eellular tissue, and
generally traversed by vessels and nerves. .

4. The connections of the muscles with the latter organs somelimes
assnme a remarkable character; this is when one of them aceompanies,
like a satellite, the vascular and nervous trunks eoncealed beneath its deep
face. There is in this circumstance an important fact with regard to
gurgical anatomy.

.. Nomesonature—DBefore the time of Sylvius, the muscles had not
received particular names. Qince the days of Galen they had been dis-
tinguished by the numerieal epithets of firet, second, third, ete., to_indicate
their place and their order of guperposition in the regions to which they
belonged. It is in this fashion that they are designated in the Italian v ork =
on the Anatomy of the Horse by Ruini. .'

Sylvius was the first to give the muscles real names; and his example
being followed by succeeding anthropotomists, the nomenclature _uf t'!mse -
Organs Was S00n completed. But no general view, 1o methodic spirit guided =

Sylyvius and his successors; it was sometimes their form, and sometimes their
direction, position, uses, ete., to which the muscles owed their names.

"
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In this work we will follow the nomenclature of Bourgelat, which will
however, be submitted to some change. DBut as the names given by Girard
are, in our opinion, of some assistance to students, care will be taken to
inelude them in the synonymy.

(It only remains for me to add that Chauveau's nomenclature will
be followed as closely as possible. Tt possesses advantages which are
greatly superior to that adopted by Percivall ; and as, in my opinion, the
names and terms imported into science should be as nearly alike in all
langunges as may be compatible with circumstances, in order to facilitate
study, comparison, and reference, T the more readily venture to take this
gtep. Percivall’s nomenclature will, however, be added in brackets to the
synonyms, as well as that of Leyh and Gurlt when occasion appears to
demand it.)

STRUCTURE OF THE BTRIPED MUSCLES.

There enter into the structure of muscles: 1, Muscular tissue, properly
go-called ; 2, Conjunctival tissue in the form of delicate
lamellz, aponeuroses, or tendons; 3, Vessels and nerves.

A. Musovrar Tissve.—This tissue is composed of
prismatic fasciculi, which it is possible to divide and
subdivide into several smaller and smaller fasciculi,
until the museular fibre or primitive fasciculus i8 reached.

The muscular fibre is a kind of irregular polyhedron,
with rounded angles, and extremities terminating in a
blunt point. It is sometimes straight, sometimes
wrinlled, but always striped either in a longitudinal or
transversal direction, or both at once.

B, ULTIMATE FIBRIL This fibre is formed by an envelope and contents.
OF BUNILG, doconks, | L Lhoyenoelape is @ very delicate, structureless mem-
o, Moo o o brane of an clastic mature, named the sarcolemma or
highly magnified, its myolemma. Nuclei in greater or less number can be
|:|1.]|_'ulpm:|11:l. being so BEEI OI its inner face.
”?'“““ﬂ "'"_““if*l’“«rﬂ"_‘- The confents are resolved into contractile fibrille and
B o Shbnili o he 00 inferatitial subslance. : :
seen, The contractile fibrilla constitutes the primary ele-
ment of striped muscle. It is a minute column whose
surface, according to Houget, exhibits the alternate prominences and
depressions of the twrns of a more or less fine serew ; and which, according
to Bowman, is formed by a mass of
Ll small dises, named by him the sarcous
elements.

The interstitial substance, granular
and nucleated, unites the fibrille in
the interior of the sarcolemmsa and,
in addition, according to Bowman's
hypothesis, the discs entering into
the composition of each fibrilla. :

The aggregation of the fibrille
produces the longitudinal strigtion : the transverse striation is the result

7

.éij;i-'

T2

MUSCULAR FIBRE BROEEN ACEROES, SHOWIENG
THE UNTORN SARCOLEMMA CONNECTING
THE FRAGMEXRTS.

enormous musele in the smallor Ruminants, is represented in Solipeds by two consider-

able muscles, much more voluminous than the musecle unalogous to the great pectoral.
It is only necessary, in this case, to change their names into superficial and deep

pectornls,

-———
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1. Tendons may pass in the same direction as the museular fibres. This

is the most simple manner.

or bellies by a middle tendon ;

But the musele may be divided into two bodies
it is then ealled a digastrie muscle.

9. Museular fasciculi, passing altogether from the same side to become
umnited into o tendinous cord, constitute o semi-penniform muscle.

2 Muscular fascienli may be implanted to right and left

of the tendon,

; and form a pennated or penniforn musele.
- & This arrangement of fibres demonstrates that the length of the muscle,
the length of its belly, and ‘the length of its muscular fibres, ghould be care-

fully distingnished.
i the tendon ineluded ;

Fig. 08,

DISTRIGUTION OF CATPILLARIES
19 MUSOLE.

; Fig. 99.

mentary fibre to be
fibires,

VK
':": -

1

SORTION OF AN ELEMENTARY MUSCULAR FIBRE,
WITH FOUR DARK-BORDERED ¥
| NG 1TS SURFACE ; after Beale.
b, Capillary blood-vessel, with fine merve-fibres;
4 fow only of the transverse markings of the
musele arve represented; ¢, Two of the dark-
bordered nerve-fibres passing

IMRES (a) OROSS-

gver the ele
distributed to adjacent
This arrangement, in which a dark-
hordered nerve-fibre, distributed to muscle,
divides into branches, one of which passes to
a vessel, while the other ramifies upon o

- muscle, is frequent. Magnified 700 diameters.

The first term is applicable to the whole of the muscle,
the second, to the fleshy body of the mugele, with the
exception of the tendon; the third, to
this fleshy body : the latter -dea is the most important, for it alone indicates

the muscular fasciculi constituting

the amount of contraction a muscle is sus-
ceptible of, and consequently the possible ex-
tent of movement it is capable of effecting.”—
Beaunis and Bouchard.

(\. Vessers Asp NEerves.—The muscular
tissue receives much blood ; the fibrous tissue
very little. The arferies are large, NUMErONS,
and each is acccompanied by two veins. The
capillary vessels anastomose in guch a manner
as to form rectangnlar meshes, whose greatest
diameter is directed towards the length of the
musele.

The lymphatic vessels of the muscles are
fow ; they sometimes penetrate their interior in

following the capillaries; at other times they remain on the surface, in the

external perimysinm. The exist-
ence of lymphatics has not yet becn
demonstrated in tendons, aponeu-
roses, or synovial membranes.

The nerves emanate from the
corebro-spinal centre. At their
terminal extremity they offer &
small enlargement, called by
Rouget the ferminal motor plate,
and by Doyére and Kiihne the ner-
vous colline (hillock). It is ad-
mitted that the motor tube traverses
the sarcolemma, losing its enve-
lope ; and that the substance of the
cylinder is spread over the surface
of the museular fibrille to form the
motor plate or nervous colline.

PHYSICO-CHEMICAL PROPERTIES OF
ETRIFED MUECLES.

Muscles are soft organs, Te-
markable for their more or less
deep-red colour, which varies with
the species, and even in these with
the age and health of the animals.
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to an immovable point. If the extremities of a musele are attached to two
movable levers, its contraction will bring about the displacement of one or
other of these: from this a movement is produced.

The degree of shortening of a muscle varies, according to its being
entirely free, or having o resistance to overcome. The mean limit of this
shortening is about one-fourth the length of the museular fibres; from this it
will be understood that the movement produced by the contraction will be
in proportion to the length of the fibres; though in this appreciation it will
be necessary to keep in mind the density and energy of the fibre, as well as
the intensity of the contractile stimulant.

As each fibre represents a force independent in its action, it results that
we may judge of the power of a muscle by the number of its fibres, or its
volume.

Muscles are often aided in their action by mechanical conditions: such as
the disposition of the levers on which they act, the direction of the muscular
fibres in connection with these levers, and, lastly, by the presence of lamelle
or elastic cords.

C\. Uses or Muscugs—There are jflexor, extensor, abductor, adductor,
rotator, and other muscles, for all the movements of which the articulations
are the centre.

To determine the functions or uses of the muscle, it is sufficient to know
their insertions, and the mode in which the bones furnishing these insertions
articulate with each other.

The result of muscular contraction being influenced by the form of their
principal axis, and the length and direction of their levers, it is necessary to
briefly examine these two points :

J. 1. The immediate effect of the contraction of rectilinear muscles is the ap-
: proximation of the bones to which they are attached. This approximation
i | is nsually brought about by the displacement of a single ray: that which
: receives the movable insertion of the musele. Sometimes, however, the two
| ravs move simultaneously, or they are alternately fixed and movable.

{ The first result produced by a curvilinear muscle is the straightening of
* its component fibres ; after which it may act on the bony levers as do the
E rectilinear muscles, if its contractile power be not entirely expended. When
i a muscle is quite cireular, its only action is to contract the opening it circum-
f scribes.

: With regard to the inflected mugcles, their action can only be estimated

R ) -

e e
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i from their point of inflexion ; they operate as if this point represented their
; origin or fixed insertion. :
i 9. The muscular powers are submitted to the statical and dynamical laws

i which govern the theory of levers; for the hony rays are only levers moved
by the muscles.

In the locomotory apparatus we find the three kinds of lever recognised
by physicists. Thus the head, extended by the great complexus muscle,
represents an interfiwed, or lever of the first class ; the foot, extended by the
guatm{:ucmii muscles, offers an example of the nterresisting, or second kind,
when thig member remains fixed on the ground ; lastly, the lower jaw raised
towards the upper by the masseter muscle, forms an interpuissant or third
kind.
It is worthy of remark that the arm of resistance in the bony levers is
* always extremely long; a circumstance which favours speed and the extent of

movement at the expense of power. ) '
On the other hand, muscles are rarely perpendicular to the arm of their
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‘n"f‘].liﬂ;.'l, he asserts, facilitates the study of anatomy in a gurgical point of
View ).

]3|- Preranarioy.—We will limit ourselves to some general remarks on the following
poinis :

Chaice of a suliject.—If there is for disposal a certain number of subjects from among
which it is possible to make o selection, the preference should be given to those that
have the museular system best developed ; not that large, soft, lymphatic horses with
enormons maosses of muscle should chosen, for these animals are always less
convenient than small or middle-sized, well-bred horses, Asses and mules, when very
emacinted, answer well for the preparation of the musecles.

