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PREFACE.

This simple resumé of the Lectures on Anatomy, delivered he-
fore the Medical Students of the Tulane University, is intended
solely to assist them in the study of the most important points
of this branch, which is one hard to teach, hard to learn, hard to
remember and yet of great importance, since it is the foundation
of all medical studies. |

It is a branch which ean not be gunessed.

It is one which ean only be learned praetically, and which it
is almost impossible to the greatest number to study after leav-
ing the college ; hence another reason for studying it well onee
and at once.

This resumé should be carefully studied at home by the stu-
dents before coming to the eollege. The resumé of the coming
lecture should be studied a day or two in advance to profit well
by the lecture, the dissections, the drawings and the mieroscopic
preparations which may be exhibited at the lecture. The resumé
of the lecture of the day should be well studied at night. After
a set of organs have been described the resumé of those organs
should be studied over.

All that does not require to be =een to be remembered has
been left out of this resumeé.

In order to assist the students in studying over and over, a
list of numbered questions with corresponding numbers in the
text has been placed at the end of the book. It will enable them
to examine themselves and to become familiar with those gues-
tions, which will be the same that they will have to answer in
the examining room.

To assist the students also in the Dissecting Rooms, the poste-
rior surface of the organs is described last, though systematically
it should come second. But as this study implies a removal of
the organ or a great disturbance in the parts not yet studied,
those parts should be studied first and then the posterior surface.

EDMOND SOUCHON, M. D.
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RESUME OF GENERAL HISTOLOGY.

CELLS.

Shape. Cells are spherical or lenticular, polygonal or cu-
bical, eylindrical or columnar, conieal or pyriform, spindle-
shaped, stellate and priekly.

Number. Cells form either single layers or many layers
(stratified or laminated).

Structure. Cells are composed of a cell-membrane and of
cell-contents or protoplasm, which is a fluid containing grainu-
lations, pigment and a nuclens, containing itself a fluid and
a nuecleolus.,

Some cells, such as the white blood corpuseles, have no
cell membrane, and are formed of a mass of jelly-like matter
with or without a nucleus.

The nueclens is a little cell in itself.

Some cells, such as the blood cells in man, have no nucleus.

Some cells have many nuclei, such as the giant cells of the
red marrow of bones.

The nucleolus is comparatively unimportant.

The Vital Properties of Cells are absorption, assimila-
tion, growth, seeretion, exeretion, motion (ameboid or eili-
ated), and death or destruetion (by desquamation, dissolu-
tion, fatty, pigmentary or ecalcareous degeneration), and
multiplication by gemmation or budding, and by segmenta-
tion or cleavage.

EPITHELIAL TISSUE.

Definition. Epithelial tissne is formed of eells lining the
surface of the skin, mucous membrane and glands. It is
almost always stratified.

The epithelial tissue of the skin is called the epidermis;
that of the mucous membrane and glands 1s called the
epithelivm.

ENDOTHELIUM.
Definition. Endothelium is the cells lining the interior of

the heart, blood vessels and serons membranes. It is
always in a single layer.

CONNECTIVE TISSUE.

Varieties. It presents the following varieties : _
1st, the transparent ;—2d, the granular;—3d, the fibril-
lated (presenting lymph spaces and lymph corpusecles) ;—



=1

9

10

11

TISSUES.

4th, the corpusculated (presenting the so-called connective
tissue corpuscles) ;—>ith, the pigmented ;—6th, the mucoid
or gelatinous formed by large connective tissue corpusecles
which branch and anastomose so as to form alveoles ;:—7th,
the adenoid, lymphoid or retiform, formed of branched
corpusecles forming alveoles filled with lymphoid cells.

FIBROUS TISSUE.

Definition. Fibrouns tissue is formed of closely united
bundles of connective tissue.

ELASTIC TISSUE.

Definition. Elastie tissue is composed of flattened band-
like fibres muech wider than those of the connective tissue.
It curls when cut.

Varieties. It presents:—Ist. A variety characterized by
narrow fibres.—2d. A variety characterized by broad fibres
with notched edges and perforated substance.

ADIPOSE TISSUE.

Definition. Adipose fissue is formed of fibrils of con-
nective tissue in the meshes of which are deposited fat cell=.
Structure, Fat cells have a distinct membrane, contain
fluid oil and a nuelens.

GLANDULAR TISSUE.

Varieties and Characters.
1st. The Racemose Glands resemble a bunch of grapes.

The dilatations are the aeini, and the stems, large and
small, are the ducts.
They are simple or composite.

2d. The Tubular Glands have the form of a canal.

They are simple or composite, and straight or convoluted,
and with a mere closed extremity or an extremity which
terminates by a dilatation or pouch.

3d. The Open Glandular Follicles are vesicles which
present a small opening through which the secretions are
discharged.

4th. The Closed Glandular Follicles are vesicles de-
prived of opening and discharging their contents by rupt-
ure (ovaries). They are not to be confounded with the fol-
licles of the lymphoid organs, such as isolated follicles of
the small intestines, Peyer’s patches, lymphatic gland
follicles.
Structure of Glands. In a general way the botfom of the
eland is the secreting part and is usually lined and filled
with peculiar gland ecells ;—the exeretory duets are lined by a
colnmnar epithelinm.
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PECULIARITIES OF THE TISSUES. 4

PECULIARITIES OF THE TISSUES.

N. B.—Peculiarities are points which are usually special
to a tissue or organ alone, seldom to two or three.
Peculiarities of Epithelial Tissue.

It is found on all surfaces in contact with the exterior
directly (skin, mucous surfaces)—It is always laminated.—
The Deep Cells are always round or oval and soft.—The
Superficial Cells have little or no vitality.—It is deprived of
vessels.—Nerve Fibrils form hair-cells, in some places,
which terminate between the cells.

Peculiarities of Endothelium.

It is found in the eavities which do nat communicate with
the exterior (serons surfaces)—It is always in a single
layer. ;
Peculiarities of Connective Tissue.

The most common variety is the fibrillated.—The fibres
are round and wavy.—The corpuscles present branches or
processes.—It has no capillaries distributed to it properly.
Peculiarities of Fibrous Tissue.

Is dense eonnective tissue,

Peculiarities of Elastic Tissue.

It curls when eut—The broad variety presents holes and

forms the fenestrated membranes—It has no eapillaries.

Peculiarities of Adipose Tissue.

It presents fat cells in meshes of connective tissue—It
has eapillaries; they form a network around each fat
lobule.

Peculiarities of Glandular Tissue.

The Racemose Glands arve found in a general way on the
skin and on the mueous membranes.—The capillaries are
peculiar.

In Resumé, the following are racemose glands :—Glands
of the mueous membrane of the intestinal tract from the
lips to the cardia, but not further, except the duodenal
gland —The Salivary Glands are compound gl
Liver.— The Pancreas.— (zlands of the muecous membrane
of the bladder— Prostate Glands — Cowpers’ Glands —
(lands of the mucous membrane of the Urethra.— Glands
of mumeous membrane of larynx, trachea, bronehi — The
Lungs are a sort of racemose glands.—The Glands of
mucous membrane of the Nasal Cavities— Lachrymal
Glands and Caruncula.— Glands of the Skin: the Sebace-
0=,

Racemose Glands present lohes, lobules and acini.

Some Racemose Glands present an accessory gland: par-
otid, panereas, lachrymal, duodenal glands. Some have
two or more exeretory duects: sublingual, pancreas, lach-
rymal.
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DESCRIBE AN ORGAN.

The Tubular Glands are found in:

The mucous membrane of Digestive Tract from the Cardia
to the Anus—The Kidneys are a compound branching,
ceecal tubular gland.—The Testicles, also.—The Sweat
Glands of the Skin are compound convoluted tubular

lands.
# The Closed Follicular or Lymphoid Glands ave: the Ton-
sils—Isolated follicles of intestines— Peyer’s Patches—
Spleen— Supra-renal capsules—Thyroid Body — Thymus —
Pituitary Body.

There is but one True Follicular Gland: the ovaries.
Some (Glands have reservoirs on the course of their duets:
the liver has the gall-bladder, the kidneys the urinary-
bladder, the testicles the seminal vesicles, the lachrymal

oland has the lachrymal sae.

Some Glands have a twisted duct, Wharton’s duect, eystie

duet, epididymis, sweat glands.
Capillaries—In the Racemose and Follicular Varieties the
capillaries formm a network around the lobules—In the
Tubular kind the eapillaries run parallel to the tubes—On
cross-section they present a radiating arrangement.

Guide to Describe an Organ.
( When it is desived to describe it in defail. )

Definition.  Syuwonymy, Etymology, History.

Division of the Organ into separate portions.

Number. Simgle or Double—Supernumerary organs.
Absence of the organ.

Dimensions. 1st. Relative Size, or size compared to that
of other organs or to familiar objects. 2d. Absolute Size:
Diameters, transverse, vertical, antero-posterior. Calibre.
Situation. 1st. General Sifuation, or region it occupies.
2d. Relative Situation, or compared to the surrounding or-
oans.

Direction. 1st. Compared with axis of the body. 2d. Com-
pared with ifs own axis.

Means of Fixity. Vascular connections, adhesions, liga-
ments ; supported by other organs.

Mobility. 1st. Intrinsic Mobility, or mobility of the whole
organ, or a part of it. 2d. Ewxfrinsic Mobility, or mobility
communicated by other organs. 3d. Extent of Mobility.
4th. Fxceptional Mobility.

Shape. 1st. Compared to a genmettu*al ficure. 2d. Com-
pared to the shape of a familiarly known nb;en:t

Surfaces:

Synonymy.

Direction: forwards or backwards, above or below, inter-
mediate direction.
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DESCRIBE AN ORGAN. (]

Shape: plane, coneave or convex in the vertieal or trans-
verse direction.

Peculiarities:  projections (folds, processes, ridges or
crests, tubercles, protuberances) —depressions, orifices
(i-,izti, shape. boundaries, strueture, contents), blind fora-
mina — erooves and canals (depth, e:xt(*ut contents, vessels,
or nerves or organs).  When enumerating fjrrw.!im'mrw hegin
on the median line and then on the sides; proceed from be-
fore backwards, or from within outwards, or from above
downwards.

Relations: With skin (i. e. to that part of the surface it
corresponds) or with bones, joints, museles, viscera, ves-
sels and nerves.

Borders:

Synonymy.

Dimensions.

Directions: 1st. Relative Dirvecfion, vertical, horizontal,
obligue, forwards or backwards, or above or helow, or in-
wards or outwards. 2d. Absolule Dirvection, straicht, sinu-
018, CONCAve Or Convex.

Shape: Blunt or sharp, or beveled at the expense of one
surface or the other.

Peculiarities, |

FRelations,

All Thick Borders ought to be subdivided into fie edges or
lips and an intersfice. Give for each: pecnliarities, inser-
tions and relations.

Angles or Extremities: same as borders.
Base and Apex: same also.
Structure:

Color.

Consistency: Density, Friability, Elasticity, Retractility.

Envelopes or Coats: Thickness, Resistance, [‘hl.lhl’lf'li’"n' Ex-
ternal Surface (relations, .1-:]111"-1nu-+) Internal surface (re-
lations, adhesions, processes from internal surface, reflec-
tion into the interior of the organ). Stroma: is delicate or
apparent ; is composed of connective tissue, or elastie, or
smooth muscular fibres.

Proper or Characteristic Elements: Cells, Tubes, Fibres,
Prisms.

Vessels: Capillaries, Arteries, Veins, Lymphatics.

Nerves,

Excretory Duct of a Gland (as a separate organ).
Lining Membrane of a Hollow Organ: Thickness, Con-
sistency, Elasticity, Adherent Surface (degree of adhesion) ;
Free Surface: eolor, peculiarities, epithelinm, glands.
Chemical Composition : Ut'ganw Inorganic Elements,
Development or Anatomy of the Ages.
Peculiarities or Varieties, or Anomalies due to Sex,
Habits, Trades, Constitutions, Individualities, Nationalities,
Races.

as for surfaces.
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LIPS—CHEERK—VESTIBULE—TEETH.

RESUME OF THE DIGESTIVE ORGANS,

Enumeration. The organs concerned in digestion are the
lips, the cheeks, the vestibule, teeth, tongue, hard and soft
palates, tonsils, parotid, suhma\lllal‘}, and sublingnal glands;
the ]J]l‘l.nln mmnphagm stomach, duodenum, jejunum,
ilenm, cweeal appendix, eseum, aﬂ-wn{]mg colon, transverse
colon, descending colon, sigmoid flexure, I't':{:t-l'l]'l], anus,
liver, pancreas and spleen.

LIPS.

Structure. The lips are composed :—1st, of a Cufancous
layer;—2d, of a muscular layer formed prinecipally of the
orbicular muscle, closely attached to the skin;—3d, of a
cellulo-glandular layer formed of loose areolar tissme and
simple racemose glands ;—the labial artery runs through the
layer ;—4th, of a muecous layer.

N. B.—The lymphaties of the median line of the lower lip
discharge into the digastric glands—and the other lym-
phaties of both lips discharge into the submaxillary lym-
phatie glands.

CHEEKS.

Structure. The cheeks arve formed:—I1st, of a Cutanecous
layer ;—2d, of an adipose layer represented specially by a lit-
tle mass of fat sitnated between the buecinator and the
masseter ;—3d, of a museular layer, formed posteriorly by
the masseter and anteriorly by the buecinator pierced by
Steno’s duet ;—4th, of a glandular layer, represented by a
small eroup nf simple racemose E‘Imlﬂs called the molar
glands, and clustered on the buceinator, where Steno’s duet
perforates it ;—>ath, of a mucous layer, wh ich 18 covered with
microscopic papillz.

VESTIBULE.

Definition. [s the space limited in front by the lips and
cheeks and behind by the teeth.

When the teeth are elinched. the vestibule eommunicates
with the mouth proper by an opening limited by the last
molar teeth, and the vertical branch of the inferior maxilla.

THE TEETH.

Number, There are two sets.—The femporary or milk teeth
number twenty, ten for each jaw.

The permanent set nmmber thil*l;v-twu sixteen for each
Jjaw; two eentral incisors, two lateral incisors, two eanines,
four small molars or bllllﬁplflh? six large molars or multi-
cuspids, the last of which ave called the wisdom teeth.
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Each tooth presents a erown, a weck, a roof or funy.
Shape. The Incisors have a cutting crown and a single
root ;—the Canines have a conical ecrown and a single, but
lnng root ;—the Small Molars have a crown presenting two
pmﬂtw (]J]‘si.-ll'[]][l*-:l, a single root, but broad and slightly
the Large Molars have a erown presenting four
points (muitluhpuh)_ and from two to five roots;—the
Wisdom Toofh has the smallest erown and presents but a
single root, but it is very broad and deeply-grooved.
Structure. The Crown possesses two envelopes,—the

Cuticle of the Enamel, which has no apparent structure,
—and the Enamel itself, composed of prismatie fibres dis-
posed in superimposed layers and having a different direc-
tion in each layer.

The Root has also two envelopes,—the Alveolar Periostewm
—and the Cement, which resembles bony tissue, presenting
cement corpuseles and canalienles.

The Proper Substance of the Teeth is the Tvory or Dentine;
—it exists in the erown and root alik it i of
canalicules extending from the cavity of the tooth to the
enamel and cement,

The Interior of the Teeth presents a cavity uuntdmmg the
Pulp of the Tooth.—it is a projection of the alveolar perios-
tenm,—and is composed of delicate connective tissne with
capillaries and nerve fibres.

THE GUMS.

The Gums arve formed of thickened mucous membrane
covering the alveolar borders.

THE TONGUE.
Shape. The tongue is, at rest, triangular and flattened.
The Base or Root is the posterior part.
The Apex or Tip is the free end.
The Under Surface is attached along the middle of the
floor of the mouth, and presents a fold of mucous mem-
brane called the _ﬁ*wnuu_—~nn the side of which are the
openings of the duets of Wharton ;—this attached portion
is the body.
The Upper Surface presents the papillie—and the glands
of the mucous membrane.
Structure.
The Mucous Membrane presents on the anterior two-thirds
the papille, which arve the Cirewmeallate ov Calyciform.—The
Capitate or Fungiform,—and the Conical or Filiform.

They are all processes or projections of the mueous mem-
brane and have the same structure as that membrane,—
the circumvallate and the capitate present, buried in the
epithelinm, the faste goblefs, which are a mode of fermina-
tion of the fibrils of the gustatory nerve,
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FPALATES.

The TMuscles of the Tongue are: the Genio-hyoglossus,
which is the protruder ;—the Hyoglossus, which is the de-
pressor or retractor, or musele which draws the tongue in ;
—the Styloglossus, which i1s the elevator muscle ;—the Lin-
guals, which make the tongue convex from before back-
ward ;—the Palato-pharyngeus, or constrictor of the poste-
rior arches,—and the Palafo-glossus, or constrietor of the
anterior arches.—The tongue possesses also Intrinsic fibres
which enrve it into a gutter and give it the various other
shapes it is suseeptible of having.

The Nerves of the Tongue are the Lingual, from the In-
ferior maxillary, which is the gustatory nerve ;—the Glosso-
pharyngeal, which gives sensibility to the mucous membrane
of the root,—and the Hypoglossal, which is the motor nerve
of the tongue.

HARD PALATE.

Shape and Consistency. Some palates are deep and others
are shallow.—In some the mueous membrane 1s soft and in
others it is hard.—Both the shape and consisteney are im-
portant factors in fitting plates of teeth.

Structure. The hard palate is composed,—1st, of a Mu-
cous layer closely adherent to the periostenm in the anterior
third of the palate ;—2d, of a Glandular layer, composed of
HlIl]plE raceimose "landﬁ, which are more numerous in the
Osseous layer, formed in front
h}r the pala’rine ]um e8S nt the superior maxilla and behind
by the horizontal plate of the palate bones.—The Arferies
are the descending palatine from the internal maxillary, and
the ascending palatine from the facial.

SOFT PALATE.

Shape. Is quadrilateral.

The Anterior Surface is concave, and smooth.

The Posterior Surface is convex and is continuous with the

floor of the posterior nares.

The Upper or Adherent Border is attached to the posterior

margin of the hard palate.

The Lower or Free Border presents on the median line the

Uvula,—and on each side the Anterior and the Posterior

Pillars of the fauces.—Between the arches are found the

Tonsils.—The Strait or Passage between the arches of the

two sides is the Isthmus.

Structure. The Soft Palate is composed from below up-

ward : ¢
1st. Of a Lower mucous layer lined with pavement epi-

thelium.—2d. Of a Thick layer of simple racemose glands.—

3d. Of a Fibrous layer or fascia attached to the bones of the

hard palate.—4th. Of a Muscular layer composed of the

Elevator of the Uvula, the Elevator of the palate, the Ten-
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TONSILS—PAROTID GLANDS. 11

sor of the palate, the Constrictor of the anterior arches,
the Constrictor of the posterior arches.—5th. Of a Second
thinner layer of simple racemose glands.—6Gth. Of an
upper mueous layer lined with ecolumnar epithelioma.

TONSILS.
Shape. The Tonsils resemble an almond.
The Free Surface presents a number of orifices or pouches.
The Deep or Adherent Surface rests on the fascia of the
pharynx—and is not far from the int=rnal carotid artery
and the apex of the parotid gland.
The Upper Extremity presents above it a little recess
called the Supra-tonsillar fossa.
The Lower Extremity is separated from the base of the
tongue by a tract of glands.
Structure. The tonsils are composed of an agglomeration
of lymphoid follicles.

PAROTID GLANDS.

Shape. The Parotid gland has the shape of a flattened
prism filling the cavity, called the Parotidean Cavity, with
the base expanding externally under the skin.

The Anterior Surface is in relation with the organs form-
ing the anterior wall of the parotidean cavity, which are
from outwards inwards; the ramus of the lower jaw, the ex-
ternal carotid artery, the internal maxillary artery and the
internal pterygoid musecle.

The Posterior Surface is in relation with the organs form-
ing the posterior wall of the parotidean eavity, which are
from ontwards inwards; the mastoid process, the styloid
process, the stylian nmu les, the facial nerve, the internal
jugular vein, the internal carotid arter v, the olosso-pharyn-
eeal and the hypoglossal nerves,

The Upper Border is in relation with the external anditory
canal and the petrous bone.

The Lower Border is in relation with the posterior ex-
tremity of the submaxillary gland, from which it is separa-
ted by a fibrous septum. '

The Apex extends to the pharynx, to the point correspond-
ing to the tonsil. :
The Base spreads on the cheek below the ear—and is cov-
ered by the skin, the platysma and superficial fascia;—its
;msfrrmr edge rests upon the sterno-mastoid ;—its aunferior
edge rests upon the masseter ;—its wpper edge 1s notehed to
accommodate the external auditory canal;—its lower edgy:
extends down to near the angle of the jaw.

Structure. The parotid is a compound racemose gland.—
The exeretory duet is the Duel of Steno, which emerges from
the anterior Ellgt' of the base, runs forward parallel to the
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SUBMAXILLARY GLANDS—SUBLINGUAL GLANDS.

zygoma to the anterior border of the masseter, where it per-
forates the bueccinator on a level with the second upper mo-
lar tooth.—Its walls are very thick and its cavity very small.

SUBMAXILLARY GLANDS.

Shape. The submaxillary gland has the shape of a flat-
tened, three-sided prism. .

The Superflclal or Under Surface is covered by the skin,
platysma and cervieal faseia;—the facial artery crosses its
back part.

The External Surface is in relation with the submaxillary
fossa of the maxilla.

The Internal Surface presents a process which extends
backwards towards the parotid gland,—a process which ex-
tends forwards .over the border of the mylo-hyoid musecle
and reaches the sublingunal gland.

The Anterior Extremlt}r 15 1'01111rler1—r1n{1 18 %lTuﬂtﬂd on the
outside of the mylo-hyoid.

The Posterior Extremity is separated from the parotid by
a band of fasecia.

Structure. The Submaxillary Gland is a compound race-
mose gland.—Its exeretory duet i1s the Duel of Wharton ;—
it originates on the internal surface of the gland,—is
directed forwards along the lingual artery and nerve—and
opens on the side of the frenum at the apex of a twisted
papilla.—Its walls are much thinner than those of the duet
of Steno, and its cavity is mueh larger.

SUBLINGUAL GLANDS.

Shape. The sublingual glands resemble an almond.

The External Surface is in relation with the mylo-hyoid
musele.

The Internal Surface is in relation with the hyo-glossus
and the genio-hyo-glossus muscles.

The Lower Border rests on the mylo-hyoid.

The Upper Border is attached to the mucous membrane,
by means of its duets;—it projects on the floor of the

., monuth.

The Posterior Extremity extends towards the anterior
process of the submaxillary gland.

The Anterior Extremity is in relation with the sublingual
fossa of the lower maxilla.

Structure. The Sublingual Gland is a racemose gland.—
Its duets are the Ducts of Eivinus,—about twelve in num-
ber, opening along the upper border of the gland—often
several small duets form a single one called the Duct of Bar-
tholin, which opens in the duet of Wharton, or separately.



S0

B
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PHARYNX.

Shape. The pharynx is funnel-shaped.

The Posterior Surface is connected by loose areolar tissne
with the cervieal eolumn and its museles.

The Lateral Surfaces are in relation with the styloid pro-
cess and its muscles, the internal and common carotid arte-
ries, the jugular vein and the pneumo-gastric, glosso-pha-
ryngeal, hypoglossal and sympathetic nerves.

The Anterior Surface is incomplete,—and presents from
upwards downwards ; the posterior nares,—the Eunstachian
tubes,—the retro-Eustachian fossa—the aperture of the
mouth ,—the base of the tongue,—the epiglottis and its
folds,—the opening of the larynx,—the two pharyngo-
laryngeal grooves,—and the opening of the wsophagus.
The Base corresponds to the basilar process of the oceip-
ital.

The Apex is continuous with the wsophagus.

Structure. The pharynx is composed from without in-
wards :—1st, of a layer of Awreolar tissue;—2d, of a super-
ficial or Muscular fascia covering the surface of the mus-
eles :—3d, of a Museular layer composed of the superior,
middle and inferior constrictor muscles, and the stylo-pha-
ryngeus, which is the elevator musele of the pharynx ;—4th,
of a Fibrous or Aponeurotic layer attached to the Dbones,
which forms, as it were, the skeleton of the pharynx and
which supports the museles ;—>5th, of a Glandular layer of
simple racemose glands ;—6th, of a Mucous layer, the upper
or nasal portion of which is lined with a ciliated epithelinm
and the balance with a pavement epithelinm.

(BSOPHAGUS.®

Dimensions. [t is narrowest at its commencement,—is
also narrow opposite the fourth dorsal vertebra—and is
slightly constrieted where it passes through the diaphragm.
Direction: At its origin it is on the median line,—but it
soon deviates a little to the left side at the root of the neck ;—
it then returns to the median line—and finally deviates again
slightly to the left as it passes throngh the diaphragm.—It
follows also the enrvatures of the spinal column.

Surfaces and Borders.

In the Neck,—the Anferior Surface is in relation with ‘the
trachea ;—the Posferior Surface is in relation with the verte-
bral eolumn ;—the Lateral Borders are in relation with the
carotid, specially the left, the lobes of the thyroid body, the
recurrent laryngeal nerve.

In the Thorax—the Auferior Surface is in relation with the
end of the trachea, arch of aorta and pericardium ; the Pos-

terior Surface rests upon the vertebral column above, and
below on the thoracic aorta and the thoraecic duct;—the
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ABDOMEN.

Lateral Borders are in contact with the pleura.—The Pheu-
mo-gastric nerves descend along with it.

The Upper Extremity is continuous with the pharynx.

The Lower Extremity is continnous with the stomach.

Structure. The wsophagus i1s composed :—1st, of an Er-
ternal Envelope of loose areolar tissue;—2d, of a Muscular
layer composed of superficial Im]gntnduml and of deep circu-
lar fibres ;—they are striped fibres above and smooth below ;
—ad, of a Cellulo-fibrous and Glandular layer;—4th, of a
Mucous layer presenting folds, papille and stratified epi-
thelinm,

THE CAVITY OF THE ABDOMEN.

Shape. The cavity of the abdomen resembles an ovoid
slightly flattened from before backwards.

The Anterior Surface or Wall is formed by the Abdominal
Straight muscles.

The Lateral Surfaces or Walls are formed by the Oblique
and Transverse museles,

The Posterior Surface or Wall is formed by the vertebral
column, the pillars of the diaphragm, the npper portion of
the Psoas muscles and the Square Lumbar museles.

The Upper Surface or Wall or Roof is formed by the
diaphragm.

The Lower Surface or Wall or Floor is tormed by the
Psoas-iliac museles in the iliac fossa ;—in the middle of the
abdomen 1t communicates freely with the pelvic cavity.

HEL:IO‘\TE:} OF THE ABDOMEN.

Dividing Lines. —1 st, if two Parallel Civeular Lines are
drawn round the body, the first parallel with the cartilages
of the ninth ribs and the others with the highest point of
the erest of the ilinm, the region is divided into an upper, a
middle and lower zone. —2d, if two Perpendicular Parallel
Lines are drawn from the cartilage of the eighth ribs down
to the eentre of Poupart’s ligament, each of the above zones
18 subdivided into three parts or regions, a middle and two
lateral.

The middle of the upper zone in the Epigastric Region, or
the epigastrium, and the two lateral are the right and left
Hypochondriae Regions, or hypochondria.

The central region of the middle zone is the Umbilical
Region, and the two lateral the right and left Lumbar Regions
or the Loins,

The middle region of the lower zone is the Hypogastric-
Region,—and the two lateral the right and left Iliae or In-
guinal Regions.
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ABDOMEN—PERITONEUM. 15

PARTS CONTAINED IN THE ABDOMINAL REGIONS.

Right Hypochondriac Region.—Liver,—gall bladder,—
duodenum,—right angle of colon,—suprarenal ecapsule,—
upper extremity of right kidney.

Epigastric Region—Liver,—stomach,—panereas,—aorta,
thoracie duct,—asecending cava vein.

Left Hypochondriac Region—Liver,—stomach ,—panecreas,
—spleen,—left angle of colon,—suprarenal capsule,—upper
extremity of left kidney.

Right Lumbar Region. Coils of jejunum,—ascending
colon,—lower part of right kidney.

Umbilical Region—Transverse colon,—part of great omen-
tum,—part of mesentery,—duodenum (3d portion),—coils
of jejunum.