Position of the subject. —It is necessary to place the subject, immediately after death,
ina convenient position, in order that the caduverie rigidity may sct in while itisin that
attitude, Without this precaution, the various parts of the body may assume an incon-
venient shape or direction, and all attempts to amend them will prove almost unavailing,
particularly in the larger animals. }

Three principal positions may be given to subjects :

1. The animal is in the firsé position when it is laced on its back, the four ex-
tremities in the air, and maintained in that posture by means of long cords passed
round the pasterns and fixed to the movable rings which terminate the extremity of the
four bars of the wheeled-table on which the subject is laid. The head should be beyond
the end of the table and rest upon a stool. The animal should always be placed in such
a manner that the head be opposite the fore-part of the table, 8o that the movements of
the pole or shaft be not impeded during the displacement of the apparatus. In order
that the neek be not twisted to the right or left, in attaching the fore-limbs the subject
should be raised so that the withers rest lizhtly on the table. According to the of
the animal and the length of the bars, the ropes ghould be passed around either the
pasterng, above the fetlocks, or even above the knees. »

2. To place the animal in the seeond fasim'm, it is turned on the belly, the two
thighs flexed, the extremities earried beyond the table, and the hiend fixed between two
bars by means of a rope passed under the zygomatic arches.

3. The subject is in the third position when it rests on its side. :

Tules to be ohserved during the preparation.—1. By no means, if possible, remove the
gkin from the regions to be dissected until quite ready to begin the dissection. 1f this is
impossible, then take the precantion of enveloping these regions in damp cloths, or in
the animal’s skin, to prevent desiceation of the aponenroses and the superficial muscles.

9 Mg dissect a muscle, it is necessary to remove the aponeurcses or the other
muscles which cover it, the cellular tissue enveloping it, and the fat, glands, vesselg, and

nerves lodged in the neighbouring interstices. The aponeuroscs should be removed in
ghreds by making them very tense with the forceps, but without raising them, and
cansing the blade of the sealpel to glide between the fibrons and muscular surfices,
keeping it always parallel to these two planes. The covering muscles should not be
entirely exeised, but ought to be cut through the middle, across their fibres, and the
ends thrown back; in this way it is always possible to replace a muscle by bringing the
two portions together ; the study of its relations is then much more easy. The cellular
tissue is got rid of by removing it with the forceps, and carrying the edge of the sealpel
i the re-entering angle formed by the cellular layer and the surface of the muscle.
Thiz method also suffices for removing aponcuroses when they are slightly adberent to
the museular fibres. But when they give attnchment to these by their under face, as
may be noticed in the external scapular aponeurcsis, it is necessary to have recourse
the method indieated above. To remove fut, glands, ete., scissors will be found very

advantageons.

Order to follow in preparing ail the muscles of the same sulbject, and o derive most
advantage therefrom—1. Place the subject in the first position, and commenee by study-
ing the muscles of the inferior abdominal region. Then excise them, leaving the posterior
extremity of the great pectoral muscle, the prepubie tendon, and the crural arch intact.
The abdominal eavity having been emptied of the viscera it contains, dissect and study
successively the diaphragm, the internal crural on, except the deep muscles, the
gublumbar region, the famnra‘li ml'lﬂ pmt’f:ni:r erural regions, the superficial muscles of

inferior cervieal region, and the peciora region,

e gt? 5 7 ior limbs, the animal is placed in the

o, After detaching for future use one of the anter
gecond position, and one after another may be dissected the muscles of the car, those of

the superior cervieal ion, the croup and costal regions, except the trinngular musele,
and the spinal region of the baclc ant loins.
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of the latter muscle; then the limb is removed by sawing through the seapula beneath

: the insertions of the angularis and great serrated muscles, as in figure 105. But as

' neither the cervical or dorsal insertions of the splenius are exposed, it is nccessary fo

. proceed to the second part of the operation by removing ‘the rhomboidens, angularis,

and the superior extremity of the shoulder. To prepare the third layer, which com-

i prises the great and small complexus, it is sufficient to excise the splenius, in following

] the dircetion of the neck, and to turn upwards and downwards the two portions of the

musecle (See fig. 106). Lastly, the deep layer—the transverse spinous, interfransverse,

- oblique, and posterior straight muscles, as well as the cervieal ligament—is exposed by
removing the two complexus and the ilio-gpinalis muscles (Ses fig. 104).

1. Rhomboideus. (Figs. 101, 6; 104, 1, 2.)

s Synonyms.—Deseribed by Bourgelat ns two muscles, the proper elevator of the
¢ shoulder and the rhomboideus, these were termed by Girard the cervieo-gubscapuluria
. and dorso-subseapularis. (This is the rhomboideus longus and brevis of Percivall, and
1 the dorso-scapularis and cervico-subscapularis of Leyh.)

Form—Situation—Direetion.—This muscle has the form of a very
elongated triangle, and is situated at the inmer aspect of the cervical
3 trapezius and the scapular cartilage, beneath the ceryical ligament, whose
direction it follows.

Fig. 101.

i

LATERAL VIEW OF THE NECK; SUPERFICIAL MUSCLES.
, 1, 1, Parotid gland; 2, Sterno-maxillaris and, 14, Its junction with its fellow of the
4 1R opposite side; 3, 4, Mastoido-humeralis, or levator humeri; 5, Splenius; 8,
| Ehomboideus; 7, Funicular portion of the cervical ligament, or ligamentum
1 colli; 8, Angularis of the scapula; 9, Supra-, or antea-spinatus; 10, Trapezius;

g 11, Infra-, or postea-spinatus; 12, Jugular wvein; 13, Subscapulo-hyoideus;
! 15, Trachea.
a & + = "
"J‘t ' Structure—Attachments.—1It is composed of thick, fleshy fasciculi, the
1] sl anterior of which are oblique downwards and backwards, the posterior
] passing directly downwards. These fasciculi are fixed by their superior

-‘ extremity to the funicular portion of the cervieal ligament and the summits
11 of the spinous processes of the four or five dorsal vertebrm succeeding the
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tho atlas (Fig. 105, 9). ¢, d. The two or three others are directly inserted
into the transverse processes of the third, fourth, and fifth cervical
vertebrio,

Rﬂlﬂ:ﬁﬂﬂﬂ‘—?Thﬁ splenius is related, outwardly, to the rhomboideus, the
angularis, cervical trapezius, and mastoido humeralis; inwardly, to the two
complexus and two oblique muscles of the head; by its inferior border, to
it:]'fm E?;pﬂrmr margin of the inferior branch of the ilio-spinalis (longissimus

orsi).
Action.—Tt extends the head and neck in inclining them to one side. If
the two act in concert, the extension is direct.

Fig. 102,

SUPERFIOIAL MUSCLES OF THE NECKE AND EPINAL REGION OF THE BACE AND LOINS.

1, Dorsal trapezius; g, Great dorsalj 3, Cervical trapezius; 4, Levator anguli
scapula ; 5, Splenius; 6, Anterior, or superficial portion of the mastoido-hume-
7' Its mastoid insertion; 8, The thin aponeurosis
uniting this insertion to the sterno-maxillary muscle; 8', Posterior portion of the
mastoido-humeralis; 9, Its inferior aponeurosis inserted into the interstice of the
long abductor of the arm; 10, Sterno-mazillaris; 11, Subscapulo-hyeidevs; 12,
Portion of the dermal muscle of the neck: 13, Portion of the great extemsor of
the fore-arm; 14, Posterior belly of the long abductor of the arm; 15, Great

pectoral muscle.

ralis s 7, Its humeral insertion ;
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lgple-ni}m- That of the anterior muscle is funicular, and receives, before its
g insertion, a digitation from the splenius (fig. 106, 10), and another from the
. mastoido-humeralis (fig. 106).
" Fiwed attachments.—The two fleshy portions of the small complexus have
I their fixed insertion in common with the anterior portion of the great com-
. plexus: 1, On the transverse processcs of the two first dorsal vertebra,
.' through the medium of aponeurotic digitations which serve as an origin to
i the last-named muscle; 2, On the articular tubercles of the cervical vertebra,
by the inferior extremity of their component fasciculi.
Movable attachments.—The terminal tendon of the posterior muscle
passes to the mastoid process of the temporal bone, The anferior passcs to

the transverse process of the atlas,

Fig. 103.

SN

ey

LATERAL VIEW OF THE NECK; MIDDLE LAVER OF MUSCLES.

1, Funienlar portion of the corvical ligament; 2, Complexus major; 3, Complexus
minor; 4, Rectus capitis posticus major; 5, Hectus capitis posticus minor 3 6,
Stylo-maxillariz; 7, Cavotid artery; 8, Pneumogastric nerve and branch of
sympatheticy 9, Longus golli; 10, Recurrent nerve; 11, Inferior scalenus; 12,
Spinalis, or transversalis colli; 18, Incision through rhomboideus and trapezius ;

14, Trachea.

- Relations—Outwardly, with the gplenius; inwardly, with the great
& complexus and the oblique muscles of the head. The tendon of the posterior
L fleshy portion is covered by the mastoid aponeurosis of the mastoido-

1% humeralis. _
) Aetion.—The small complexus inclines to its side the head and upper
tensor of the head.”

[ part of the neck., Tt also acts as an ex

1 Bourgelat has deseribed, by the name of long transversal,
lenius. We do not know

8 | oot
muscle, and attached it to e mosterior portion of the sp ;

1 1 o where to find one or other of l.hcmﬁu the crude deseription l:rtl Lafosse and Vitet, Girard
il considered them, like onrselves, a8 B single muscle, which he designates the dorso-
' mastoidens. Rigot bas united them with the anterior portion of the greut complexus al
ihe foremost fasciculi of the short transverse muscle (inferior lirameh of the 1ltn-cgptpalja),_ ,
he has only complicated their description.

LY
,1[ to make his long transversal ; in doing o0 Qi
4 These two muscalar fusciculi, being, to our Vicw, exactly represented, the posterior,
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10. Secalenus. (Figs. 104, 105, 106.)

Synonyms.—Costo-tracheleus—Girard, (Sealenus anticus and posticus of Man.)

Situation— Direction— Composition.—Deeply situated at the inferior
part of the neck, in an oblique dirvection downwards and backwards, this
musele comprises two portions of unequal dimensions, placed one above
another.

Form—Structure—Attachments.— A. The superior portion (scalenus posti-
eus of Man), the smallest, is composed of three or four fleshy fascienli, attached
by their extremities to the transverse processes of the last three or four
corvieal vertebre. The last terminates at the superior extremity of the
first rib.

B. The dinferior (scalenus anticus of Man), the most eonsiderable, is
flattened on both sides, thick and wide posteriorly, thin and narrow
anteriorly, and is composed almost entirely of fleshy fibres which are longest
as they are inferior. It is attached: 1, To the tramsyerse processes of the
last four cervical vertebrm by short faseiculi scarcely distinct from one
another, the first of which is crossed by the last digitation of the greak
antevior straight musele; 2, To the anterior border and external face of the
first rib, where all its fibres end.

Relations.—The scalenus responds: by its external face, to the sub-
geapulo-hyoideus, mastoido-humeralis, and the sterno-prescapularis; by its
internal face, to the hnfua colli, trachea, common carotid artery and its
accompanying nerves, and-—on the left side only—to the cesophagus; by its
inferior border, to the jugular vein. The two portions of the scalenus are
seprated from one another, in front of the first rib, by an interspace
traversed by the nerves of the brachial plexus.

Action—When the first rib is the fixed point, this muscle either directly
flexos the neck or inelines it to one side. When the neck is the fixed point,
it draws forward the first rib and fixes it in this position during the
dilatation of the chest, in order to aid the inspiratory action of the external

intercostal muscles.

11. Long Muscle of the Neck.

Synenyms.—Flexor longus colli—Bourgelat, Subdorso-atloidens—Girard. (Longus
colli—Pereivall.  Dorso-atloideus—Leyh.)

Situation—Composition—A single and considerable muscle, immediately
covering the inferior aspect of all the eervical and the first six dorsal
vertebrm, and composed of two lateral portions which are united on the
median line, and constitute, in certain animals, two distinet muscles.

Sﬂﬂmmm-—ﬁittucfmnenEs.-—Em.-.h lateral portion of the longus colli is
composed of a succession of very tendinous fasciculi. The most posterior of
these is attached to the nferior face of the bodies of the first six dorsal
vertobrm, and proceeds directly forward to reach the inferior tuberele of the
cixth cervical vertebra, into which it 38 inserted by a strong tendon. The
other fasciculi, less considerable, and confounded outwardly with the inter-
transversales of the neck, are carried from one cervical vertebra to another,
and are directed forwards, upwards, and inwards, in converging towards those
of the opposite side. They are attached successively : outwardly, to the
transverse processes of the last six cervieal vertebrm; inwardly, to the
inferior ridge on the bodics of the first gix. The most anterior fasciculus
passes to the inferior tubercle of the atlas, into which it is inserted by a
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of the spinous processes of all the lumbar and the last fourteen or fifteen
dorsal vertebrw—fiwed insertion of the muscle.

The fibres of the fleshy portion are detached from the inferior border
of the aponeurosis, at the twelth or thirteenth ribs, to the cartilage of
the seapula. They are diveeted forwards and downwards, and all converge
into o flat tendon which is inserted into the internal tuberosity on the

) body of the humerus— movable insertion. This tendon is remarkable, at its
E. tormination, for being placed at the external face of the teres magnus oOr
adductor of the arm, from which it reccives fibres, and between it and the

long extensor of the fore-arm; it then turns inwards, on the inferior
extremity of the first, in such a manner that this extremity is compri

Fig, 105.

s
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MUSCLES OF THE SPINAL REGION OF THE NECK, BACK, AND LOINE, MIDDLE LAYER;
AXD OF THE COSTAL AND ARDOMINAL REGION, SUPERFICIAL LAYER.

1, 2, Rhomboideus ; 3, Angular muscle of the scapula; 4, Splenius; 5, Its mastoid
aponeurosis ; G Mastoid portion of the small complexus; 7, Its tendon; 8, Cer-
vieal insertions of the mastoido-humeralis; 9, Atloidean tendon common to the
mastoido-humeralis, splenins, and small complexus; 10, Great anterior straight
muscle of the head; 11, Inferior sealenus; 12, Superior scalenus; 13, Small

i anterior serratus; 14, Posterior ditto; 15, Great sorratus: 16, Transverse
muscle of the ribs; 17, One of the external intercostals; 18, Great oblique
muscle of the abdomen; 20, Straight muscle of the abdomen; 21, Stylo-maxil-

lary portion of the digastric muscle.

within a duplicature of the membranous tendon of the latissimus dorsi

(Fig. 121). \ _ :
Relations.—This muscle 18 covered by the skin, panniculus carnosus,
trapezivs, and the mass of olecranian muscles. I

dorgal portion of the
covers the infraspinatus; the cartilage of the scapula; the rhomboidens

- the emall anterior and posterior gerrated muscles, whose aponeurosis 18
directly joined to its own; the ilio-spinalis; the principal gluteal ; & portion

4 of the external surface of the last ribs, to which its APONEUTOsis strongly
adheres; as well as the corresponding external intercostals, and the gre
serrnted muscle.  Detween tho last rib and the external angle of the ilinm,
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vortebre after the tenth, and to some lumbar vertebre. Its digitations
are fixed to the posterior border and external face of the nine last ribs.

3. Relations. —Outwards, with the great dorsal ; inwards, with the
amall anterior serratus, the ilip-gpinalis, common intercostal, and the
external intercostals. Some of its posterior digitations are partly con-
cealed by those of the great obliqne muscle of the abdomen; the last,
indeed, is entirely covered by that musele.

4 Astion.—This is an expiratory muscle, in consequence of its drawing

the vibs backwards and upwards.

5. The Tlio-spinalis Muscle. (Fig. 106.)

Synmayms.—]t represents the long dorsal, short tramsversal, and long spinous of
Bourgelat, Cuvier and others have deseribed it as consisting generally, in mammalia,
of five particular muscles, designated as longissimus dorei, transversalis cervicis, semi-
spinalis dorsi, and semispinalis colli. Tt corresponds to the ’lcmgisﬁimms dorsi, and trans-

versalis cervivis of Man.
Percivall designates this importart muscle the longizsimus-dorsi—the name given to

its analogue in Man. By Girard, Leyh, and Chanveau, it is styled the lio-spinalis.)

Tutent—Situation.—This, the most “powerful and complex of all the
muscles in the body, extends along the dorso-lumbar spine, above the
costal arches, from the anterior border of the ilium to the middle of the
cervieal stalle

Form.—It 18 Blc:mga.tenl from before to behind, and flattened above
and below in its posterior half, which represents the common mass in Man;
this mass is prismatic in form, thick inwards, and thin outwards. Anteriorly,
it is flat on both sides, and bifurcates into two voluminous branches, a
superior and inferior, between which pass the insertions of the complexus
to be fixed into the transverse Processes of the first dorsal vertebre.

Attachments.—1, Upon the lumbar border, the external angle and
internal surface of the ilium, the gacro-iline ligament, and the sacrum;
4. Mo the spinous processes of all the lumbar and dorsal, and last four
cervical vertebrm ; 3, To the articular tubereles of the lumbar vertebre and
the transverse processes of all the dorsal, and the last four cervical vertebrs ;
4, To the costiform Pprocesses of the lumbar vertebre, and the external
surface of the fifteen or sixteen last ribs.

Structure—1f this muscle is examined posteriorly, in the part which
forms the common mass, it will be found to be composed of very compack
fleshy fibres, covered in common by a thick aponeurosis. These fibres
commence at the posterior extremity of the muscle, and all proceed forward,
stopping to take successive insertions on the yarious bony eminences
in its teack, and forming three different orders of fasciculi, which are
more or less tendinous at their anterior or terminal extremity. These
fasciculi are infernal and superficial, internal and deep, and external.

The internal and superficial, or mal fasciculi, pass to the snmmits of
the spinous processes already noticed when speaking of the attachments.

These fasciculi are little, if at all distinct posteriorly ; but they become

more so auteriorly. About the sixth dorsal vertebra, they

separate
the other fasciculi to form the superior branch of the musele (Fig. 106, 3).

The internal and profound, or fransverse fasciculi, are those which attach
the musele to the articular tubercles of the lumbar vertebrs and transverse
processes of the back and neck. They arve well detachgd from es

d are very tendinous. Anteriorly, they pass

other, even posteriorly, an : ) : :
into the inferior branch of the ilio-spinalis, which they, m commen WIES
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the external fasciculi, go to form. From profound, they now becoms
guperficial ; and they are seen springing up between the others, which
appear to separate to allow them to pass (Fig. 106, 4, 4).

The external, or costal fasciculi, turn a litile outwards to reach the ribs
and costiform processes of the Inmbar region ; they are not very apparent
in this direction (Fig 106, 2, 2).

Tt will be easily understood that all these faseiculi do not come from
the common mass, which would be expended long before its termination at
the mneck, in consequence of the successive emissions of the fasciculi
composing it. To prevent this expenditure, there are continually added to
it mumerous reinforeing bundles of fibres, which arise either from its
aponeurotic envelope, or from the bones on which the primary fasciculi
terminate, and comport themselves absolutely like these, which they are
charged to continue to the neclk.

TRelations.—The ilio-spinalis is covered by the pyramidal point of the
principal gluteal musele, which it receives in a particular excavation, and by
the aponeurosis of the great dorsal and the small serrated muscles. 1§

es of the lumbar region, the transversales of the

covers the intertransversal
hack ond loins, the supercostals (levalores costarum) and the external
intercostals. Outwards, it ig bordered by the common intercostal.

The superior branch is covered by the great complexus and the trans-
versales colli. Inwardly, it responds to the cervical ligament and the analo-
gous branch of the opposite muscle. :

The inferior branch responds, outwardly, to the an is of the scapula;
i ales colli, and the aponeurotic digitations which
attach the great complexus to the transverse processes of the first dorsal
vortebre, From these digitations it even detaches a number of muscular
fasciculi, which go to strengthen this branch of the ilio-spinalis.

‘Action.—1It is a powerful extensor of the vertebral column, which, when
it acts singly, it inclines to one side. It may also take part in expiration.

6. Common Intercostal Muscle. (Fig. 106, 5.)
nyms.—Tmuhelu-mﬂtaJiﬂ—-Gimrﬂ. The gacro-lumbalis of Man. (Transversalis

ms{ﬁmt—-l’mimﬂ.)
Form—Situation.—A long, Narrow, and thin muscle—particularly at its.

the external border of the preceding muscle

behind the last rib.