Left Lumbar Region—Coils of jejunum,—descending
colon,—lower part of left kidney.

Right Iliac Region. Coils of ileum,—ecm@eum and appen-
dix,—ileo-ceecal valve,—ureter,—spermatic vessels,
Hypogastric Region—('oils of ilenm,—bladder when dis-
tended,—uterus in pregnaney,—rectum.

Left lliac Region—Coils of ilenm,—sigmoid flexure,—
ureter,—spermatie vessels.

PERITONEUM.

Number or Divisions. The Parietal Peritonewm lines the
walls of the abdomen ;—the Visceral Peritonewm covers the
surface of the organs.

There is a General Peritoneal Cavity,—and a Smaller Cavity
behind the stomach enclosed in the great omentum — com-
munieating with the general eavity through the Foramen of
Winslow.

Folds. The folds or ligaments of the peritonenm connected
with each organ are the following:

1st. With the Stomach; the gastro-hepatic omentum,—
the gastro-splenic,—the gastro- _colic or great omentum.

2d.  With the Small Intestines: the mesentery.

3d. With the Large Infestines: the meso-caenm,— the
ascending meso-colon,— the transverse meso-colon, —Ptha-
sigmoid meso-colon, —aml the meso-rectum.

4th. With the Bladder: in the male,—the recto-vesical
folds and pouch,—the vesico-pubie folds and pouch.

Sth. With the Uterus: the recto-uterine folds—and
Douglas’ pouch,—the utero-vesical folds and pouch—and
the broad ligaments.

Gth. With the Liver: the coronary ligament,— the trian-
gular ligaments,— the snspensory ligament,—and the gas-
tro-hepatic omentum.
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4% Relations of the Viscera with the Peritoneum.
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The stomach is entirely surrounded by peritoneum.

The duodenum is uncovered in its posterior surface.

The small intestines are entirely surrounded by peritonenm.
The ceecal appendix also.

The cweum also, usually ; sometimes the posterior surface
is partly uncovered.

The ascending colon is deprived of 'peritonenm on its poste-
rior surface.

The transverse colon is completely surrounded by perito-
neum.

The descending colon is deprived of peritoneum on its pos-
terior surtace

The first portion of the reectum is entirely surrounded by
peritoneun.

The second portion iz covered only in front and partly on
the sides.

The third portion is entirely free of peritoneum.

The liver is deprived of peritoneum along its upper border.
The pancreas is uncovered at the posterior surface of the
body and head.

The spleen is completely surrounded by peritoneum.

The supra-renal capsules are free behind.

The kidneys are uncovered in their posterior surface.

The pelvis is free behind.

The ureters are uncovered on their posterior surface all along.
The anterior surtace of the bladder is uncovered when the
viscus is distended.

The posterior surface is entirely covered.

The lateral surfaces are covered only on their upper and
posterior parts.

The base 1= free from peritonenn.

The body of the uterus, the Fallopian tubes, and the ovaries
are completely swrronunded with peritonenm.

The anterior surface of the neek is free on its lower half.
The posterior surface is completely covered.

The anterior surface of the vagina 1s free.

The posterior surface is covered on its upper part near the
neck.

STOMACH.

Shape. The stomach is irregularly conical and bent upon
itself.

The Anterior Surface is in relation with the liver, the ab-
dominal walls and the diaphragm.

The Upper Border is coneave ;— it gives attachment to the
gastro-hepatic omentum ;—it is in relation with the Spige-
lian lobe of the liver.

The Lower Border is convex ;— it gives attachment to the
gastro-colic omentum ;—it is in relation with the transverse
eolon.
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DUODENUM. 17

The Left Extremity gives attachment to the gastro-splenie
omentum ;— it is in relation with the spleen.—It presents
the cesophageal opening of Cardia continnous with the
cesophagus without any distinet line of demarcation exter-
nally or internally.
The Right Extremity is the Pylorus;—it is in relation
with the liver in front and behind with the head of the pan-
ereas and the duodenum.—It presents the pylorie opening
or the pylorus separated externally from the duodenum by
a groove, and internally by a round prominent museular
valve, the Pyloric Valve.
The Posterior Surface is in relation with the panereas, the
aorta, the pillars of the diaphragm and the ascending cava.
30 Structure. The Stomach is composed :—1st, of a Serous
coat, formed by the peritoneum reduced to its endothelial
layer;—2d, of a layer of Longitudinal Museular fibres
formed by the expansion of the fibres of the cesophagus and
of the duodenum ;—3d, of a layer of Cireular Fibres;— 4th,
of a layer of Oblique Fibres;—5th, of a Submucous layer of
Fibro-Areolar tissue ;— 6th, of a Mwcous Coat which presents
the Heragonal crests and depressions— and the openings of
the glands ;— these glands are the Pyloric or Mucous Tulbular
Glands —and the Cardiae or Peptic Tubular Glands,— these
presenting peculiar large cells, the peptic cells.
The layers are much thinner in the left half of the stom-
ach than in the right half.

DUODENTUM.

51 Shape. The duodenum resembles an irregularly shaped
horseshoe or crescent.
The Anterior Surface is in relation with the stomach.
The External or Convex Border is in relation with the as-
cending colon.
The Internal or Concave Border is in relation with the
head of the panereas, the common bile duct and pancreatic
duets.
The Upper or Gastric Extremity is separated from the
stomach by a groove externally —and internally by the
pvlorie valve.
The Lower or Jejunal Extremity is continuous with the
jejunum without any line of demareation:;— the superior
mesenteric artery is the limit between the two.
The Posterior Surface is in relation with the pillar of the
diaphragm, the ascending eava, the supra-renal capsule and
kidney.

52 Structure. The Duodenum is the thickest and largest por-
tion of the small intestines.

It is composed,— 1st, of a Serous Coat formed hy the peri-

tonenm reduced to its endothelial layver ;— 2d, of a Layer of
a9
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JEJUNUM—ILEUM.

Longitudinal Fibres;—3d, of a layer of Circular Fibres;—
4th, of a Submucous Fibro-Areolar Layer;— 5th, of a Mu-
cous Coat which presents —the openings of the bile duet
and panereatic ducts,—large and numerous valvulae conni-
ventes — with erest-like wvilli,—tubular glands— and race-
mose glands (glands of Brunner).

The Villi ave projections of the mucous membrane,—present-
ing an epithelial layer of columnar cells — a stroma formed
of connective tissue and smooth museunlar fibres,—and a
cavity in the centre, occupied by a cweal lacteal vessel.

JEJUNTUM.

Shape. The Jejunumm resembles a eylindrical and much
convoluted tube,— forming a sort of square or euboidal
mass.

The Anterior Surface of this mass is in relation with the
ereat omentum and the numbilical abdominal walls.

The Upper Surface is in relation with the transverse colon
and stomach.

The Under Surface is in relation with the ecoils of the
ileum.

The Right Surface is in relation with the walls of the right
lumbar region and the ascending colon.

The Left Surface is in relation with the walls of the left
Inmbar region and the descending colon.

The Upper Extremity is separated from the duodenum by
the superior mesenteric artery,

The Lower Extremity is continuous with the ilenm without
any line of demarcation;— the upper two-fifths form the
jejunum.

The Posterior Surface is attached by the mesentery to, and
18 in relation with, the vertebral colnmn, aorta, pillars of
the diaphragm and ascending cava vein.

Structure. The structure of the jejunum is the same as
that of the duodenum,— exeept that it is not quite so thick,
the valvule are more numerous,—the wvilli are execlusively
conical,— the glands are exelusively tubular (Lieberkiihn)
and follicular (isolated).

ILEUM.

Shape. The shape of the ileum is that of a much convo-
luted eylindrical tube —forming a sort of square or euboidal
mAss.

The Anterior Surface of this mass is in relation with the
hypogastric abdominal walls.

The Right Surface is in relation with the walls of the right
iliae region, the caecum, the iliac and the psoas museles, the
external and internal iliae V{-_'-E-'u'.-'ﬂ-_‘l.:"\.
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CAECAL APPENDIX—CACTM. 19

The Left Surface is in relation with the walls of the left
ilia¢ region, the sigmoid flexure, the iliac and the psoas mus-
cles, and the external and internal iliac vessels,

The Upper Surface is in relation with the coils of the jeju-
num. :

The Under Surface dips into the pelvis —and 1= in relation
with the bladder, rectim and uterns.

The Upper Extremity is continuous with the jejunum,
without any apparent line of demareation;—the lower
three-fifths form the ileum.

The Lower Extremity opens into the caeeum and presents
the lleo-cecal Valre,—which has the shape of a buttonhole
— and presents an upper and lower flap.

The Posterior Surface is in relation with the lumbar and
sacral columns, the aorta, thoracie duct and ascending cava.
Structure. The ilewm has the same structure as the jeju-
num,—except that it is wmwch thinwer;—the valvale —and
villi are smaller, fewer and farther between ;— it is provided
with fubular glands and isolated follicles.

It alone possesses the Agminated Follicles or Peyer's
Patehes,— which occupy the free border of the intestines —
and which are larger and the more numerous as we approach
the ileo-cmeal valve.

CACAL APPENDIX.

Shape. The cacal appendix resembles a goose-quill.

The Surfaces are smoother —and are in relation with the
iliae fossa and the end of the ilenm.

The Lower Extremity is c¢losed.

The Upper Extremity opens into the emenm—and is
guarded by a valve.

Structure. It i1s composed:—1st, of an external Serous
Layer;— 2d, of a layer of Longitudinal Swooth Museular
fibres, mmiformly distributed all around it ;—3d, of a layer
of Cirenlur Filres;—4th., of a Muweous Coal with tubular
glands.

CAECUM.

Shape. The caenm is euboidal.

The Anterior Surface is sacenlated.—as arve all the others ;
—1it is in relation with the coils of the ilewm and the walls
of the inguinal region.

The External Surface is in relation with the transverse and
obligue muscles and the crest of the ilenm.

The Internal Surface iz in relation with the ileo-caecal
valve, the terminal coil of the ilenm and the ecmeal appen-
dix.

The Apex communicates with the caecal appendix.

The Base is continuous with the ascending colon without
any line of demareation, except the ileo-ceecal valve.
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The Posterior Surface gives attachment to the meso-
eseenim ;— it 1s in relation with the iliac muscle.

Structure. The excum is composed : 1st, of an incomplete
Peritoneal coat ;—2d, of a layer of Longitudinal Muscular
fibres gathe:eﬂ into three bandelettes ;—ad, of a layer of
Cirenlar Fibres;— 4th, of a Submucous Fibro-. Lreolar Layer;
5th, of a Mucous Layer —presenting saeccules and
ridges,— it possesses tubular glands and isolated follicles.

ASCENDING COLON.

Shape. The aseending colon is enboidal.

The Anterior Surface is saceulated,— as are also the others;
—it is in relation with the c¢oils of the intestines and the
under surface of the liver.

The External Surface is in relation with the transverse
and obligue museles.

The Internal Surface is in relation with the small intes-
tines.

The Lower Extremity is continuous with the eseum,—
from which it is separated by the ileo-caecal valve.

The Upper Extremity forms the right angle or bend—
which separates it from the transverse colon ;—it is 1n rela-
tion with the under surtace of the right lobe of the liver.
The Posterior Surface is in relation with the iliac erest,
the square lumbar musecle, the kidney and supra-renal cap-
sule.

Structure. The ascending colon has the same structure as
the emenm.

TRANSVERSE COLON.

Shape. The transverse colon is cuboidal.

The Anterior Surface is sacculated—and so are the others
—it is in relation with the liver, the abdominal walls, the
eastro-colic omentum and the diaphragm in the left ]1}' )0 -
chondrinm.

The Upper Surface is in relation with the stomaeh and
liver.

The Under Surface is in relation with the small intestines.
The Right Extremity is separated from the aseending colon
by the right angle or bend of the colon.

The Left Extremity is separated from the descending colon
by the left angle or bend of the colon ;—it is in relation with
the spleen and supra-renal capsule.

The Posterior Surface gives attachment to the transverse
neso-colon. ,

Structure. The transverse colon has the same structure as
the ascending colon and caeum.

- = bl T
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COLON—SIGMOID FLEXURE—RECTUM. 21

DESCENDING COLON.

Shape. The descending colon is cuboidal.

The Anterior Surface is sacenlated like the others;—it 1=
in relation with the peritonenm, the diaphragm, the small
intestines and the abdominal walls.

The External Surface iz in relation with the transverse and
obligue muscles,

The Internal Surface is in relation with the small intes-
tines.

The Upper Extremity is, separated from the fransverse
colon by the left angle of the colon ;—if is in relation with
the spleen.

The Lower Extremity is continuous with the sigmoid fiex-
ure without any line of demarcation exeept the difference in
the direction of the organs;—the erest of the ileum is con-
sidered the line between the two.

The Posterior Surface iz in relation with the supra-renal
capsule, the kidney and square lumbar musecle.

Structure. The Descending Colon has the same structure
as the other colons and the ewenm.

SIGMOID FLEXURE.

Shape. The sigmoid Hexure is cylindrical and forms an
italic &.

The Anterior Surface is in relation with the abdominal
walls and the intestinal coils.

The Upper Extremity is continuous with the descending
colon without any line of demareation,—the limit between
them being the crest of the ilenm.

The Lower Extremity is continuous with the rectum with-
out any line of : sacro-iliac articnlation 1=
considered the boundary between the two.

The Posterior Surface gives attachment to the sigmoid.
meso-colon.

Structure. Th&- ai;_;;muid ﬂt‘:‘:lll'{_' is twice as thick as the
colon. It 1 of a Peritoneal Coat which
usunally invests it l*(:ll]ll‘.!-ll[-‘ti.*l\' :—2d, of a layer of Longitudinal
Museular Fibres which ave still disposed in bandelettes, but
closer to one another than in the colons ;—3d, of a layer of
Civenlar Fibres ;—4th, of a Submucous Ff'fn'u-_-li'r olay Layer ;—
oth, of a Mucous Coat presenting irregular folds,—having
tubular glands and izolated closed tollicles.

RECTUM.
Shape. The rectum is eylindrical,—but is not convoluted.
Lateral Surfaces are in relation with the pelvie areolar tis-

sne.
The Anterior Surface is concave :—it 1= in relation in e
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ANUS—PECULIARITIES OF THE DMGESTIVE TRACT.

male with the bladder, prostate and seminal vesicles ;—in
the female it is in relation with the nterus and vagina.

The Posterior Surface is convex ;—it is in relation with
the sacrum and coeceyx.

The Upper Extremity is continunous with the sigmoid flex-
ure. '

The Lower Extremity is continuous with the anus;—the
upper edge of thé strong internal sphincter is the limit be-
tween the two.

Structure. The rectum 1- thﬂ thickest purtimi of the in-
testinal tract. It is ¢ which
invests it completely only in the upper ﬂ.urd ;—the last third
is deprived of it entirvely ;—2d, of a layer of Longitudinal
Muscular fibres aurmundlng aﬂl the lmwel —ad, of a layer
of Cirenlar Fibres, a portion of which forms the internal
sphincter ;—4th, of a laver of Submucous Fibro-Aveolar Tis-
sue ;—nth, of a Mucous Leyer provided with numerous tubu-
lar glands and isolated follicles.

ANTUS

.Shape, The anus has the form of a cireular ring about one
inch in height.

The Lateral Surfaces ave in relation with ‘the cellulo-adi-
pose tissue-of the ischio-rectal fossee.

The Anterior Surface is in relation with the perineum.
The Posterior Surface is in relation with the coeeyx, fo
which it is attached.

The Upper Extremity is conftinuons with the reetum and
forms an angle with it ;—the strong edge of the internal
sphineter is the limit.

The Lower Extremity is continunous with the skin.
Structure. The anus is composed :—I1gst, of a layer of
Striped Civcular Fibres forming the external sphineter ;—2d,
of a layer of Submucons Fibro-Aveolar Tissue;—3d, of a
Muco-Cutaneous Layer presenting pouch-like depressions sep-
arated by small pillars ;—it is provided with tubular glands
and sebaceous glands. .

PECULIARITIES OF THE DIGESTIVE TRACT.

Guide. Follow Shape, Surfaces, Borders, Extremities,
Structure, Vessels, Nerves, and say what peeuliarities each
presents, if any,

Peculiarities of the Lips.

The Epithelium is stratified, . e., is in many layers
throughout.— It is pavement from the lips down to the
eardiac orifice of the cesophagns.— [t is columnar from the
cardia down to the anuns,

All the Glands are racemose to the cardiac ovifice of the
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wsophagus.— Beyond there are no racemose glands in its
walls except the glan{h of Brunner in the Duodennm.—
Tubular Glands exist from the eardia to the anus.

All the Muscular Fibres are striped down to the middle of
the esophagus.—They are all smooth below that point down
to the anus exelusively.

The Submucous Fibro-Areolar layer is loose from the lips
to the anus, except over the gums and first part of hard
palate.

The Mucons Membrane presents microscopic papille down
to the cardia.

The Nerves almost all take support on the arteries to
reach the organs.

The entaneous and the musealar layers are blended
together.

The Musecle is an orbicular and is the only thoroughly
entaneous musele.

The Glandular layer is submucous and is thick.,

The Mucous layer and the skin come in contact.

The Epithelium is pavement.

The Arteries strike the lips at the commissures.— They are
parallel to the lips.—They are in the glandular layer.

The Veins of the upper lip open mtu the facial, which in-
oculates with the Ophthalmie.

The Lymphatics {:rf the middle of the lower lip open sep-
arately in the digastrie glands.

Peculiarities of the Cheeks.

There is a small adipose mass between the masseter and
the bueeinator which is always present.

The glandular layer is represented by the few small mo-
lar glands situated around the part where Steno’s duct per-
forates the buceinator.

The Buecinator is perforated by a duet (the only instance
for a musele).

The Submuecous layer has no glands,

The Mucous membrane presents the orifice of Steno’s
duct at the level of the second npper molar tooth.
Peculiarities of the Teeth.

They present two sets: a temporary and a permanent set.
No other region presents this feature of changement—The
Wisdom Tooth eomes out at about twenty.

The Enamel corresponds to the epidermis of the skin—
The Cement eorresponds to the bony tissue.—The Dentine
corresponds to the eavalicules of bones and of the cornea.

The Pulp corresponds to the hair papilla.

Peculiarities of the Gums.

The Mucous Membrane is remarkable for its adhesion to
the periosteum (as in the hard palate).
Peculiarities of the Tongue.

The Frenum presents the openings of Wharton's Ducts.
—The Papill® are unique.—Papillee are found also in the
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skin.—Microscopic papillee are found in the mucous mem-
brane of the lips down to the cardia.—They resemble the
villi; but these differ in containing in their interior a lym-
phatie vessel.

The Ranine Arteries are dangerously large beyond the
anterior half

The Ranine Veins are seen by transparency through the
mueous membrane.

The Capillaries of the papille are peculiar and character-
istic: they are poplar-like in the conieal and oak-like in
the fungiform.

The Nerves are of three kinds:—The Gustatory is the
nerve of special sense; it comes from an ordinary nerve, the
inferior maxillary, a unigue instance. It terminates in the
taste-goblets.

The Glosso-pharyngeal supplies ordinary sensibility to the
back part of the tongne mostly.

The Hypoglossal is the motor nerve.

The tongue is the only muscle which presents intrinsie
fibres, i. e., fibres originating and terminating in it.
Peculiarities of the Hard Palate.

It presents the mucous papillee and the transverse ridges.

The Mucous Membrane is closely adherent to the perios-
teum in front.—Behind it is separated by a thick granular
layer. L -

The Artery is in the groove between the alveolar process
and the palatine proeess.

Peculiarities of the Soft Palate.

It is a single flap wvalve, a musculo-membranous valve
(unique case).

Its floating position is remarkable.

Its group of museles is also noticeable : elevators, tensors,
ete.

It has a double layer of racemose glands.

The epithelium, sitnated on the upper surface, is ciliated.

Its nerves come from a ganglion (Meckel’s).
Peculiarities of the Tonsils.

The depressions of the surface are noticeable.

The presence of the tonsils in the pharynx is remarkable.

They are the first lymphoid follicles met on the digestive
traet.

The Deep Surface corresponds to the Internal Carotid
Artery.

It receives from the Pharyngeal (external carotid) a
tonsillar branch which, in chronie inflammation, becomes
large and adherent to the tissue, hence hemorrhage when
secfioned.

Peculiarities of the Parotid.

It is the largest of the three salivary glands.

Its hase, expanded on the cheek, is but a small part of it.

Its body is deeply seated between the ear and the jaw.
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It extends to the pharynx.

It 1s in relation with numerous large vessels, nerves.—
The carotid, temporal, internal maxillary, behind the con-
dyle.—The Facial nerve crosses the outer portion of it.—The
Internal Jugnlar, Internal Carotid, the Pneumo- gastrie, Hy-
poglossal, Spinal Aeccessory (*(:-I‘I'EH[H}IHI to its posterior sur-
face near the apex.

Its Duet, Steno’s Duet, perforates a musele, the bueein-
ator (a unique case).— It has thick walls and a small hove.
— It runs parallel to the zygoma, but one-quarter inch
helow.

Peculiarities of the Submaxillary Gland.

It is outside the mouth.—It fills the digastrie triangle. —
Its posterior extremity is erossed by the facial artery.

Its duet, Wharton’s Duet, is inside the mouth.— Its walls
are thin and the bore large.— It opens by a twisted papilla
on each side of the frenum.

Its nerves come from the chord of the tympanum, which,
when eut, increases the secretion of the gland.
Peculiarities of the Sublingual Gland.

It is inside the mouth, whereas the other salivary glands
are on the outside.

It is the smallest of all the salivary glands.

It raises the mucous membrane of the floor of the mouth.

It 1s mobile.

It has several separate ducts, the Duects of Rivinus and
the Duets of Bartholin.

Nerves: Same as for submaxillary.

Peculiarities of the Pharynx.

It is truly the beginning of the intestinal tract.

Its upper portion is fixed — the middle and lower portions
are movable,

It is elosed above and behind — it iz open in front and
below —it communicates with the ear, the nasal cavities,
the mouth, the larynx, the wsophagus.

It is at the same time part of the respiratory tract and of
the digestive tract.

Its Lateral Surfaces are in relation with large vessels and
nerves.

It presents the first circular and longitudinal fibres — it
presents the last fibres with bouy origin or insertion.

It presents a thick layer of racemose glands,

The Epithelinm of the upper third is eciliated; in the
other portions it is pavement.

It presents a thick fibrous layer.

Peculiarities of the (Esophagus.

Its length is remarkable, extending from the pharynx to
the stomach, becanse of the heart intervening between the
pharynx and stomach.

Its shape is also peculiar.

Its ealibre also; it is narrowest at its beginning, 1s narrow
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also opposite the fourth dorsal vertebra and is slightly con-
stricted when it passes throngh the dlaphragm.

Its direction is peculiar; at its origin it is on the median
line.— It soon deviates to the left side at the root of the
neck.— It then returns to the median line.— It finally de-
viates again sligchtly to the left as it passes through the
diaphragm.— It follows also the eurvatures of the spinal
column.

Its relations are numerous and important; trachea,
aorta, earotids, reeurrent laryngeal nerve, pericardium,
thoracie duet and plenra.— The pneumo-gastrie nerves take
support on it to reach the stomach.

Its lower extremity presents no line of demareation for
the stomach.

Its strueture is peculiar in this, that the muscular fibres
are smooth below its middle portion.

Peculiarities of the Cavity of the Abdomen.

It is the largest of all the cavities of the body.

Most of its walls are soft and movable.

Almost all of the largest and of the solid organs are in
the upper part.

It containg a great number of various organs, whereas
other cavities contain but few.

Peculiarities of the Peritoneum.

[t is the largest of all the serous cavities.

It presents a smaller cavity, with the foramen of Winslow,
which no other presents.

It presents a great number of tolds called mesos.

It alone presents such folds as the Great Omentum and
the Mesentery.

Peculiarities of the Stomach.

Its size varies more than that of any other organ.

Its shape is peculiar and unique, that of a cone bent upon
itself.

The situation it occupies is remarkable, three regions, and
it extends from the surface to the deep parts.

It presents a distinet line of demarcation between it and
the duodenum.

It presents three distinet layers of musenlar fibres, whereas
the other organs present only two.

It presents the peculiar pylorie valve, a sphineter valve.

The mucous membrane presents the peculiar hexagonal
spaces and the peculiar peptic glands.

It is surrounded by a circle of arteries.

Its veins form the portal system; also all the veins of the
mtestines and the spleen.

Its nerves come from the pnenmo-gastrie, one situated

along its npper border and the other on the puatﬂrmr sur-
face.

Peculiarities of the Duodenum.
Its shape is peenliar, that of an irregular erescent.
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Its fixity is noticeable, whereas the small intestines are
very movable.

It deep situation is peculiar, for all the small intestines
are superficial.

It is deprived of a line of demarcation from the jejunum.

It is the thickest and the largest portion of all the small
intestines.

It presents the Large Papilla containing the openings of
two large duets, the Common Bile Duet, and the Panereatie.

It presents also the Small Papilla corresponding to the
Lesser Pancreatic Duet.

It presents Valvule Conniventes found nowhere else ex-
cept in the small intestines.

It presents Villi which are not found outside of the small
intestines.—Its Villi are erest-like.—Their capillaries are
under the epithelium, in the stroma.— A Villus is charae-
terized by having a dilated laeteal in its centre.

It has peculiar racemose glands, the Glands of Brunner,
Peculiarities of the Jejunum.

The mobility of its coils is remarkable.

It is superficially situated.

It oceupies the nmbilical and the two lumbar regions,

It presents no line of demareation from the duodenum
or from the ilenm.

Its Valvul@e Conniventes are more numerous.—The Villi
are conical.—It presents scattered Isolated Closed Follicles.
These are henceforth found down to the anus.

It receives its arterial supply from one source alone—the
Superior Mesenterie, as also the ileum.

The lymphaties are called the lacteals, down to the anus.

Its Nerves come from the sympathetic and reach it by
taking support on the arteries.—The same applies to the
rest of the intestines, small and large.

Peculiarities of the lleum.

It oecupies the lower part of the abdomen.—It dips down
into the pelvis.—It usnally leaves the caeum and the sig-
moid flexure uncovered.—If also is superficially situated.

The mobility of its coils is also great.

It presents no line of demarcation from the jejunum.

It is separated from the larger intestines by the ileo-eaecal
valve.

Its walls are thinner than at any other point of the small
intestines.

The Valvulae are smaller, fewer and further apart.

The Villi are also less numerous.

The Isolated Closed Follicles are more numerous.

It alone presents the peculiar Peyer’s patches.—These
patches are all sitnated on the convex border of the small in-
testines.—They are larger and more numerous as we come
nearver the ileo-caecal valve.



28

31

PECULIARITIES OF THE DIGESTIVE TRACT.

Peculiarities of the Ileo-cacal Valve.

It is a double-flap muco-membranous valve. (In the
heart the double-flap valves are purely fibrous.)—It contains
few smooth muscular fibres.

It opens readily to fluids coming from the ileum, but
closes against fluids coming from the large intestines.
Peculiarities of the Cacal Appendix.

It is unique.— Abnormally we sometimes find similar
diverticles on the course of the intestines.

Its sitnation is noticeable, behind the ileo-caecal valve.

It is often twisted.

Its emeal extremity is closed by the effective valve of
Morgagni.

It often contains seeds and foreign bodies.—Ift 1s the in-
itial point of appendicitis.,

Its walls are thick.— The muscular fibres are uniformly
distributed around it.— It possesses only tubular glands.
Peculiarities of the Cacum.

[ts dimensions are short.

Its shape is noticeable ; it is cuboidal and is sacenlated, as
is the balance of the large intestines down to the rectum.

1t 15 usnally superficially seated.

It receives the opening of the eacal appendix and the ileo-
ceecal valve.

Its walls arve thin.

The longitudinal muscular fibres are arranged in bandel-
ettes.

The muecous layer presents rideges and saccules.

[t possesses only tubular glands and isolated follicles.

It receives its arterial supply from the Superior Mesen-
terie.

Peculiarities of the Ascending Colon.

Is deeply seated, behind the coils of the jejunum.

It is fixed in its position.

The Posterior Surface is deprived of peritoneum.

It is in relation in front with the liver and the right kid-
ney.

It presents a separation from the caeum, the ileo-carcal
valve.

It 15 separated from the transverse eolon by an angle.
Peculiarities of the Transverse Colon.

[t is superficially seated.