Ext.rnmitiEsr-—ﬂitnuted alﬂne%
__This muscle, whose structure has been com=

with which it is confound
Structure—Attachments.
licated at will by so many anatomists, is yet extremely simple. It is formed
of a series of fasciculi, divected obliquely forwards, ‘ﬂ.nwuwa.:ds, and ont:

wards, tendinous af their extremities, and originat ;
i the external gurface of the ribs. The most posterior leave

the external border and inferior face of the common mass. The tendinous
digitation of shcarted into the transverse process

the anterior faseiculus is 1nser ce
of the last cervical vertebra, in ¢ommon with the inferior branch of the ilio=
apinalis. =
% Re!cdicms.-—-ﬂutwmﬂa, with the great and small serratus ; inwards, with

the external intercostals. ) 3
Action—1It depresses the yibs, and may extend the dorsal portion of

sping.
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A, Muscles of the Back and Cervir,

=

i —

e

In the trapesius of Man, acervical and a dorsal portion ean no longer be distinguished, '

Above, it l:‘i attached to the superior occipital
external third of the upper border of the elavicle,

Fig. 107.

FIRST, SECOND, AND PART OF THIRD LAYVER

curved line: below, it is fixed to the
and to the acromion and scapular spine,

OF MUSOLES OF THE BACK OF MAX

''HE FIRST LAYER OCCUPIES THE RIGHT, THE SECOND THE LEFT EIDE.

1, Trapezius; 2, Tendinous portion, forming, with a corresponding part of the
opposite muscle, the tendinous ellipse on the back of the neck ; 3, Acromion
process and spine of seapula; 4, Latissimus dorsi; 5, Deltoid; 6, Muscles of
dorsum of the scapula: infraspinatus, teres minor, and teres major; 7, Obliguus
externus; 8, Gluteus medius; 9, Glutei maximi; 10, Levator anguli scapule;
11, Rhomboideus minor ; 12, Rhomboidens major ; 13, Splenius capitis, overlying
the splenius, above 3 14, Splenius colli, partially seen: the common origin of the
splenius is attached to the spinous processes below the origin of the rhomboideus
major; 15, Vertebral aponeurosis; 16, Serratus posticus inferior; 17, Supra-
spinatus; 18, Infraspinatus; 10, Teres minor; 20, Teres major; 21, Long head
of triceps, passing between teres minor and major to the armj 22, Serratus
magnus, proceeding forwards from its origin at the base of the scapulaj 23,

Obliquus internus abdominis.

The fibres of the trapezins which are fixed iuto the clavicle, represent a portion of the

mastoido-humeralis of quadrupeds.

The great dorsal resembles iliat of the Dog and Pig, its fleshy portion being very
developed ; it is attached to the externnl face of the four last ribs by muscular digitations

and torminates on the border of the bicipital groove.

e e i
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1. Iliae Fascia or Lumbo-iliac Aponeurosis. (Fig. 108, a.)

This is a very resisting fibrous expansion, covering the great and iliae
psoas museles.  Aftached, inwardly, to the tendon of the small psoas, out-
wardly to the angle and external border of the ilium, this aponeurosis, a8 it
extends forwards over the great psoas, degenerates into cellular tissue,
Behind, it also becomes attenuated in accompanying the two muscles it
covers until near their insertion into the internal trochanter of the femur.
Its external or inferior face receives, posteriorly, the insertion of the ernural
arch, and gives attachment to the long adductor of the leg; for the re-
mainder of its extent, it is covered by the peritoneum.

9. Great Psoas Muscle. (Fig. 108, 1.)

_ Sy:mnym.—ﬂuhlumbo—tmchnntiuam—m’md. Psoas— Bourgelat. (Lumbo-femoral—
Leyh. FPsoas magnus—Fercivall.)

Form—Situation—This is a long muscle, flattened above and below at its
anterior extremity, prismatic in its middle, and terminated in a cone at its
posterior extremity. Tt lies beneath the transverse processes of the umbar
vertebre.

Spructure.—Almost entively fleshy, this muscle is formed of fasciculi,
very delicate in texture, directed backwards, and long in proportion to their
guperficial and deep situation. They all converge to a tendon which is

‘enveloped by the iliac muscle, and is confounded with it, ]
Attachments.—The great psoas is attached : 1, By the anterior extremity

of its fleshy fasciculi to the bodies of the last two dorsal and the lumbar -

vertebrm, except the hindermost, and to the inferior face of the two last ribs }

H

1

and the transverse processes of the lumbar vertebree ; 2, By its posterior
tendon to the internal trochanter, in common with the psoas iliacus.
Relations.— Below, with the pleura, the superior border of the diaphragm,
the lumbo-ilinc aponeurosis, which separates it from the peritoneum and
the abdominal viscera situated in the sublumbar region; above, with the
two last internal intercostals, the quadratus, and the intertransversales
muscles ; inwardly, with the small psoas and the internal branch of the
iline psoas; outwardly, for its posterior third, with the principal branch of
the latter muscle.
Action—A flexor and rotator of the thigh outwards when its fixed point
is the loins, this muscle also flexes the lumbar region when the thigh is
a fixed point. It is, therefore, one of the agents which determine the arching
of the loins, and which operate, during exaggerated rearing or prancing, i
“pringing the animal into & quadrupedal position again.

9. Tliac Psoas Muscle. (Fig. 108, 3, 4.)

—Tlio-trochantinens—Girard. (Leyh divides this muscle into two |

Synonyma : : : :
describes as the great and middle ilio-femoralis.  Tlincus— Percivall.)

tions, which he

FWsitmtim—ﬂit‘ecﬁnn.—TMs is a very strong, thick, and prismatie
musele, incompletely divided into two unequal portions by the groove for
the reception of the tendon of the great psoas: an external portion, somewhat:
considerable in size; and an internal, small. These two muscular portions
lie at the entrance to the pelvis, on the inner face of the ilium, in an oblique

direction downwards, backwards, and iuwards. <o 8 AN \
Structure.—Jt is almost entirely fleshy. The fasciculi forming it aré
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the origin of the anterior straight muscle of the thigh, from which it is
separated by o space filled with fat; inwardly, with the crural vessels. Tt
passes between the vastus internus and the pectinens, to reach the

trochanter.
Actions.—Tt is a flexor and rotator outwards of the thigh.

4. Small Psoas Muscle. (Fig. 108, 2.)
Synonyms.—Psoas of the loins—Bourgelat. Sublumbo-pubialis, or sublumbo-iliscus,
according to Girard. (Psoas parvus—Percivall. The lombo-ilineus of Leyh.)

Situation— Form—Structure.—Placed at the inner side of the great psoas,
very much elongated, and semipenniform in shape, this muscle is terminated
behind by a flattened tendon, and is composed of fleshy fibres, the longest of
which are anterior. These fasciculi ave all directed backwards and outwards
to gain the tendon.

Attachments.—1, To the bodies of the three or four last dorsal, and to all
the lumbar vertebre, by the anterior extremity of its fleshy fibres; 2, To
the ilio-pectineal eminence and the lumbo-iliac aponeurosis, by the posterior
extremity of its tendon,

Relations.— By its inferior face with the pleura, the superior border of the
diaphragm, the aorfa or posterior vena cava, and the great sympathetic
nerve; by its upper face, with the psoas magnus. It is traversed, near its
vertebral insertions, by numerous vascular and nervous branches.

Actions.—Tt flexes the pelvis on the spine, when the loins are the fixed
point ; but should the pelvis be fixed, it arches or laterally inelines the lnmbar
region. It is also the tensor musele of the lumbo-iliac aponeurosis,

Fig:, 109. 5. Square Muscle of the Loins.
! (Fig. 109, 1.)
Synonyms. — Sacro-costalis —
Girard. (Socro-lumbalis—Percivall.
Quadratus lwmborum of Man.)
Situation— Form— Structure
— Attachments.—This muscle is
comprised between the trans.
verse processes of the lumbar
region and the great psoas, and
is elongated from before to be-
hind, flattened above and below,
and divided into several very
tendinous faseiculi. The prin-
cipnl fasciculus, situated out~
wardly, takes its origin from
the sacro-iliac ligament, near
the angle of the sacrum, and ex-
tends directly forward to gain:
the posterior border of the last :
rib, after being attached by i
: upper face to the summits of the
DEEP MUSCLES OF THE SUBLUMBAR REGION. transverse processes of the lam=
1, Qiudr:;;na t]umlznr“m : IE, i;.“’ L['lumf“:m‘&m]?; bar vertebre. The other fasci-
g 8mall retractor muscle of Lhe last rib—a de- .
pendent of the small oblique of the abdomen. i::;o:-“;ﬂ ﬂ]_‘:;];g‘i:“ﬁ :!Itgfi:::r;n ¥

border of the fivst, and are directed obliquely forward and inward, to be
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tendons, which are inserted into each of the coceygeal bones. With regard
to their situation, these muscles are distingnished as sacro-coceygeus superior,
sacro-coceygeus inferior, and sacro-coceygeus lateralis.

a. Sacro-coccygens Superior.
(Synonym.— Erector eoceygis— Pereivall.)

The fasciculi which form this muscle take their fixed insertion either
from the summits and sides of the three or four last processes of the super-
sacral spine, or from the coccygeal vertebra themselves. The tendons
through which they effect their movable insertion into these vertebree are
always very short.

This musele, covered by the coccygeal aponeurosis, in turn covers the
vertebrs it is designed to move. It responds: inwardly, to the analogous
muscle of the opposite side ; outwardly, to the lateral sacra-coccygeus, and,
near its anterior extremity, to a very strong aponeurotic expansion which
separates it from the transverse spinous muscle. Tt directly elevates the fail,
or pulls it to one side, according as it acts in concert with its fellow or
singly.

b. Sacro-coceygeus Inferior.

(Synonym.—Depressor coceygis—Percivall.)

This muscle is thicker than the preceding; its constituent fasciculi
take their origin from the inferior surface of the sacrum, towards the third
vertebra, and from the internal face of the sacro-ischiatic ligament and the
coccygeal bones. Tt readily divides into two parallel portions, which
Bourgelat has described as two separate muscles. The fascicnli of the
internal portion are inserted, by their posterior extremity, into the inferior
face of the first coceygeal vertebra, Those of the external portion are all
furnished with strong superficial tendons, nearly all of which are for the
bones of the tail.

This muscle responds : outwardly, to the ischiatic ligament, the ischio-
coceygens and coceygeal aponeurosis ; inwardly, to the muscle of the opposite
gide, and to the coceygeal attachment of the rectum ; above, to the sacrum,
the bones of the tail, and the lateral muscle; below, to the rectum and the

coceygeal aponeurosis.
1t either directly depresses the tail or inclines it to one side.

¢. Sacro-coccygeus Lateralis.
( Synonym.—Curvator coceyyis—Pereivall.)

This muscle may be considered as the transverse spinous of the coccygeal
region ; indeed, it is confounded with that muscle of the back and loi_nl
by its anterior extremity, and appears to continue it to the inferior
extremity of the tail. b ) ) ¢

The fageiculi composing it have their origin from the spinous processes
of the last lumbar vertebrw, through the medinm of the transverse spinous,
from the cocoygeal bones. The tendons terminating these fasciculi are deep
and not very distinct. ) 2 siw 94

It responds ; outwardly, at the posterior extremity of the 111.0-513111“]15, to
the inferior ilio-eacral ligament and the coccygeal aponeurosis; inwardly,
to the transverse spinous and the coceygeal vertebra ; above, to the superior
muscle ; below, to the inferior musele, from which it 18 nevertheless
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glands, which in part separate it from the buecal mucous membrane. The
external, covered by the skin, adheres to it in the most intimate manner, and
is found isolated from it only on the median line, at fivst by the aponeurotic
expansion of the supermaxillo-labialis, then by a musculo-fibrous layer
analogous to that which forms the mento-labialis.

By its internal face, the inferior fasciculus likewise responds to the buceal
mucous membrane, and to some salivary glands, By its external face, it

Fig. 110,

SUPERFICTAL MUBCLES OF THE FACE AND HEAD.

1, Temporo-auricularis externus, or attollens maximus; 2, Levator palpebree, or
corrugator supercilii; 3, Temporo-auricularis internus, or attollens posterior;
4, 5, Zygomatico-auricularis, or attollens anterior; 6, Orbicularis palpebrarum ;
7, Parotido-auricularis, or deprimens aurem ; 8, Parotid gland ; 9, Temporal, or
subzygomatic vein; 10, Ditto, artery; 11, 12, Superior and inferior maxillary
nerves: 13, Faseia of the masseter muscle; 14, Nasal bomes; 15, Supernase-
labialis, or levator labii superioris almque masi; 16, Supermaxillo-labialis, or
nasalis longus labii superioris; 17, External maxillary or facial artery; 18,
Facial vein: 19, Supermaxillo-nasalis magnus, or dilatator naris lateralis; 20,
Superior maxillary nerve; 21, Zygomatico-labialis, or zygomaticus; 22, Parotid,
or Stenon’s duct; 23, Masseter ; 24, Alveolo-labialis, or buccinntor ; 25, Super-
maxillo-nasalis parvus, or nasalis hrevis labii superioris; 27, Labialis, or orbicu-
laris oris; 28, Maxillo-labialis, or depressor labii inferioris; 29, Mento-labialis,
or levator menti.

forms an intimate union with the cutaneous integument, like the superior
fasciculus.

This muscle plays the part of a constrictor of the anterior opening of the
mouth, and has complex funetions to perform in suction, the prehension of

food, and in mastication.
9. Alveolo-labialis. (Fig. 110, 24.)

Synonyms.—Molaris externus et internus—HBourgelat. (Buceinalor—Percivall. Leyh
divides this muscle into two portions; its superficial plane he designates the buceinatory

and the deep plgnu the molaris.)

Proceed to the ablation of the masseter; dissect the external surface of

enre of the risorius Santorini and zygomaticus, which are confo ,
the middle, as far as the commissure of the lips; turi
mucous membrane, in order to study the -
f the superficial plane to the maxillary

Preparation.
the muscle, tukiﬁg
with it. Then divide it in
down each strip on the jaws, and remove the
nor face of the muscle and the attachments o

boncs.
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4. Lachrymo-labial, or Lachrymal Muscle,
(Synonym.—Not mentioned by Tercivall, It is the inferior palpebral musele of Leyh.)

A wide and very thin muscle, situated superficially below the eye : it is
continuous, in front, with the supernaso-labialis; behind, with the eu-
ticularis; above, with the orbicularis of the eyelids, TIts fibres, partly
musenlar and partly aponeurotic, leave the external surface of the lachrymal
and zygomatic bones, are directed downwards, and become lost in a cellular
fuscia which covers the alveolo-labinlis ; some pass beneath the zygomatico=
labialis and form the zygomaticus minor, when this is present.

This muscle is supposed to corrugate and twitch the skin below the
ﬁf&

5. Supernaso-labialis. (Fig. 110, 15.)

Synonyms—The maxillaris of Bourgelat. The levator labii superioris alrque nasi of

Man. (Levator labii superioris almqgue nasi—Percivell. Franto-hdﬁalr’s—bsyl?.}

Sihmh‘m;—-ﬂ:’mctimm—Fﬂﬂnrﬂirucﬁure.—Eituuted on the side of the
face, in an oblique direction downwaords and backwards,! the supernaso-
labialis is a wide musele, flattened on both sides, elongated from below to
above, aponeurotic at its superior extremity, and divided inferiorly into two
unequal branches, between which passes the great supermaxillo-nasalis.

Attachments—It has its origin, by its superior aponeurosis, from the
frontal and nasal bones, and unites on the median line with the musecle of
the opposite side. Its anterior branch, the widest and thickest, goes to the
external ala of the nose and to the upper lip, where its fibres are confounded
with those of the orbieularis. The posterior branch terminates at the
commissure of the lips.

Relations—Outwards, with the gkin; inwards, with the supermaxillo-
labialis, the posterior portion of the small supermaxillo-nasalis, and vessels
and merves. Its posterior braunch covers the great supermaxillo-nasalis,
and the anterior is covered by that mnuscle.

Actions—1It elevates the external ala of the nose, the upper lip, and the

commissure of the lips.

6. Supermawillo-labialis. (Fig. 110, 16.)
Synonyms —Levator labii superioris of Bourgelat. The levator labii superioris proprii of
Man, (Nasalis longus labi superioris—Percivall.)

Situaﬁm—ﬂirectim—f‘m-m—Smﬂture.—Lying vertically on the side
of the face, below the supernaso-labialis, this muscle is a thick and conical
fleshy mass, terminated inferiorly by a tendon.

Attachments.—1t is attached, by the upper extremity of its fleshy body,
to the external surface of the supermaxillary and zygomatic bones—origin.
Its terminal tendon passes Over the transverse muscle of the nose, to unite
with that of the opposite side, and with it to form a single aponeurotic
expansion, which dips by small fibres into the subeutaneous museunlo-fibrous
tissue of the upper lip.

Relations—Covered by the Jachrymal and supernaso-labialis museles,
{lis muscle in turn covers the supermaxillary bone, the bottom of the false
nostril, the small supermaxillo-nasalis, and the transversalis nasi.

Aotions—1t raises the upper lip, either directly or to one side, as it acts
gingly or in concert with its congener. _

' It is to be remembered that we suppose the head maintained in a verlieal position,
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10. The Middle ( Intermediate) Anterior Muscle.

Synonyms.—Medius anterior— Bourgelat. Myrtiformis of Man. (Depressor labii
superiori— Percivall. Tnoisive muscle of the wpper lip—Leyh. A portion of the .
orbicularis, nceording to Rigot.)

Bourgelat thus names a deeply-sitnated musele which is fixed to the
snmer face of the premaxillary bone, above the ineisor teeth, and whose
fibres ascend to meet those of the posterior portion of the small super-
maxillo-nasalis muscle, to terminate with them on the anterior appendix of
the inferior turbinated bome; some fibres become lost in the lip. Itis
regarded as a dilator of the entrance to the nasal fossa.

To study this musecle, it is necessary to raise the upper lip and remove the mucons
membrane covering it. It may be dissected at the same time as the bony attachments of
the superficial plane of the alveolo-labialis musecle.

11. Maxillo-labialis. (Fig. 110, 28.)
Synonyms.—Depressor labil inferioris—Riget. A dependency of the buceinator of
Man. (Depressor labii inferioris—Percivall. Inferior maxillo-labialis—Leyh. Depressor
anguli oris of Man.} 3

S-itumt-iuﬂ—ﬂirectiﬂn—uFﬂam—ﬂtrﬂﬂ!m-&—ﬁituatoﬂ. along the inferior
border of the alveolo-labialis, whose direction it follows, this muscle forms a
long narrow faseiculus, terminating inferiorly by an expanded tendon.

“Attachments.—1, By its superior extremity, to the anterior border of
the lower jaw, in common with the deep plane of the alveolo labialis—fized
origin ; 2, By its terminal tendon, to the skin of the lower lip—movable
insertion.

Relations.—Ontwardly, with the masseter and the facial portion of

- cuticularis of the neck; inwardly, with the maxillary bone; in front, with
the alyeolo-labialis muscle, with which it is directly united in its upper two-

thirds.
Aetions—Tt separates the lower from the upper lip, and pulls it to the

side if one alone acts.

19. Mento-labialis or Muscle of the Chin. (Fig. 110, 29.)
(Synonyms.— Percivall appears to describe this and the next muscle as one. It is the
quadratus menti of Man.)

This name is given to a musculo-fibrous nucleus, forming the base of the
rounded protuberance beneath the lower lip in front of the beard. This
single nucleus is confounded, in front, with the orbicularis of the lips, and
receives into its upper face the insertion of the two posterior middle muscles

(levatores menti).
18. Middle (Intermediate) Posterior Muscle.

Synonyms.— Medius posterior—Bourgelat. (Levator menti—Percivall. Tneisive musele
of the lower lip— Leyh.)
Bourgelat describes, by this name, & small museular fasciculus, analogous

in every respect to the ’ nedius anterior. 'This little muscle takes its origin

from the external surface of the body of the lower jaw, beneath the inter-

mediate and corner incisors; from thence it descends into the texture of

to unite with that of the opposite side on the upper face of the men

lip,
Soveral anthors have de ibed it as a dependent of the last muscl

labialis.