It corresponds to the line between the epigastrium and
the nmbilieal region.

It is very movable, possessing a long fold of the perito-
neum, the fransverse meso-colon.

It is in relation with the liver, stomach, pancreas, spleen,
small infestines.

It presents the right and the left bends.

The right half is supplied by the Superior Mesenteric ar-
tery and the left by the Inferior Mesenterie.
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Peculiarities of the Descending Colon.
It is deeply seated, behind the eoils of the jejunum.
It 1s fixed in its position.
The Posterior Surface is deprived of peritoneum.
It is in relation with the spleen and left kidney.
It presents no separation from the sigmoid flexure.

Peculiarities of the Sigmoid Flexure.

It is superficially seated, ll‘-lldllT uncovered by the coils
of the ilenm.— It is movable. times it is found in
the pelvis.

Its shape is peenliar, that of an italic S.

It presents no line separating it from the colon and
rectum.

The mucous membrane presents only tubular glands and
closed follicles. 3
Peculiarities of the Rectum.

Iz so called becanse it is more straight than the coils of
the smaller intestines.

It is sometimes very large.

It presents a lateral curve and an anterior one.

It is deeply seated.

The upper third is completely surrounded by perito-
nenm.— The middle third nulw: in front and on the sides.—
The lower third not at all.

It isin relation with the bladder, prostate, seminal vessels,
sperumtm duets, ureters ;—in the female with the uterus
and vagina.

It pr%ent& no line of separation from the sigmoid flexure,

It is separated from the anus by the strong edge of the
sphineter and by a change of direction.

The muscular fibres are stronger than anvwhere else. —
They are uniformly distributed all around.— The ecirenlar
fibres form the Infernal Sphineter (like the pyloric valve).

The Submucous layer, is very thick.

The Mucous membrane is thicker.

The Tubular Glands and the Isolated Closed Follicles are
mMOore NUMerous.

The Arteries are the three hemorrhoidals; the superior
are the most important.

The nerves come from the hypogastrie plexus.
Peculiarities of the Anus.

Its height, one inch, is remarkable.

Its shape, a ring, is noticeable,

The relations of the lateral surfaces with the adipose tis-
sue of the ischio-rectal fosswe is important surgically.

It is separated from the rectum by the strong edge of the
sphineter musele,

The lower extremity is continnouns with the skin, the sec-
ond instanee of a mucous membrane continnous with a en-
taneous membrane.
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The attachment of the sphineter to the coceyx and to the
perineal musecles are important surgieally.

The Muco-eutaneons layer presents peculiar ponches and
pillars.—It presents tubular glands on the mucous portion.
—It presents sebaceous glands on the eutaneous portion.

The Veins are the farthest radicles of the portal system.

The Lymphatics of the mucons portion open in the pelvie
se of the entaneous portion in the nner in-
euinal glands.

The Nerves are numerous and very sensitive: these re- .
flexes are the last abolished in anesthesia.

Peculiarities and Characteristics of the [Mucous [lem-
brane Alone of the Digestive Tract.
Guide: Mention first peculiarities (projections or depres-
sions), then peeuliarities of epithelinm and glands, if any.
Epithelium.

It is stratified or laminated, i. e., is in many layers
throughout the whole length.

It i pavement from the lips down to the cardia (except
in the nasal portion of the pharynx, where it is ciliated).

It iz columnar from the cardia, down to the anus.
Microscopic Papilla, similar to those of the skin, exist
from the lips to the cardia.

Glands : All the glands are Racemose from the lips to the
cardia.

All the glands are Tubunlar from the eardia to the anus
(except the Brunner Racemose Glands of the duodenum).
Lips: The glands form a thick submuecouns layer.

Cheeks: Present the opening of Steno’s Duet, opposite the
upper second molar.

The Glands are the peculiar Molar Glands and the open-
ing of Steno’s Duet, on the outer surface of the buceinator.
— There is no submuecous layer of glands.

Gums: The mucous membrane adheres closely to the peri-
ostenm.

They have no glands.
Tongue: It presents on the Dorsal aspect the Papillze.

Glands do not exist where the papillee are; they exist
only on the posterior third.

On the Under Surface the mucons nwmhmne shows the
‘anine veins.

Also the opening of the Duets of Wharton, of Rivinus,
of Bartholin. -
Hard Palate : It presents the Incisor Papilla.— Also trans-
verse ridges,

It adheres to the periosteum in front but is loose behind,
%‘E-oft Palate: The Epithelium is sitnated on the upper sur-
ace

The Glands form a double layer.
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Tonsils : They present depressions or pouches.
The proper element of the tonsils are closed lymphoid
follicles.
Pharynx: The glands are large and prominent.
(Esophagus: Presents nothing characteristic, except the
very ahsence of characteristies.
Stomach: It presents the hexagonal spaces.
It presents the peculiar Cardiac Tubular Peptic Glands.
Duodenum : Presents the Large and the Small Papillae.
Also the Valvulae Conniventes.
Also the Villi, which are erest-lik
acterized by a central lacteal vessel.
It presents also the peculiar Racemose Glands of Brun-
ner. ;
Jejunum : The Valvulee Conniventes are more numerous.
The Villi are conieal.
It presents few I[solated Closed Follicles.— These follicles
extend from this point to the anus.

Ileum: The Valvulse Conniventes are fewer and further be-
tween and are very scarce and small near the ileo-ciecal
valve.

The Isolated Follicles are more numerons.

Here we find the Peyer’s Patches deseribed above.,
Caecal Appendix: Presents no closed follicles.
Cacum, Colons, Sigmoid Flexure: They present crests
and saccules.

Isolated follicles areé not very numerous.
Rectum : The membrane is thick.

The glands are numerous.

The submucous areolar tissue is abundant and binds the
membrane loosely to the muscular coat.
Anus : The membrane is thick.— It presents the pouches
and pillars.

The Glands on the cutaneous portion are sebaceous,

he Villi are char-

LIVER.

Shape. The liver resembles the half of an ovoid.

The Upper Surface is convex ;— it gives attachment to the
suspensory ligament ;— it is in relation with the diaphragm
and the abdominal w alls.

The Upper or Posterior Border presents a noteh for the
asecending cava vein ;—it gives attachment to the coronary
and lateral ligaments ;— it is in relation with the aponen-
rotic diaphragm.

The Lower or Anterior Border iz thin;— it presents a
noteh for the round ligament and one for the gall bladder;
it is in relation with the edge of the costal eartilages and
the abdominal walls.
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PANCREAS,

The Right Extremity is thick— and is in relation with the
diaphragm and kidney.
The Left Extremity is thin— and is in relation with the
spleen.
The Under Surface is concave.
The Middle Region presents: 1st, the transverse fissure
lodging the gastro-hepatie omentum, the hepatic artery,
portal vein, left pneumo-gastric nerve, the hepatic duets,
lymphatic vessels and glands ;— 2d, the fissure for the round
ligament ;— 3d, the fissure for the ascending cava vein ;—
4th, the fissure for the duectus venosus;—>5Hth, the fossa
for the gall bladder ;—6th, the Spigelian and candate lobes,
corresponding to the upper border of the stomach ;—Tth,
square lobe.

The Right Region is in relation with the angle of the
colon, the right supra-renal capsule and kidney.

The Left Region is in relation with the left extremity of
the stomach and spleen.
Structure. 1Ist: The liver has Two Envelopes,—a Serous
or Peritoneal endothelial layer—and a Fibrous Layer re-
flected at the hilus into the interior of the organ and called
the Capsule of Glisson;— 2d, the Proper Tissue is composed
of alveoles filled with the proper hepatic cells and forming
the hepatic lobules;— 3d, the Portal Vein and the Hepafic
Awrtery form a plexus around each lobule and send into the
interior of the lobule separate branches which become the
radicles of the Capillary Hepatic Vein ov Intralobular Vein,
which ocenpies the centre of the lobule ;— the trunks of the
hepatie veins open info the ascending cava along the upper
border of the liver ;—4th, the Capillary Bile Radicles origi-
nate in the lobules by dilated extremities, which according
to some are surrounded by hepatie cells, whereas, according
to the anthor, theyv are lined by the hepatie cells.
Excretory Apparatus of the Liver. The capillary bile
radicles unite to form the Bile Ducts which unite in the
transverse fissure to form the Hepatic Duct. This duet re-
ceives the COystic Duel from a reservoir called the Gall
bladder and the two form the Common Bile Duet.—This
descends into the groove between the duodennm and pan-
ereas where it is joined by the main pancreatic duct and
opens into the dunodennm at the apex of the Large Papilla.—
Structure.  The large ducts and the gall bladder are com-
posed of an external fibrous coat, of a middle fibro-elastie
and musenlar coat and of an internal mucouns coat.—They
present in their walls a large number of microscopic racemose
glands.

PANCREAS.

Shape. The pancreas resembles a hammer with its handle.
The Anterior Surface presents grooves and lobules and so
do the other surfaces ;—it is in relation with the stomach.
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The Upper Border iz grooved for the splenie vein; the
splenie artery is above the vein,

The Lower Border presents a notch for the superior mesen-
teric artery.

The Right Extremity or Head is separated from the body
by a neck ;—it is embraced by the duodenum.

The Left Extremity or Tail is in relation with the spleen.
The Posterior Surface is in relation with the aorta and the
pillars of the diaphragm, the ascending cava vein and the
vertebral column.

Structure. The panereas is a compound racemose gland.
The Main Duet or Duet of Wirsung comes from the body,
joins the common bile duet and opens into the duodenum.
The Lesser Duct comes from the head and opens often sep-
arately into the duodenum above the main duet, at the apex
of the Small Papilla.

SPLEEN.

Shape. The Spleen is oblong and flattened.

The External Surface is convex ;—it is in relation with the
diaphragm and ribs.

The Internal Surface presents in the middle a ridge with
orifices for the blood vessels and called the hiluwm ;—the sur-
face in front is in relation with the stomach ;—the surface
behind is in relation with the tail of the pancreas and the
left supra-renal capsule.

The Anterior and Posterior Borders are convex anud some-
times notched.

The Upper Extremity is thick:;—it gives attachment to
the spleno-phrenic omentum, or ‘* suspensory ligament ; ' —
it is in relation with the diaphragm.

The Lower Extremity is pointed ;—it gives attachment to
the spleno-colic omentum ;—it is in relation with the angle
of the colon.

Structure. 1st, The spleen has an Erfernal or Peritoneal
endothelial coat,—and a thick Fibro-muscular conf reflected at
the hilum into the organ and forming sheaths for the ves-
sels ;—2d, The Proper Tissue of the spleen is composed of
alveoles containing the splenie pulp composed of splenic
corpuseles, lymphoid cells, pigment granules, red  blood
corpuseles (normal and distorted), cells containing blood
corpuseles entire or in fragments, and cells containing pig-
ment ;—3d, The Arterial Capillaries open into the alveoles
as in the erectile tissues and as the lymphatic capillaries do
in the lymphatic glands ;—4th, The Venous Capillaries orig-
inate by dilated orifices on the inner walls of the alveoles :—
the splenic vein is one of the large formative veins of the
portal system.

3
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Peculiarities of the Liver.

It is the heaviest organ in the body.

It is the largest solid organ of the body.

Its color is peculiar brown (like the kidneys).

It occupies three regions, the right hypoehondrium, the
epigastrinm and the left hypochondrium.

Its shape is peculiar and unigue, resembles the half of an
ovold.

The Upper Border: Is adherent to the aponeurotic dia-
phragm.— It presents the noteh for the Inferior Cava
Vein.— It presents the Large Hepatic Veins opening into
this Cava.

The Lower Border: Presents a notch for the peculiar Gall
bladder.— Also for the peculiar Round Ligament.— It does
not descend below the chondral border.

The Under Surface: Is peculiar in presenting five grooves
or fissures in which are eentered about all the important
features of the organ.— Also by presenfing three separate
lobes, the Spigelian, the Square, the Candate.

The Relations: Are remarkable and important: dia-
phragm and pleura, stomach, duodenum, small intestines,
colons, supra-renal capsule, kidney, inferior cava.

It 1s a frable organ.

The Reflection of the Fibrous Coat into the interior of
the organ. (Capsule of Glisson) is nowhere so well marked.

The Radiated arrangement of the Hepatie Cells in the
lobules is unigue.

The Double Peri-lobular plexuses, i. e., formed by the
Portal Vein and the Hepatie Artery, is unique.

The origin of the Central Intra-lobular Hepatic Veins is
unigue.

The Exit of the Hepatic Veins at a point distant from the
other vessels is most rarve.

The adhesion of the walls of the hepatic veins to the he-
patic tissue 1% unigue.

The origin of the bile radicles by a dilatation surrounded
by eells, if admitted, is umque

The Exe retory Apparatus is the most extensive and com-
phicated.

The presence of a reservoir, the gall bladder, is rare (like
the seminal vesicles and the bladder).

The Walls of the Gall Bladder possess a distinet musen-
lar coat.— Its mucous membrane is reticulated, like the
urinary bladder.

The Cystic Duet is twisted, like Wharton’s Duet and sweat
elands.

The course of the Common Bile Duct along with the Pan-
ereatic Duet is nnigue.

The presence of the Large Papilla is rare (like the small
panereatic duct, Wharton's duet).
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The Walls of the duets have a distinet musenlar coat
(unigue).

The walls also have microscopical racemose glands (a
unique case).

The Hepatic Artery is remarkably small for the organ.

The Portal Vein System is unique in size; (the other in-
stance is in the glmueulli- of the kidney).— Here is the
only instance where a vein penetrates into an organ like an
artery, and is distributed through the organ after the fash-
ion of an artery.

It has no valves.

The Hepatic Veins do not follow the arteries, a unique
case (except the veins of the brain).

They have no valves.

The nerves come direct from the left pnenmo-gastric in-
direetly from the solar plexus ; therethey take support on the
hepatic artery.

Peculiarities of the Pancreas.

It is the largest racemose gland.

Its sitnation remarkable; it is deeply seated, across the
vertebral colummn.

Its shape is peculiar; a dog’s tongue, a hammer.— The
presence of a head, neck and tail is peculiar.

The Surfaces are more distinetly grooved and lobulated
than any other gland.— The Upper Border presents a
groove for the splenic vein, a unigue case.— The artery is on
top of the vein.

Its Relations are numerous and important: duodenum,
spleen, supra-renal capsule, aorta, inferior cava, portal
vein, thoracie duet.