224 THE MUSCLES.

bony crests which margin it; 2, By n wide fasciculus, paler than the other
portion of the muscle, but not unconnected with it, from the imprints
situated behind the crest surmounting the orbital-hiatus. Tt terminates on
the coronoid process and the anterior border of the branch of the lower
joaw.
Relations.—This muscle covers the temporal fossa, and is covered by the
tempnm—nuriﬂulm'is muscles, seutiform cartilage, internal scnto-suricularis,
the fatty cushion at the base of the ear, and by another adipose mass which
geparates it from tho ocular sheath. Its deep fasciculus responds, by its
internal face, to the two pterygoid museles.
Action.—1It brings the lower jaw in contact with the upper, by acting as
a lever of the first kind ; but the orbital portion of the muscle elevates the
inferior maxilla and moves it laterally by a lever of the third class.

3. Internal Pterygoid.

Synonyms.— Portion of the spheno-maxillaris of Bourgelat, (The pterygoideus internus
of Percivall, Leyh designates the plerygoideus internus and erternus as one muscle, the
spheno-mazxillaris or internal masseter.)

Siﬁuaﬁan—me—Structurﬂ.—ﬂitunted in the intermaxillary space,
posite the masseter, the pterygoidens internus, although not so strong as
that muscle, yet so closely resombles it in form and structure as o be
named by Winslow the internal masseter.
Attachments.—1. To the palatine crest and snbsphenoidal process—fized:
insertion : 2. In the hollow excavated on the inner face of the branch of the
lower jaw—movable insertion.

Relations—Outwardly, with the pterygoidens-externus, the orbital
fascicnlus of the temporal, the maxillo-dental nerves, mylo-hyoideal, and
. lingual museles, arteries and veins, and the inner surface of the bone which
receives its movable insertion. Inwardly, with the tensors palati—external
and internal, the guttural pouch, the hyoideus maguus, hyoid bone, digastricus,
the hypoglossal and glosso-pharyngeal nerves, glosso-facial artery and vein,
the hyoglossus longus and brevis muscles, the laryngo-pharyngeal apparatus,
the Stenonian duct, and the snbmaxillary glands. :

Aetion—TIt is an elevator of the lower jaw, and also gives it a very
marked lateral or deductive motion. If the left muscle acts, this movement
carries the inferior extremity of the lower jaw to the right; and if it be
the right muscle, then in the contrary direction.

4, Faternal Pterygoid.

Synonym.— Portion of the spheno-maxillaris of Bounrgelat.

Forﬂ1-Siiimtioﬂ-—Stmc!uw—-.&t!achmmts.-—A gmall, short, and very
thick muscle, aituated within and in front of the temporo-maxillary
articulation, formed of slightly tendinous faseiculi which leave the inferior
face of the sphenoid bone and the subsphenoidal process, and are directed
backwards and upwards to be fixed to the neck of the inferior maxillary
condyle.

ﬁ&!atioﬂs.:—ﬂutwmﬂly, with the orbital fasciculus of the tempord
muscle, and the temporo-maxillary articulation. Inwardly, with the
pumerous nerves emanating from the inferior maxillary branch, and with
the internal pterygoid and tensors palati. L

Action.—When the two external pterygoids act in concert, the inferiof
maxilla is pulled forward ; but if only one contract, the propulsion 3
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yan above, and formed entirely of

of the head, thinner and narrower below tl
its anterior to its posterior

fleshy fibres which extend transversely from
border. Inferiorly, it is composed of o small fasciculus, which is
distinguished from the prineipal portion by the slightly different direction
of its fibres, and which covers in part the external surface of the muscle,

HYOIDEAL AND PUHARTHGEAL REGIONS.

1, Neck of inferior maxilla: 2, Hard palate; 3, Molar teeth ; 4, Bucceal membrane ; 5,
Spbmaxillary glands; 6, Soft palate ; 7, Tendon of hyecideus magnus througl
which the tendon, 8 of the digastricus passes; 9, Lower portion of digastricus;
10, Stylo-hyeidens; 11, Buccal nerve; 12, Zvgomatic arch; 13, Orbital branch
of fifth pair of nerves; 14, Articular process of temporal bone; 15, Right cornu of
hyoid bone ; 16, Hyo-glossus longus, or Kerato-glossus; 17, Lingual nerve; 18, 18,
Tongue ; 19, Angle of left branch of inferior maxilla; 20, Submaxillary gland,
left side:; 21, Subscapulo-hyoidens ; 92, Great hypoglossal nerve; 23, Hyo-
thyroideus; 24, Sterno-hyoidens ; 23, Sterno-thyroideus: 26, Subscapulo hyoi-
deus; 27, Thyroid gland; 28, External carotid artery ; 29, Poeumogastric nerve ;

30, Stylo-hyoidens ; 51 Genio-hyoideus.

Attachments.—TIt originates from the mylo-hyoid line by the anterior
extremitics of its fibres. 1ts movable insertion takes place on the inferiox
face of the hyoid body, on its anterior appendix, and on a fibrous raphé which
extends from the free extremity of this appendix to near the genial surfacey
and which unites, on the median line, the two mylo-hyoidean muscles.

Relations.— By its external face, with the inferior maxilla, the digastrig
musele, and the submaxillary lymphatic glands., By its internal face, with
the sublingual gland, the Whartonian duct, the hypoglossal and lingus
nerves, the genio-glossus, hyo-glossus longus and brevis, and genio-hyoidens.
Tts superior border responds o the internal pterygoid. 1

Action.—In uniting on the median line with that of the opposite sidé
this muscle forms a kind of wide band or brace on which the tongue resiss
When it contracts, it elevates this organ, or rather applies it against
palate.

9. Genio-hyoidens.
tuation—A fleshy, elongated, and fusiform bodys
the inferior one, and applied,
-hyoidean brace.

Form—>Structure—>Si
{endinous at its extremities, but especially at
writh its follow of the opposite side, to the mylo
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Fig. 114,

Situation —Composition.—This musele
ie situated between the two anterior
limbs, occupies the inferior surface of
the chest, and is formed by two por-
tions which adhere closely to cach other,
but are yet perfectly distinct. Following
the example of Girard, we will describe.
these as two particular muscles by the
names of sterno-humeralis, and sterno-
aponeurolicus.

A. SresNo-numeRaLs, — Form —
Structure.—This is a short, bulky muscle,
flattened above and below, contracted at
its termination, and composed almost
entirvely of thick parallel fibres.

Direction and Attachments.—It com-.
menees on the anterior appendage and the
jnferior border of the sternum, and is
directed obliquely backwards, downwards,
and inwards, to reach the anterior ridge
of the humerus, where it terminates by
an aponeurosis common fo it, the mas-
toido humeralis, and the sterno-aponeuro=
ticus.

Relations.—It responds, by its ex-
ternal face, to the skin, from which it i8
separated by a eellular layer, and to the
inferior extremity of the cuticularis
colli; by its internal face, to the sterno-
aponeuroticus and gterno-prescapularis.
Tts anterior border forms, with the mas-
toido-humeralis, o triangular space oecns
pied by the subeutaneous, or ¢ plate,” vein
of the arm.

Aetion—Tt acts prineipally as
adductor of the anterior limb.

B. STERNO-APONEUROTICUS.—Form
Structure — Direction — Attachments. — A
very wide, thin, and pale quadrilateral
muscle formed of parallel fleshy fibres
which arise from the entire inferiof
border of the sternum, to pass at s

1, Portion of the cuticularis colliy 2 An- g
terior portion of the mastoido-hume- outwards, then downwards, and terminat

ralis; 3, Posterior portion of ditto; 4, in the following manner: the anteriof
Sterno-maxillaris ; ﬁlﬁuhscn]:ulwh}'m— ﬁhl-eggq}tothﬂapﬂllemrﬂﬁiﬂ which attaches
deus; 8, Sterno-hyoideus; 7, Blevno™ g, mastoido-humeralis and sterno-tk
thyroidens; 8, Scalenus; 0, Sterno- : = 7 _

meralis to the anterior ridge of the

humeralis; 10, Sterno-aponeuroticns ; ;
11, Sterno-trochineus (pectoralis mag- humerns; the posterior fibres are alse

nus); 12, Portion of the fascia en- c:nutiuueﬂ by a very thin fmin} which
veloping the cornco-radialis, receiving o.iand inside the limb to the externs
part of the filves of the sterno-trochi- ﬂim of the antibrachial apone i

nens: 13, Sterno-prescapularis; 14, : : i
Its tarningl APONEUTosis. : ; Relations.—By 1ts8 Elllml‘ﬁﬂlﬁl

MUSCLES OF THE AXILLARY ARD
CERVICAL REGIONS.
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| 2084 THE MUSCLICS.

the medium of the subbrachial aponeurosis of the panniculus and a con-
siderable quantity of ceMular tissue. Its upper border adheres in an intimate
manmer to the last-named muscle, and is bordered by the spur (external
F b thoracic) vein. The large vascular trunks which leave the chest to reach

[

Their attachment to the sternum; 35,

16, Panniculus: & 19, Levator humeri,
12,

e v o e

e —

17, Point of sternum;

11, Sterno-thyroideus;

is parvus; 8, Superficial pectoral, or pectoralis trans-
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v the anterior limb, pass above its anterior extremity, by crossing its

direction. ; ; _
+ Action.—It pulls the whole limb backwards, in pressing on the angle

the shounlder. : .
B. Sreino-prEscarvLaris.—(The pectoralis parvus of Percivall an
Bourgelat.)—Form—Situation— Direction.—A long prismatic muscle, con=
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1. Great Serratus. (Fig. 105, 15.)

Synonyms.—Costo-subseapularis— G ivard, Posterior portion of the serratus magnus of
Bourgelat. (A portion of Pereivall's serralus magnus.) -

Form—Situation—A very wide muscle, disposed like a fan, split up
into digitations at its inferior border, applied against the thoracic walls, and
partly concealed by the shoulder.

Structure.—1It 18 composed of divergent fleshy fibres, all of which con-
verge towards the superior extremity of the scapula, and are covered by
a very strong aponenrosis that gradually diminishes from above to below,
and only adheres to the muscle in its inferior part.

Attachments.—1, To the external face of the eight sternal ribs; 2, To
the anterior triangular surface of the internal face of the scapula, behind the
angularis, with which it is confounded; 3, To the whole extent of the
posterior triangular surface of that bone.

On reaching the scapula, the aponeurcsis separates from the fleshy
fibres, and is inserted alone into the fibrous plane which covers the muscular
fascienli of the snbseapularis. \

Relations.—The great serratus responds: outwardly, and throngh the
medium of an abundant supply of cellular tissue, which facilitates the play
of the limb against the lateral wall of the thorax, to the subscapularis,
gupraspinatus, the adductor of the arm, great dorsal (latissimus dorsi), and
the mass of olecranian muscles; inwardly, to the first seven external inter-
costals, to the sides of the sternum, and the anterior small serratus. Its four
posterior digitations cross the first five of the great oblique muscle of the
abdowen, and are covered by a prolongation of the abdominal tunie.

Action—With that of the opposite side, this muscle constitutes a vast
brace or girth on which the thorax rests when the animal is supported on
its limbs: it therefore acts, in relation to the trunk, like a suspensory.
ligament. When it contracts, its fixed point being the thoracic walls, it
pulls the superior extremity of the scapula downward and backward, and
causes this portion of the limb to perform a swinging movement which:
carries the inferior angle upwards and forwards. If the limb is the fixed

oint, then it raises the thorax between the two anterior members, and
assists in the respiratory movements by elevating the ribs.

9. Transverse Muscle of the Ribs. (Fig. 105, 16.)
Smmnyma.—ﬂnshmiemu]is—Girurd. (Lateralis sterni—Pereivall.)

Form— Siructure — Dirvection — Situation. — This is a flattencd band;
aponeurotic at its extremities, oblique from upwards and forwards, and
situated under the preceding muscle, at the inner aspect of the deep pectors

Attachments—Its posterior extremity is fixed to the sternum and the
fourth sternal eartilage ; the anterior to the external face of the first rib.

Relations— Inwardly, with the second and third ribs, into which are
often inserted some of its fasciculi, and with the three first intercostal
muscles.  Outwardly, with the two portions of the deep pectoral muscle.

Aetion.—This is an auxiliary to the expiratory muscles.  (Leyh says 118
action is to raise the ribs and their cartilages, and thus to enlarge the
anterior portion of the thorax during inspiration. )
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Form — Situation.— This muscle, flattened above and below, elongated
from before to behind, and dentated at its external or superior border, is
situated in the thoracic cavity, above the sternum and the cartilages of the
true ribs.

Attachments—1It is fixed, by its internal border, on the snperior face
of the sternum, to the ligamentous cord which cireumscribes it outwardly.
1% has its movable insertion on the cartilages of the sternal ribs, the first
excepted. by means of digitations from its external border.

Structure— 1t is formed of strongly aponeurotic mugeular fageienli, which
are directed from the internal to the external border.

Relations.—Inwardly, with the pleura; ontwardly, with the cartilages to
which it is attached, the internal intercostals, and the internal thoracie vein
and artery.

Action.—The triangularis of {he sternum eoncurs in expiration by
depressing the costal carfilages. (Leyh asserts that if the fixed point
be the sternum, this muscle pulls the ribs forwards, and so widens the
thoracic cage; but if the fixed point is the ribs, the sternum will be raised
and the thoracie space diminished.)

TMFFERENTIAL CHARACTERE 1¥ THE WNUSOLES OF THE COETAL REGION IN OTHER
THAN SOLIPED ANIMALS.

The muscles of the costal region cannot be the same in number in all the domes-
ticated animals; the intercostals and supercostals, for instance, must vary in number
with that of the ribs. Beyond this, the differences ate slight. In the (lx, the great
gerrafus 18 very extensive, and the portion which passes to the posterior trinngular
curfnce of the seapula is readily distinguished from the anterior by its diminished
thickness, the larger proportion of aponenrotic fibres it contains, and the flattened
tendon by means of which it is inserted. In the Pig, it is remarked that the internal
intereostals are pmlong&d,mnintnining a certain thickness, to near the vertebral eolummn.

COMPARISON OF THE THORACIC MUBILES OF MAN WITH THOSE OF THE DOMESTICATELD
ARIMALS.

The museles of the axillary region, the costal region, and the diaphragm are desig-
nated in Man as the thoraeic museles. c

'he pectoral muscles are distinguished into great and cmall. ‘The greal pectoral

corresponds to the superficial pectoral of the Horse. It is attached, on one gide, to the

snmer two-thirds of the clavicle, the anterior face of the sternum, and the cartilages of

the first six ribs; on the other, to the anterior border of the bicipital groove and, by a

fibrous expansion, to the aponeurosis of the arm. The costal fasciculi are distinetly
separated from the clavieular and sternal fasciculi.

The small peetoral, which corresponds to the deep peetoral of animals, is inserted, on
the one parf, into the external face of the third, fourtl, and fifth xibs; on the other part
by a tendon to the anterior border of the coracoid process.

In Man, there is found a muscle which does not exist in animals; this is the sul-
olavius, o VEry slender fasciculos cituated beneath the claviele, and attached to the
cartilage of the first +ib and the external portion of the lower face of the claviele (sce
Tig. 117, 5)- .

nghﬂ 3:1: serratus does not show any Jdistinct aponenrosis on its gurface; it anses
from the eight first ribs, and ils digitations are aronped into three principal fasciculi.

Lastly, in Man the internal intércostals axe prolonged to the verte column by
small muscles, named the subeostals (or in tracostals).

INFERIOR ABDOMINAL REGION.

The lateral and inferior walls of the abdominal cavity are formed by a
wide mnaculu-n.pﬂnem-utie envelope, which rests, by its periphery, on the
sternum, Tibs, lumbar vertebra, ilium, lumbo-iliae aponeurosis, and the
pubis. This envelope is coneaye on its superior surface, and results from
the nssemblage of four pairs of large membranous museles arranged in
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separated from the fleshy portion. Tt is traversed by geveral openings which
afford passage to the subcutansons vessels and nerves of the abdominal
region.

__ The abdominal tunie nets as an immense elastic girth or bandage, which
aids the muscles in gustaining the weight of the intestines. As the digestive
organs increase in volume this tunie increases in thickness.

In the Pig, Dog, and Cal, it is reduced to a simple eellulo-aponeurotic lamina, owing
to the stomneh and intestines in these animals exereising but a small amount of pressure
on the abdominul parietes.

9. White Line.

The white line (linea alba) is a fibrous cord comprised between the
internal border of the two great straight muscles, and is considered as being
formed by the intererossing, on the median-line, of the aponeuroses belonging
to the oblique and transverse muscles. Attached, in front, to the inferior
surface of the xiphoid appendage, this cord is confounded, behind, with a
large tendon, the prepubic or conion tendon of the abdominal museles, which
is fixed to the anterior border of the pubes (Figs. 90, A; 108, o; 116, 4).
This tendon, covered by the abdominal tunic, contributes to form the
internal commissure of the inguinal ring, and gives origin to the pubio-femoral
lignment.

Towards the union of its posterior third with its two anterior thirds,

the white line widens, so as to form a lozenge-shaped space, in the centre
of which is found the remains of the umbilicus and the umbilical cord

(Fig. 116, 14).

3. Great Oblique, or Baternal Oblique of the Abdomen. (Figs.105,18; 116, 5.)
.‘j‘rﬁuunym.—ﬂnstﬂ-ﬂﬂomi:mlis—{}imrd. (Obliquus externus ahdominis—Percivall.)

Situation— Composition.—This muscle, the largest and the most super-
ficial of the four, is composed of a fleshy and an aponeurotic portion.

Form, Structure and Attachments of the fleshy portion—This is composed
of fibres directed obliquely downwards and backwards, and presents 1 is
o wide muscular band, narrower, before than behind, applied to the inferi
curface of the last thirteen or fourteen ribs. Tts superior border is concave,
and attached: 1, To the external surface of the ribs just mentioned by T
many slightly aponeurotic digitations, the first four of which cross the denta=
tions of the great serratus; 2, To the aponeurosis of the great dorsal muscle
from the last rib to the external angle of the ilium (Fig. 105, 18). Its inferior
border, convex and sinuous, is continuons with the aponeurosis ; it s,
in front, to the cartilaginous cirele of the false ribs, which it projects beyond

osteriorly, increasing in this as it ncars the lumbar region.

Form, Structure, and Attachments of the aponeurosis.—This is narrow and
thin in front, wide and thick behind, of a trisngular form, and compose
of white, nacrous-looking fibres passing in tho same direction as the fibres
of the fleshy portion, with whose inferior border it is continuous by it
external border. Its internal border is inserted into the white line and the
prepubic tendon: and its posterior border, extending from the externad

angle of the ilium to the anterior border of the pubis, responds- to the
plicature of the flank, embraces the corresponding crural museles, anc
establishes the line of demarcation between the trunk and the abdominal
limb (Fig. 116, 10). X ' i

The aponcurosis of the great oblique gives rise, at its posterior border,

to two very remarkable fibrous leaves which appear to be produced by the =
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is continuous with the femoral aponcurosis and that of the great oblique
muscle.

Inguinan Cavarn,—This is an infundibuliform canal compressed on each
gide, throngh which the spermatic cord and serotal artery pass from the
abdomen in the male, and the oxternal mammary vessels in the female.

Qituated on the side of the prepubic region, in an obligue direction
downwards, backwards, and inwards, and measuring from two to two-and-
a-lialf inches in length, this canal lies between the erural arch, which con-
ctitutes its posterior wall, and the fleshy portion of the small oblique
musele, which forma the anterior wall.

Its inferior (external) or culancous orifice, also named the inguinal ring,
is much larger than the superior (internal). Piereed in the aponeurosis of
the great obligue, in the angle formed by the union of the internal border
with the posterior border of the aponenrosis, this opening is of an oval form,
divected obliquely backwards and inwards, which permits it to be deseribed
as having two lips or pillars, and fwo exlremities or commissures.

The pillars, distinguished into anterior and posterior, are composed of the
arciform fibres from the aponeurosis of the great oblique muscle.

The commissures, internal and external, result from the union of the two
pillars at their extremities. The internal is limited by the prepubic tendon
of the abdominal muscles.

The superior (internal) or peritoneal orifice of the inguinal canal is gitunted
in front of, and divectly opposite to, the erural ring. 1t is a simple dilatable
glit, comprised, like the canal itself, between the wrural arch and the small
obligue musele. Nob well defined at its extremities, this opening includes
the neck of the vaginal sheath.