It presents two distinet large visible ducts, a unique in-
stance.—The openings of the duets present prominent pa-
pille (like the duet of Wharton).

It possesses one single large artery,— whieh is on top of
the vein.

The veins form the portal system.

Peculiarities of the Spleen.

Its ecolor is peculiar: a slate color.

Its size varies more than that of any other organ.

It is deeply seated in the left hypochondrium,

Its shape is peculiar; prismatic.

The Inner Surface presents a ridge upon which is located
the hilum.— Everywhere else the hilum is in a depression.
(transverse fissure of liver, kidneys, lungs, ovaries,
lymphatic glands).

The Borders are sometimes notched.

The Larger Extremity is turned upward (like the
kidney).

It is very friable (like liver, kidney, brain).

The hubpenh}uml Coat contains muscular fibres in abun-
dance, a unique case.
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TURINARY ORGANS—SUPRA-RENAL CAPSULES—ERKIDNEYS.

The Walls of the Microscopic Alveoles are formed of the
peculiar adenoid tissue.

The eontents of the microscopic alveoles are peculiar in
number: cells containing blood corpuscles, entire or in
fragments ; cells containing pigment, red blood corpuseles
normal and distorted, the pigment granules, the corpusecles
(which are very different from those of the kidneys)—
Also lymphoid cells; but these are found in all the other
lymphoid organs (tﬂm;ails, isolated follicles, Peyer’s
Patehes, supra-renal capsules, thyroid body, thymus, pitu-
itary body).

The Artery is remarkable for its size compared to the
organ.—It terminates into the mieroscopic alveoles by free
extremities.

The Intermediate Capillaries or Capillaries Proper are re-
placed by the microseopic alveoles.

The Venous Capillaries originate by dilated free extrem-
ities.

The Splenie Vein is unusnally large.—It forms the Portal
Vein.—It has no valves.

The Lymphaties originate from the peculiar lymph
spaces in the adenoid tissue. '

The Nerves take support on the artery as in almost all the
viscera.

URINARY ORGANS.

Enumeration. The urinary organs comprise the supra-
renal capsules, the kidneys, calices, pelvis, ureters, bladder,
prostate and nrethra.

SUPRA-RENAL CAPSULES.

Shape. The supra-renal capsules are flattened and trian-
gular, and resemble a liberty cap.

The Anterior Surface is in relation with the liver on the
right and the spleen on the left side.

The Outer Border is convex.

The Lower Border or hase caps the kidney.

The Inner Border receives the vessels.

The Apex presents nothing speeial.

The Posterior Surface is in relation with the diaphragm.
Structure. The supra-renal capsules are composed :—1st,
of an FErternal or Fibrous coat;—2d, of the Proper Tissue,
which is composed of a cortical or wlluw portion and of a
medullary or gr ay portion.—Both substances are composed
of alveoles containing lymphoid cells.

KIDNEYS.

Shape. The kidneys are flattened, oval bodies; they re-
zemble a bean.

The Anterior Surface 18 convex; it is in relation with the
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ascending colon and liver on the right and the descending
colon and spleen on the left side.

The Internal Border presents a noteh ealled the _-’”'fum:
where the renal artery and the nervous filaments penetrate
the organ and where the veins, lymphatie vessels and the
pelvis come out of it.

The External Border is convex;—it rests on the square
lumbar muscle.

The Upper Extremity is thick ;—it is in relation with the
supra-renal eapsule.

The Lower Extremity is thin and is about two inches from
the crest of the ilenm.

The Posterior Surface is almost flat ;—it is in relation with
the pillars of the diaphragm, the psoas musele, the square
lumbar musecle and the vertebral column.

Structure. The kidneys are composed :—1st, of a Cellulo-
adipose capsule ;—2d, of a Fibrous Coaf reflected at the hilum
into the organ ;—3d, its Proper Tissue is composed of an ex-
fernal cortical or granular substance and of an infernal or
medullary or pyramidal substance.—Both substances arve
composed of the Uriniferous Canalicules, which are straight
in the medullary substance, but very much convoluted in
the cortical portion,— where they terminate by a dilatation
called the Capsule of Malpighi, HJIItH.lIl]l]"‘ a tuft of convo-
luted capillaries called the Glomerule —ﬂw whole forms the
Corpusele of Malpighi.

CALICES.

Shape. The calices are cylindrical and funnel-shaped.

The Anterior Surface is in relation with the renal artery
and vein.

The Outer Extremity is attached around the apex of the
corresponding pyramid of Malpighi.

The Inner Extremity is attached to the pelvis.

The Posterior Surface is 1n relation with the adipose capsule.
Structure. They are composed:—1st, of an FErlernal or
Fibrous Couat, and — 2d, of an Internal or Mucous Cout,

PELVIS.

Shape. The pelvis is a funnel-like pouch.

The Anterior Surface is in relation with the renal artery
and vein.

The Upper Border 1s convex.

The Lower Border is concave,

The Base receives the ealices,

The Apex is continuons with the ureter.

The Posterior Surface is in relation with the cellulo-
adipose capsule and the psoas musele,

Structure. The Pelvis is composed :— 1st, of a Fibrous
Coat, slightly elastic and muscular ;— 2d, of ¢ Mucous Coat.
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UTRETER—ELADDER.

URETER.

Direction and Course. The ureter descends obliquely in-
wards along the psoas musecle,— enters the pelvie cavity,—
crossing the angle of bifureation of the iliac vessels —and,
curving forwards and inwards in the vesical fold of the
peritoneum,— reaches the fundus of the bladder.

Shape. The ureter has the shape of a long, narrow and
thin tube.

The Anterior Surface is in relation with the peritonenm
and base of bladder.

The Upper Extremity is continuous with the pelvis.

The Lower Extremity opens info the bladder—in a valve-
like manner.

The Posterior Surface is in relation with the psoas,—then
the angle of bifureation of the iliac vessels,—then the pelvie
areolar tissue, the rectum, the spermatic duet and the semi-
nal vesicles.

Structure. The ureter is composed :(— 1st, of an Erfernal
Fibrous and slightly elastic and musenlar layer;—2d, of a
thin Mucous Coat.

BLADDER.

Shape. The bladder when distended is ovoidal.

The Anterior Surface is deprived of peritonenm except
sometimes near the apex;—it is in relation with the pubis.
The Posterior Surface is covered by peritonenm ;—it is in
relation with the upper part of the rectum.

The Lateral Surfaces are covered by peritonenm only in
their npper and back part.

The Apex gives attachment to the urachus.

The Base of Fundus iz in relation with the prostate in
front and the rectum behind ;— on the sides it iz in relation
with the seminal vesicles, the spermatic duets and ureters.
The Neck of the Bladder is situated in advance of the
fundus,—is funnel-like,—is in relation with the anterior
and lateral ligaments of the bladder.

Structure. The bladder is composed :— 1st, of a Peritoneal
COoat which covers only its posterior surface and the upper
back part of the lateral surfaces ;—2d, of a layer of Longi-
tudinal Muscular Fibres oviginating from the pubis and pros-
tate below and above from the urachus;—3d, of a Layer of
Civeular Fibres which thicken and form the bj).’uncier ;— 4th,
of a Layer of Plexiform Fibres;— bth, of a Mucous Coat which
presents at the back a depressed portion called the Bas-fond,
and in front a triangular space called the Trigone, the angles
of which are formed by the urethra and the two ureters,



106

107

PROSTATE. 39

PROSTATE.

Shape. The prostate is triangular,
The Lateral Surfaces are in relation with the pelvie
areolar tissue.
The Under Surface presents sometimes a middle lobe and
two lateral lobes :— it ix in relation with the rectum.
The Base is directed backwards —it is in relation with the
apices of the seminal vesicles and the ejaculatory duets.
The Apex is directed forwards —it 1s in contact with the
membranous portion of the urethra.
The Upper Surface forms the floor of the prostatic portion
of the urethra — it presents the urethral erest, the utricle,
the openings of the ejaculatory duets and of the duets of
the prostate itself.
Structure. The prostate is composed,— 1st, of an Erternal
or Fibrous Coat;—2d, of a Proper Substance composed of
smooth museular fibres and of simple racemose glands,
which open into the prostatic urethra.
Peculiarities of the Supra-Renal Capsules.

Their size is remarkable ; the older the subject the smaller
they are.

Their color is peeuliar, vellow brown.

Also their shape: a liberty cap.

Also their situation: over the kidney, with which they
have no connection, neither anatomieal nor physiological.

Their strueture 1s peculiar in. containing some special
stellate bodies,

It has a eavity in its eentre; the only lymphoid gland
having it, except the pituitary body.

The arteries are numerons, specially compared with the
size of the organ.
Peculiarities of the Kidneys.

Their color is peculiar (like the liver).

They are situated at the deepest part of the abdominal
cavity.

The right is lower than the left.

Their shape is unigue : that of a bean.

The hilum is one of the most distinet (like the liver).

The upper extremity is the largest (like the spleen).

The posterior surface is free from peritonenm and can be
entered from behind without injuring the peritoneum.

It possesses a cellulo-adipose capsule (a unigue mmstanee).

[ts proper tissue is characteristic.

The cortical i1s unigue.

The pyramids are unique.

The harder of the two substances is in the centre.

The dichotomous division of the eanalicules is unigue.

It is the only tubular gland that is lobulated (pyramids
of Ferrein) with the testicles,
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The Malpighian Corpusele is unique (it is very different
from the splenie corpusele).

The Glomerule is unique.

The Capillary Arterial Portal System is unique.

The Arteries are very large in proportion to the organ.

The smaller branches run between the pyramids of Fer-
rein in a peculiar way.

The Veins are peculiarly larger than the arteries; they
carry red blood.

The;f originate not from the glomerule, but from the cap-
illary plexus, efe.

The superficial Venous Capillaries or iginate on the sur-
face of the kidney in a star-like arrangement called the
Stars of Verheyn.

The left is lower than the right.

They carry purer blood than the arteries.

The vessels are in front of the pelvis and are away from
the knife in operations on the kidney and pelvis.
Peculiarities of the Excretory Apparatus of the Kidneys.

Is very peculiar.

The real beginning of the apparatus is the canicules from
the eorpuscles to the calices.

The balance is represented by the calices, the pelvis, the
ureter, the bladder, the urethra.

Peculiarities of the Calices.

Are unique : no similar arrangement exists anywhere else.
Peculiarities of the Pelvis.

Is also unigue : nothing similar is found anywhere else.
Peculiarities of the Ureters.

Are peenliar on account of their length and size.

Also on account of their mode of termination into the
bladder.

Peculiarities of the Bladder.

Is the largest receptacle found on the course of any ex-
cretory apparatus.

Its shape is umque, having two apices, the neck and the
nrachus,

The anterior surface is deprived of peritoneum.

The urachus is unigue.

The Base is also deprived of peritoneum.

The Neck with a sphincter is unigue, in an exeretory ap-
paratus.

It has three sets of fibres (like the stomach).

The Mucons Coat is reticulated (like the gall bladder).

Its bas-fond is unique,

The trigone is unique.

The Arteries are numerous, three on each side.

The Veins form a plexus around the neck.

The nerves of the neck come from the hypogastric
plexus.—The nerves of the hase come from the sacral
plexus.
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Peculiarities of the Prostate.

I[s unigue.

Its size inereasing with age is unigue.

Its eolor is fleshy (like the thyroid body and thymus).

Its shape is unique.

Its nrethral erest and utricle are unigue.

Its being traversed by the urethra and ejaculatory duets
18 nnigue.

Its stroma of smooth museular fibres is unique.

Its exeretory ducts are numerous (like the sublingual).

It is the analugue of the female uterus, but the uterine
elands are tubular.

The Veins surrounding it are numerons.

MALE ORGANS OF GENERATION.

Enumeration. The male organs of generation consist of
the Serotum, the Testicle, the Epididymis, the Spermatie
Duet, the Seminal Vesicles, the Ejaculatory Duets, the Penis
and the Urethra.

SCROTUM.

Structure. The scrotnm 18 composed :

1st, of the Skin ov Serotwm Proper.

2d, of the Darfos and Dartoic Tunic, composed of elastic
and smooth museular fibres.

3d, of the Erythroid Tunie, formed by the Cremaster mus-
cle.

4th, of the Fibrous Tunie, corresponding to the Faseia
Transversalis.

5th, of the Vaginal Tunic, which is a serous membrane
lining the inner surface of the fibrous tunie and the nuh—-r
surface of the testicle and epididymis.

TESTICLE.

Shape. The testicle resembles a pigeon’s egg, slightly flat-
tened transversely.

The External Surface, the Internal Surface and the Ante-
rior Border are convex and smooth.

The Posterior or Upper Border adheres to the epididymis
except in the middle.

The Anterior or Upper Extremity and the Posterior or
Lower Extremity are convex and smooth.

Structure. The testicle 1s composed :(—1st, of a Serous
Layer formed by the vaginal tunie ;—2d, of the Albugincous
or Fibrous Coat, very strong and unyielding — thickened at
the back part of the testicle to form the mediastinum ;— it
contains the longitudinal mediastinal duefs which open into
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the vaseular cones of the epididymis ;—3d, of Alreoles con-
taining the Seminiferous Canalicules which open into the
mediastinal ducts and which are lined by the special Sperm
Cells.

EPIDIDYMIS.

Shape. The Epididymis is elongated and narrow, and re-
sembles a leech.

The Upper Surface is partly free and partly adherent to
the fibrous porfion of the vaginal tfunie.

The Under Surface is adherent to the testicle in front and
behind,— but is free in the middle.

The Anterior Extremity or Head is firmly attached to the
testicle.

The Posterior Extremity or Tail iz also adherent to the
testicle.

Structure. The epididymis 15 composed :—1st, of a Serous
Coat from the vaginal tunic;—2d, of a Fibrous or Albugine-
ous Coat similar to that of the 'testicle :—3d, the Head 1s
composed of a dozen convoluted tubes called the Spermatic
Cones which originate from the mediastinal duects and ter-
minate in a single coarse convoluted tube,—the Canal of the
tpididymis forming the body and tail of the organ; it is
continuous with the spermatie duet.

SPERMATIC DUCT (VAS DEFERENS).

Direction and Course. The spermatic duet aseends with
the spermatic vessels in the serotum:—it traverses the in-
guinal ecanal,—then eurves into the pelvie cavity to reach
the side of the bladder and the fundus, where it joins the
excretory duet of the seminal vesicle.

Shape. It isa long, small, hard duet.

The Surfaces are in relation :—1In the Serofum, with the ves-
sels behind which it is situated ;—in the Inguinal canal the
duct rests on the floor:—at the Internal Inguinal Ovrifice it
becomes separated from the vessels ;:—in the Pelvis it rests on
the sides of the bladder, erossing the ureter ;— beneath the

fundus it lies to the 111111&1 side of 'th{r seminal vesicles.

The Outer Extremity is continuous with the canal of the
epididymis.

The Inner Extremity is continuous with the duet of
the seminal vesicle—and forms with it the ejaculatory
duet.

Structure. The spermatic duet is very thick, with a small
capillary channel. It is composed :—1st, of a Filrous Coat
and—2d, of a Mucous Coat lined by a stratified columnar
epithelinm.
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SPERMATIC CORD.

115 Structure. The spermatic cord is composed of the sper-
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matic duet, the spermalic artery, the spermatic veins, lTym-
phatie vessels, sympathetic nevvous filements: of areolar tissue
and of a portion of the fibrous layer of the serotum and ere-
master musele,

SEMINAL VESICLES.

Shape. The seminal vesicles are flattened oval bodies.

The Under Surface is convoluted — it is in relation with
the rectum.

The External Border is convex and sacenlated.

The Internal Border is in relation with the spermatic duet.
The Posterior Extremity is rounded and free.

The Anterior Extremity gives rise to the ejaculatory duet ;
— it 1= 1n relation with the base of the prostate.

The Upper Surface is in relation with the base of the
bladder.

Structure. The seminal vesicles are composed :—1st, of an
Erternal Fibrous Coat;—2d, of a Coarse Tulbe closed at its
posterior extremity, convoluted into a mass presenting di-
verticles :— the walls of this tube are formed of a fibro-mus-
cular coat lined by a reticulated mucons layer with eylin-
drical epithelium.

EJACULATORY DUCTS.

Shape. The ejaculatory ducts are conical tubes,

The Surfaces and Borders are intimately adherent to the
prostatic tissue.

The Posterior Extremity communicates with the seminal
vesicle and ejaculatory duet.

The Anterior Extremity opens into the urethra by a slit-
like orifice on the side of the utricle.

Structure. The Ejaculatory ducts are composed of a Fibro-
Museular layer lined by Mucous Membrane.

PENIS.

Structure. The penis is composed, from the surface to the
deep parts :— 1st, of the Skin;—2d, of a Dartoic Layer ;—3d,
of a Fibro-elastic Sheath binding together the three bodies
forming the bulk of the penis ;— 4th, of the Two Cavernous
Bodies composed of an external albugineons fibrous layer and
of alveoles into which the capillary arteries open by a
free extremity and from which the venouns radicles origi-
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nate by a dilated extremity;—>5th, of the Spongy
Body, which is traversed by the urethra;—it pre-
sents in front an expansion called the Glans Penis
and one behind called the Bulb of the urethra;—
it has the same structure as the cavernous bodies, only
the fibrous layer is thinner and the alveoles smaller.

MALE URETHRA.

Dimensions. The male urethra measures from eight to
ten inches ;— the prostatic measures one inch and a guar-

" ter,— the membranous three-quarters of an ineh — and the

spongy about six inches.

Diameters. The meatus is the narrowest part;— then it
expands to form the Navicular Fossa—and confracts again
along the spongy body ;— the membranous portion is nar-
rower than the spongy but is dilatable ;—the prostatic por-
tion is the widest and is the most dilatable.

Direction. In the flaccid state it presents fwo curves and re-
sembles an italic 8;— in the straightened or erect state there
is but one curve, the permanent eurve, with the concavity di-
rected npwards ;—it extends from the bulb to the bladder,
passing through the middle perineal faseia ;—it has its een-
tre a little behind the pubis.

Shape. The urethra is eylindrical, in a general way.

The External Surface adheres closely to the struetures
which 1t traverses.

The Internal Surface presents in the spongy portion and
on the upper wall principally blind pouches.— In the bulbous
portion, on the floor, it presents the orifices of Cowper's
glands.— In the prostatic portion it presents on the floor
also the wrethral crest, the utricle, the opening of the ejacu-
latory ducts and of the prostatic ducts.

Structure. The urethra is eomposed :—1st, Of a Mucous
Membrane with a columnar epithelium and simple racemose
glands ;—2d, Of a Fibrvo-elastic and Muscular Submucous
Layer;— 3d, In its eonrse from the bladder to the meatus,
the canal thus constituted is reinforced by the organs which
it traverses; i. e., the prostate, membranous urethra and
spongy body, which form additional coverings or walls.

COWPER’S GLANDS.

Dimensions. Cowper’s glands are about the size of a cow-
pea.

Situation. They are situated in the folds of the middle
perineal fascia.

Structure, They are racemose glands;— the ducts open
on the floor of the bulbous urethra.
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PECULIARITIES OF THE MALE ORGANS
OF GENERATION.

Peculiarities of the Scrotum.

The thinness of the Skin is noticeable when not corru-
gated (like the penis and lids).

The Hair follicles are particularly large.

The Dartoic Tunic corresponds to the subeutaneous areo-
lar tissue in other situations.

It is very abundant.

It is mixed with smooth musecular fibres,

Fat never accumulates in it (like the lids and penis).

The Evythroid Tunic and Cremaster Musele are unique.

The Fibrous Tunic corresponds to the pericardium and to
the dura mater,

The Vaginal Tunic is peculiar in having been formed by
the peritoneum.

Peculiarities of the Testicles.

Are unique.

That one is larger and hangs lower than the other is
peculiar.

Their shape iz unique,

The thickness of the fibrous coat is peculiar.

The presence of the Mediastinum is peculiar.

The Mediastinal Duects are unique.

The division of the interior into alveoles is more marked
here than anywhere else.

The lobulated condition is shared by the kidneys.

The diverticles on the seminiferous ecanalicules are
unigue.

The sperm cells lining the canalicules are unigue (the
peptic glands recall this, i. e., the presence of peculiar cells
lining some tubular glﬂnfh}

The Artery is peculiar for its origin =o far away from the
organ.— Also for its slender size. —_"1|-n for its close at-
tachment to the spermatic duet.

The Capillaries form a peculiar layer on the walls of the
alveoles.

The Lymphaties discharge in the pelvis glands,

The Nerves ara ]J{:"L*ll]]ﬂ'!. and pressure on the organs pro-
duees a characteristic sickening feeling.

Peculiarities of the Epididymis.

It i-. unigue.

It 1s the be gmumtr of the exeretory apparatus of the
testicle, which comprises the mediasting | duct, the cones and
canal of the epididymis,—the spermatic lllli*? the seminal
vesicles, the urethra.

Its shape is unique.

Its fibrous eoat is thick and unyielding (like the testicle
and the sclerotie).
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The spermatic cones are unigue.

The Canal of the Epididymns is unique.
Peculiarities of the Spermatic Duct.

It is remarkable for its length ; it is the longest of all ex-
eretory duets.

Its independence from the veins and other parts of the
spermatic cord is peculiar.

It joins another duet (like the common bile duet).

Its small size 1s peeculiar.

Also the thickness of its walls and its small ealibre (like
the parotid).

The Spermatic Artery is closely attached to it.

Its veins are loose and away from it.

Peculiarities of the Spermatic Cord.

It recalls the umbilieal cord.

Only, it has but one artery and several veins, whereas the
umbilical eord has one single vein and several, i. e., two
arteries.

The Veins are loose and away from the spermatic duet.—
They terminate on the right in the Inferior Cava and on the
left into the Renal Vein.

Peculiarities of the Seminal Vesicles.

Are the analogues of the gall bladder and the urinary
bladder.

Their shape 1s peenliar.

The saceulated or grooved appearance of their surface is
peculiar.

The partitioned appearance of the interior is unique.

They possess smooth musenlar fibres in their walls (like
the gall bladder).

Peculiarities of the Ejaculatory Ducts.

They resemble the Common Bile Duet.

They are peculiar in traversing the prostate gland itself.
Peculiarities of the Penis.

It is unigue in all respects.

[t eorresponds to the female elitoris.

The skin is thin (like the lids and serotnm).

The Dartoie layer has not so many musenlar fibres as the
serotum.

The Two Cavernous Bodies are nnique.—The Two Roots
are peculiar.— Their Anterior Blunt Extremity is peculiar.
— The absence of communieation with the spongy body 1s
peculiar.— Their Fibrous Coat is peculiarly thick and un-
yielding (like testicle, epididymis, sclerotic).

The Spongy Body is peeuliar.— Its expansion anteriorly
to form the glans and posteriorly to form the bulb is
peculiar.

The Structure of these three bodies is peenliar; that of
all erectile tissue (like the spleen).

The Penis has two arteries to one vein.
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The Capillaries have a corkserew course and terminate
by opened extremities,

The Capillaries Proper are replaced by the cavities of the
erectile tissue.

The Venous Capillaries begin by an open dilated ex-
tremity.

The Vein is unigue.—It has no valves.

The Lymphaties from the skin empty into the inguinal
glands, while those of the deeper structures empty in the
pelvie gland.

The Nerves terminate in the glans in peeunliar corpuseles.
Peculiarities of the lale Urethra.

It is peculiar in its length.

In its varying diameters (like the esophagus).

In 1ts direction, presenting a changeable and a permanent
eurve.

It is remarkable because it fraverses three different struet-
ures Or regions.

Its internal surface presents the blind pouches, also the
urethral erest. the utricle. the slit-like openings of the
ejaculatory duets, the many openings of the prostate glands
and openings of Cowper’'s glands.

Peculiarities of Cowper’s Glands.

Are peenliar in their situation.

Also because they correspond to the glands of Bartholin
in the female.

PERICARDIUM.

1st, The Fibrous Pericardium.

Shape. The fibrous pericardinm is eonical.

The Anterior Surface is in relation with the sternum.

The Lateral Surfaces are in relation with the phrenie
nerves, the plenra and lungs.

The Base is closely attached to the aponeurotic diaphragm.
The Apex surrounds the large vessels at the base of the
heart.

The Posterior Surface is in relation with the trachea,
bronchi, wsophagus, aorta.

2d, The Serous Pericardium.

Course. The serous pericardium invests the interior of the
fibrous pericardium —it is then reflected upon the surface of
the heart.

HEART.

Shape. The heart is conieal, a little flattened from before
backwards. | .
The Anterior Surface presents the anterior mterventricu-
lar and aurienlo-ventricular grooves — the initial portions
of the aorta and pulmonary artery,— the left and right
auricular appendages.
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The Upper or Left Border is the sharpest.

The Lower or Right Border is the broadest and is almost
straight ;—it rests upon the aponeurotic diaphragm.

The Base is turned upwards and to the right; it presents
the pulmonary artery, the aorta, the descending cava, the
upper or left pulmonary veins.

The Apex or Point corresponds to the fifth intercostal
space, a little below and to the right of the left nipple.

The Posterior Surface presents the posterior interventrie-
ular and aurieculo-ventrieular grooves, the aseending cava,
the great coronary vein and the two lower or right pulmo-
nary veins.

STRUCTURE OF THE HEART.

The heart is composed : .
1st, of the Visceral Layer of the serous pericardium.
2d, of a Muscular Layer.— In the Auricles there is a su-
perficial common eircular layer and a separate loop-like set
of fibres for each auricle, attached to the fibrous rings of
the orifices ;— there is a set of cireular fibres around the
orifices of the large veins. JIn the Ventricles there is the
same arrangement, but at the apex the fibres penetrate into
the ventricles and form the Fileshy Columns or Muscles.—
The fibres arve striated, are narrow and anastomose.

ad, of an Internal Serous Layer called the Endocardinm,
lining the interior of the cavities of the heart.
In the Auricles, the Iiner Wall presents the inter-anricular
septum or oval fossa;—the Oufer Wall presents the orifice
of the aurvicular appendage;—the Awntferior Wall presents
nothing speecial ;— the Posterior Wall presents on the right
side the orifice of the ascending and descending cava and
on the left side the orifices of the pulmonary veins;—
t-h? Lower Wall presents the anrieulo-ventricular orifice and
valve.
In the Ventricles we find the Fleshy Columns or Musecles
and Tendinous Cords;— the Inuner Wall forms the interven-
tricular septum,— the Awnferior and Posterior Walls and the
Aper ave covered with fleshy columns;—the Base presents
the aurienlo-ventricular orifices and valves, the tricuspid on
the right and the mitral on the left;—it presents also the
Pulmonary and Aortic Orifices gnarded each by a set of
semi-lunar valves.

PECULIARITIES OF THE CENTRAL ORGANS OF
CIRCULATION.
Peculiarities of the Fibrous Pericardium.

It is most peculiar and almost unique.
Its walls resemble the fibrous tunic of the serotum.
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It was rendered necessary here from the lack of any other
support for the serous pericardinm.

Its base corresponds to the point of the heart.

This base is attached to the aponeurotic diaphragm.

The lateral surfac:s are lined by a serous membrane, the
pleura; it is therefore placed between two serous mem-
branes.

The phrenic nerves take support on the lateral surfaces.
Peculiarities of the Heart.

Is a unigque organ in the body.

The whole of it is peculiar and must be studied as such.

A most peculiar feature is that although it is an organ
which is not under the influence of our will, yet its fibres
are striped fibres.

Besides, those fibres are narrower than anywhere else.

Also they anastomose, which is a unique instance.

The arteries are numerous.

They originate below the edge of the semilunar valves.

They fill during ventricular diastole and by arterial sys-
tole.

They form two circles, one in the interventricular groove
and the other around the base in the auriculo-ventricular
groove.

The veins form two groups.

Those of the left heart centre into the Great Cardiac Vein,
which presents an effective valve.

It is the only vein of the heart having an effective valve.

The right heart is drained by the peculiar veins of Thebe-
sius.

The Nerves come from the peculiar cardiac plexus,

Three from the sympathetic and three from the cervieal
plexus.

They present the Ganglion of Remak at the base of the
heart.

The inhibitory or moderating nerve is the sympathetic.

RESPIRATORY ORGANS.

Enumeration, The organs of respiration are: the Larynx,
Trachea, Bronehi, Lungs, Pleura, Thyroid Body and Thy-
mus Gland.

LARYNX.