4. Small or Internal Oblique Muscle of the Abdomen.
(Figs. 106, 17 116, 2.)

Synmay:rw.—lliﬂ-alxluminu‘lis—-ﬁ‘-irari (Obliquus internus abdominis—Pereivall.)

Situatim——ﬂmnpauiﬁom—rﬁitmted beneath the preceding, which exactly
covers it, this muscle is, like it, composed of a fleshy and aponeurctic
wortion.

3 Form, Structure, Position, and Attachments of the muscular portion.—The
muscular portion is very thick, trinngular, and flabelliform, and occupies the
rvegion of the flank. Its superior border is united, by a thick, yellow, elastic
production, to the aponeurosis of the arent dorsal (latissimus dorsi), and a
senliar small muscle, named by the Germans the retractor costa (retractor of
the last rib), which we consider as a dependency of the small oblique musele.
Tts posterior border is glightly raised and lies against the crural arch, from
which it separates, inwardly, to form the inguinal canal. Its anterior and
inferior border is convex, irregular, and thinner than the other portions of
the muscle, snd is continuous with the aponenrosis. All the fibres entering
into the composition of this museular portion are spread like a fan,
Jeave the external angle of the ilium and the external fourth of the crural
arch to be directed, the posterior fibres backwards and inwards, the middle
fibres downwards, and the anterior fibres forwards to reach the antero-
inferior border of the muscle.

inferiorly, with the upper horder of Poupart’s ligament, This lamina is perhaps only &
dependeney of the gubperitoneal aponeurosis; and if so, it represents {he only veshige
of the fascta lransversa ia it has been possible to discover in Solipeds.
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sections, These strongly adhere to the aponeurosis of the small oblique
musecle, are nearer to each other, and more distinet, in front than behind,
and ave produced by small tendons which are placed at certain distances on
the track of the muscular fasciculi, making it somewhat of a polygastric
muscle.

Attachments—In front: 1, To the prolonging cartilages of the last
four sternal, and the first asternal ribs; 2, o the inferior face of the
sternum. Outwardly, by the anterior moiety of its external border, to the
internal face of the great obligue.

Behind, to the anterior border of the pubis through the medium of the
common tendon, which is a direct continuation of the great straight
musele.

Relations.—By its inferior face, and in front, with the sterno-trochineus
and great oblique; for the remainder of its extent, with the aponeurosis of
the small obligne. By its superior face, with the transverse musecle and
the cartilages of several ribs. By its internal border, with the white line,
which separates it from the opposite muscle.

Action—1Tt draws the thorax baclwards, and compresses the abdominal
viscera. 1t is also the principal flexor of the spine. (Leyh, remarking that
it shaves in the functions of the preceding muscles, adds that it draws the
pelvis forwards during copulation.)

6. Transverse Muscle of the Abdomen. (Figs. 106, 18; 116, 3')

Synonyms. — Lumbo-abdominalis — Girard.  (Transversalis abdominis — Pereivall.
The eosto-abdominalis internus of Leyh.)

Situation— Composition.— This muscle. is situated immediately without
the peritoneum, and forms the deep layer of the abdominal parietes. It is
muscular outwardly, and aponeurotic for the remainder of its extent.

Form, Structure, and Attachments of the muscular portion.—It presents a
band elongated from before to behind, extending from the sternum to the
transverse processes of the lnst lumbar vertebrw, following in its course the
dirvection of the cartilages of the ribs, and formed of parallel fibres passing
from one border to the other.

Its superior border, concave, is attached : 1, To the internal surface of
the asternal ribs by digitations placed opposite those of the diaphragm, but
the majority of which do mot mix with them; 2, To the extremity of the
transverse processcs of the Iumbar region by a thin fibrous lamina, Its
inferior border is convex and continuous with the aponeurosis.

Form, Structure, and Attachments of the aponeurosis.—This is triangular-
shaped, with the base behind, and with its fibres running in a transverse
divection to the median line. Closely laid one against another in front,
these fibres separate behind, and form only a very thin and incomplete
lamina.

By its external border, the aponeurosis is joined to the inferior margin
of the muscular portion. Its internal border is fixed to the xiphoid cartilage
and the white line. Its posterior border, badly defined, appears to join the
crural arch only on its outer aspect.

Relations.—Outwards, with the inferior extremity of the asternal ri
and their cartilages, with the rectus abdominalis, the small obligue, and th
depressor muscle of the last rib ; inwardly, with the peritonenm, from whi
it is separated by the subperitoneal aponeurosis : an extremely fibrous lay

which, in Man and some animals, becomes much thickened towards the
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soparates the skin from the aponeurcsis of the greal oblique, The muscular portion of
this muscle has no attaehment to the aponeurosis of the great dorsal,

The aponeurcsis of the small oblique is divided into two lamellm at the external
border of the great straight musele; the anterior is consolidated with the great oblique
nnd passes in front of tho great straight; the posterior is united to the transverse, an
passes behind that muscle,

T'he aponenrosis of the fransverse iz divided into two leaves, only one of which remains
behind the great straight musele; this is named the semilunar fold of Douglas.

The great rectus muscle of the aldomen offers three transverse fibrous intersections in
its longth (linew transversa), At its upper extremity, it divides into three branches :
the internal iz attached to the xi\flnid appendage and the eartilage of the seventh rib;
the middle, to that of the sixth rib; the external, to the eartilage of the fifth rib.

1o the great reetus is annexed a small triongular muscle, the pyramidal, which is
nof found in animals. This muscle is about 2} inches long ; is sometimes absent; most
developed in children ; is attached by its base to the pubis, between the spine and the
symphysis; and by its summit is continuous with a fendon which is lost in the white
line, and constitntes, with that of the opposite side, a fibrous cord which may be followed
to tiie nmbilious.”—HBeaunis and Bouchard.

Luaﬂ);., at the inner aspect of all the abdominal muscles, beneath the peritoneum, is
a filbrous lamelln—the faseia transversaliz. This fasein is not distinctly limited upwaris
or outwards; below, it is fixed to the erural arch, in the vicinity of the ingninal canal
and sends a layer to the surface of the cord spermatic.

DIAPHRAGMATIC REGION,
This is composed of a single muscle, the diaphragm.

Diaphragm.

Preparation.—Place the subject in the first position ; open the abdomen and remove
the viseera it contains, as well us the large yaseular {runks lying upon the sublumbar
region ; detach the peritoneum from the flesliy portion of the musele, in order fo show
the digitations of the lutter more distinetly, taking care not to allow the air to enter the
thoracic cavity, ns it would destroy the tense and eoncave form of the diaphragm,

Situation— Direction.—The diaphragm is a vast musculo-aponeurotic
partition separating the thoracic from the abdominal eavity, between which
it is placed in an oblique direction downwards and forwards.

Form.—Tt is flattened before and bebind, elliptical, wider above than
below, concave posteriorly, and convex anteriorly.

Structure—This muscle comprises: 1, A central aponeurotic portion
designated the phrenie eentre, which is incompletely divided into two folioles
(Teaflets) by the pillars—fleshy columns which descend from the sublumbar
region; 2, A peripheral (or circumferential) portion forming a wide
musenlar band around the phrenic centre.

The phrenic centre (also named the speculum Helmontii or mirror of
Helmont) is composed of white, glistening, radiating fibres which, originating
from the pillars, extend in every direction to join the muscular fibres of the
peripheral portion. It is pierced, in its right leaflet, by a large opening for
the posterior vena cava.

The pillars ave two in number, & right and left, The right pillar, the
imost considerable, is n very thick, fleshy fascicnlns which commences under
the loins by a strong tendon, united to the inferior common vertebral ligs
ment. Tt descends to the phrenic centre, to which it gives a heart-shaped
appearance, Near its inferior extremity, it presents an opening for the pas
sage of the msophagus into the abdominal cavity.—The left pillar is a small
trinngular faseiculus, partly separated from the preceding by an orifice 1ol
the transmission of the posterior aorta and the thoracie duct. It also arise8
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| go that towards this point the phrenic centre is mot enveloped by the
peripheral portion, and ig in contaet with the sublumbar region.

Attachments.—1, To the bodies of the lumbar vertebrm by the tendons
of its two pillars, which tendons are confounded with the inferior common
vertebral ligament; 2, By the external contour of its museular portion, to
the superior face of the xiphoid appendage and the inner face of the last
twelve ribs, near their inferior extremities or cartilages, The digitations
forming the last insertions do not intercross, in Solipeds, with those of the
transverse muscle of the abdomen, being separated by an interval which 18
wider behind than before.

Relations— The anterior face of the diaphragm is covered by the pleura,
and responds, mediately, to the base of the lung. The posterior aspect,
covered by the peritonewm, is in contact with the greater part of the viscera
contained in the abdominal eavity—the stomach, eolon, spleen, and liver ; the
latter is even attached to this surface for & portion of its extent.

! On each side of the pillars, the circumference of the muscle forms an
arch which passes over the grent and small psoas muscles.

Action.—The diaphragm, in contracting, tends to beecome an inclined
plane ; its central portion is carried backwards, and the antero-posterior
diameter of the chest is increased. It is, therefore, essentially an inspiratory
- musele. It may also raise the ribs by making the mass of abdominal viscera
4l its fixed point; it then actsasa reflected musele, to which these viscera serve
I as o pulley. (The diaphragm also aids the other abdominal museles in
B expulsive efforts and, when wffected with irregular spasmodic contractions,
i produces the peculiar phenomenon in Man and some of the lower animals,

' known as hiecough.)

e ——

T
] DIFFERENTIAL CHARACTERS OF THE DIAPHEAGM IN OTHER THAN SOLIPED ANIMALS.

In the Oz, the pillars of the diaphragm are very long and voluminous. “The
attachments of the muscular portion are nuch farther distant from the cartilaginouns

circle than in the Horse, particularly at the superior part; this disposition explains the
innocuonsness of puncture of the paunch in the middle of the last intercosial space;

for with the Horse, when the instrument is passed throngh this part, it penetrates the

thorax.—Communicated to M. Lecog by M. Tabourin.
In the Skeep we have not remarked that the costal attachments were more forwarnd

than in the Horse.
Rigot crroncously states that, in the 