Shape. The larynx is triangular and prismatic. _
The Base is turned upwards and corresponds to the hyoid
bone. | | :

The Apex is turned downwards and is continunous with the
trachea. ary 1
The Anterior Border presents a projection called Adam’s
Apple; it is subeutaneons,

4
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STRUCTURE OF THE LARYNX.

The Lateral Surfaces are in relation with the sterno-hyoid,
omo-hyoid, thyro-hyoid and sterno-thyroid and the skin.
The Lateral Borders give attachment to the pharynx.

The Posterior Surface is situated in the lower portion of
the pharynx.— It presents from above downward the Epi-
glottis and its Folds (the middle and lateral glosso-epiglottie
and the aryteno-epiglottic)— the orifice of the larynr,—a
square surface, corresponding to the ericoid cartilage.

The Interior of the Larynx presents the upper glottic spaee ;
— the upper or false vocal cords,— the ventricle,— the lower
or true vocal cords limiting the glottis or rima,— the inter-
arytenoid space,— the inferior or lower glottic space.

STRUCTURE OF THE LARYNX.

The larynx is composed : of bone, eartilages, fibro-cartilage,
articulations, musecles, mucous membrane, vessels and
Nerves.

1st. The Bone is the hyoid.

2d. The Cartilages are the thyroid, ericoid, arytenoid,
cuneiform and corniculate.

3d. The Fibro-Cartilage is the epiglottis.

4th. The Articulations of the larynx are the crico-thy-
roid (median or anterior and lateral or posterior);— the
erico-arytenoid,— the aryteno-thyroid (or ligaments of the
true and the false voeal cords) ;— the ligaments of the epi-
elottis, which are the hyo-epiglottic, the thyro-epiglottie,
the aryteno-epiglottie, and the glosso-epiglottic.

5th. The Muscles are the erico-thyroid,—the thyro-epi-
elottic,—the aryteno-epiglottic superior,—the aryteno-epi-
glottic inferior,—the erico-aryvtenoid lateral,— the erico-aryt-
enoid posterior,— the arytenoid.
The muscle which opens the glottis is the erico-arytenoid
posterior.
The muscles which close the glottis arve the arytenoid and the
erico-arytenoid lateral.
The muscle which fenses and elongates the vocal cords is the
erico-thyroid.
The muscle which relares and shortens the vocal cords is the
thyro-arytenoid.

Gth. The Mucous Membrane is lined by a ciliated epithe-
linm — it has numerous simple racemose glands.

7. The Nerves of the Larynx ave: lst, the Superior
Laryngeal, distributed to the erico-thyroid and to the mucous
membrane ;— 2d, the Inferior or Recurrent Laryngeal, distrib-
uted to all the Dthm museles and also to the mueous mem-
brane.




TRACHEA—BRONCHI. al

133 Shape. The trachea is eylindrical, but flattened behind.
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The Anterior Surface presents ridges and Erooves corre-
sponding to the cartilages and their spaces —It is in relation
in the neck with the isthmus of the thyroid body, the middle
thyroid artery and vein, the faseia and skin :— in the che s,
with the left innominate vein, the arch of the aorta and the
pericardium.

The Lateral Surfaces present also ridges and grooves.
They are in relation — in the neck with the lobes of the thy-
roid body, the sterno-thyroid, the sterno-hvoid, the earotid
and the recurrent laryngeal ;— in the chest on the right with
the innominate artery, the right carotid, and on the left
with the left earotid and the arch.

The Upper Extremity is continuous with the trachea.

The Lower Extremity divides into the right and left
bronehi.

The Posterior Surface is flattened ;— it has no rings and
1s memb relation all along with the esoph-
agns and pnenmo-gastric nerves.

Structure. The trachea is composed: 1st, of Cartilaginous
Segments connected by Fibrous Tissue;— 2d, the Posterior
Wall is altogether membranous;— 3d, of a laver of Trans-
verse, smooth museular fibres;— 4th, of a layer of Longitudi-
nal elastic fibres;—oth, of a Mucous layer with a eiliated
epithelinm — and provided with simple racemose glands.

BRONCHLI.

Shape. The Bronchi are eylindrieal, but flattened behind.
The Anterior Surface 111£=-mt~: cartilaginous ridges and
fibrous interstices.—It is in relation with the pericardinm,
pulmonary artery and veins, and bronchial artery and veins;
—the right is in relation with the descending cava.

The Upper Surface on the right is arched over by the
great azygos vein,—and on the left by the arch ot the aorta.
The Under Surface gives attachment to the ligament of the
bronehi and to the broncho-phrenic ligament.

The Posterior Surface is flat and membranous.—It is 1n
relation on the right with the azygos vein and on the left
with the aorta.

The Internal Extremity is continuous with the trachea.
The External Extremity penetrates into the lung, — where
it divides dichotomously, each division ending in a dilated
extremity which forms the pulmonary lobule.

Structure. The Large or Extra-Pulmonary Bronehi have
the same structure as the trachea.— The Medinm-sized Bron-
ehi have also the same structure, but the cartilage segments
form complete rings.— In the Smaller Bronchi the cartilages
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LUNGE—FLEURA.

egradually disappear.—In the Terminal and,Capillary Bronchi,
there exists only a fibro-elastic layer with ecircular smooth
fibres and a lining muecous membrane.

LUNGS.

Shape. The lungs are coniecal.

The External Surface is convex ;—it presents the interlo-
bar fissures dividing the right lung into three lobes and the
left into two lobes.

The Internal Surface is concave ;— it presents near the
middle a deep groove, the hilum through which the bronehi,
the veins and the pulmonary artery, the bronchial artery
and the nerves penetrate into the lung and the correspond-
ing veins and the lymphatics come out ; — all those elements
are surrounded by the pleura and form the root or pedicle
of the lung.

The sierface behind the hilwm eorresponds to the posterior
mediastinum.

The surface in front corresponds to the pericardium and
heart.

The surface above to the superior mediastinum,.
The Anterior Border is thin and rests on the pericardium.

The Base or Under Surface corresponds to the dia-
phragm.

The Apex extends above the level of the first rib into the
supra-clavicular region,—where it is in relation with the
large vessels and nerves of that region.

The Posterior Border is thick — it lies on the side of the
vertebral column,

Structure. The lungs are composed :—1st, of a Serous or
Plewral Coaf ;— 2d, of a Fibro-elastic Coaf sitnated under-
neath it;—3d, the Proper Tissue is composed of alveoles
called lobules, which may be considered as the dilated ter-
mination of the capillary bronehi ;— the interior of the lob-
ules present innumerable small depm%mna or pouches,
which are the air vesicles.—The walls of the lobules and air
vesicles are formed of delicate connective and elastic tis-
sue ;— they are lined by delicate epithelial plates ;— 4th,
the Arferies are the pulmonary and the bronehial or nu-
trient ;—>5th, the Veins are the bronchial and the pulmo-
nary.

PLEURA.

Shape. The plenra has the shape of a conieal bag.

The External Surface lines the walls of the chest and is
then reflected on the Inungs.

The Internal Surface is reflected upon itself.




PECULIARITIES OF THE ORGANS OF RESPIRATION, %!

PECULIARITIES OF THE ORGANS OF RESPIRATION,

140 Peculiarities of the Lar}'nx.

141

It 15 & umique organ in the body.

The whole of it is peculiar and must be studied as such.

The True Voeal Cords aure its most peculiar points.

The Ventricle of the larynx is also remarkable.

The Connective Tissue of the epiglottic fibres must be
noticed.

The Arytenoid Cartilages are the centre or pivot of the
whole larynx, because the vocal cords are attached to them
behind, and because of this, almost all the important mus-
cles of the larynx are attached to them.

The Cricoid is the first ring of the trachea.

The Nerves are peculiar.—The Inferior Reeurrent Laryn-
geal nerve specially by its origin, its course, its termina-
tion.

Peculiarities of the Trachea.

Is a nunigue organ.

Its elasticity is remarkable.

The flat part of its posterior surface is remarkable.

The presence of the inferior recurrent larvngeal nerve in
the groove is noticeable.

The alternating of incomplete eartilaginous rings and of
fibrous rings is peculiar.

The presence of transverse museular fibres posteriorly is
noticeable.

Peculiarities of the Extra-Pulmonary Bronchi.

All the above remarks apply to them.

Besides, that the right hronchus is larger, more horizontal
than the left, is remarkable.

Peculiarities of the Medium Intra- Pulmunary Bronchi.

Are peculiar becanse their cartilaginous rings encirele the
whole diameter of the tube, but this eartilage is broken up
into several segments,

Peculiarities of the Smaller Intra-Pulmonary Bronchi.

The cartilages disappear gradually.

Peculiarities of the Terminal or Capillary Bronchi.

They possess smooth musenlar fibres.

Thl?‘i.' terminate by a dilatation which forms the pulmonary
lobules.

Peculiarities of the Lungs.

Their shape is peeuliar (like the supra-renal capsules).

Also their difference in size.

Their divisions in lobes is peculiar.,

The uneven number of the lobes is peculiar.

The hilum is one of the best marked.

The ]4]1{_-:9 blood vessels are all in front of the bronehi.

The Apex extending above the first rib into the supra-
clavicular space is noticeable.
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THYROID BODY.

The strueture is peculiar.

They may be considered as m}mpmmd racemose glands,
the air vesicles representing the acini.

The tissue forming them is noticeable; all fibrous and
elastic.

The air vesicles are lined by the peculiar epithelial plates.

It has two separate peculiar Cireulatory Currents, the
Pulmonary and the Bronehial.

The size and course of the Pulmonary Artery is remark-
able, ifs termination unigue.

The presence of four Pulmonary Veins to one artery is
unique ;—the Veins carry red blood.

The capillaries form three plexuses around the lobules.

The Bronechial Arteries are remarkably small, because
they are only the nutrient arteries and the lungs bemg very
porous contain but little solids and these are formed of tis-
sues requiring but very little nutrition.

They do not form a part of the lobular plexuses.

The Bronchial Veins open into the Azygos and into the
Superior Intercostal.

The Lymphaties open into the bronchial glands at the
bifurcation of the trachea.
Peculiarities of the Pleura.

Is the most exténsive serous membrane next to the peri-
toneum. _

The two pleurse limit the four mediastina.

ISTHMUS OF THE THYROID BODY.

Shape. The Isthmus is quadrilateral.

The Anterior Surface is in relation with cervieal fascia and
skin.

The Upper Border gives rise to the pyramidal process,
which ascends to the hyoid bone.

The Lower Border receives the middle thyroid artery when
it exists,

The Lateral Borders are continuous with the lobes.

The Posterior Surface is firmly attached to the trachea.

LOBES OF THE THYROID BODY.

Shape. The lobes of the thyroid body are eonieal.

The External Surface is covered by the sterno-hyoid and
omo-hyoid.

The Outer Border is in relation with the carotid, the jugu-
lar, the pneumo-gastrie.

The Inner Border is attached below to the isthmus,— but
above it is separated from its fellow by the trachea.

The Apex is turned upwards.

T i Sl




THYMUS—MEMBRANES OF THE BRAIN. 5

The Base is turned downwards and projects beyvond the
isthmus.
The Internal Surface is in relation with the trachea, the
ericoid and thyroid ecartilages and the recurrent laryngeal
nerve,

145 Structure. The thyroid body is composed :—I1st, of an
External or Fibrous Cout;—2d, of a Proper Tissue composed
of alveoles resembling closed spaces or vesicles lined by a
single layer of cells and filled with a granular fluid.

F]

THYMUS.

146 Shape. The thymus consists of a pair of unequal lateral
lobes, sometimes connected by a short isthmus.
The Anterior Surface is in relation with the sternum.
The Posterior Surface iz in relation with the aorta, the
pulmonary artery, the periecardinm, the left innominate
vein and the trachea.
Structure. The thymus is composed :—1st, of an Feternal
or Fibrous Coat;—2d, of a Proper Tissue divided into hollow
lobules attached to a hollow stem ;— the walls of the lobules
are formed of a Cortical and a Medullary portion.— Both
portions are composed of alveoles containing lymphoid cells
and peculiar concentrie bodies.

147 Peculiarities of the Thyroid Body.

Its eolor is peculiar.

Its shape also: two lobes and an isthmus (like the thy-
mus).

It presents the peculiar pyramidal process.

The adhesion of the isthmus to the trachea is peculiar.

Its strueture i1s peenliar, as presenting closed vesicles
lined by a single layer of cells and filled with a granular
fluid.

It has five arteries of good size,

They strike the organ at the angles.

Peculiarities of the Thymus.

The older the subject the smaller the organ.

The situation 1= peculiar.

Its irregular shape is peculiar; sometimes it presents two
lobes united by a sort of isthmus.

Its structure is unique : hollow lobules attached to a hol-
low stem.

However, the strueture of the walls of the lobules is fund-
amentally the same as the other lymphoid organ (a ecavity
is found also in the supra-renal capsules; also in the pitu-
itary body ; vesicles are found in the thyroid body).

MEMBRANES OF THE BRAIN.

148 Enumeration. The Brain is surrounded by the Dura
Mater, the Arachnoid, the Sub-arachnoid Space with the
Cerebro-spinal Fluid, and the Pia Mater,
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CEREBRAL DURA MATER—ARACHNOID—FIA MATER.

CEREBRAL DURA MATER.

Shape. The Dura Mater has the shape of an irregular sae.
The External Surface adheres closely to the bones;—it
presents the branches of the middle meningeal artery.

The Internal Surface is pearl-like ;—it is lined by the
arachnoid.

It presents the cerebral falx, the cerebellar falx, the ten-
torinm.

It presents also the sinuses of the dura mater, which are
the superior longitudinal, the inferior longitudinal, the
straight, the posterior oeccipifal, the lateral sinuses, the
anterior occipital or transverse,—the inferior petrosal, the
superior petrosal, the cavernous and the cirenlar.
Structure. The dura mater is composed :— 1st, of an K-
ternal layer corresponding to the periosteum;—2d, of a
Middle purely fibrous ;—3d, of an Internal or Serous layer
corresponding to the arachnoid.

CEREBRAL ARACHNOID.

Shape. The Cerebral Arachnoid is a shut sae.

The External Surface, on the parietal portion, lines the
dura mater ;— on the wviseeral or cerebral portion 1t 1s sepa-
rated from the pia mater by areolar tissue and the eerebro-
spinal fluid ;— it passes over the sulei and eminences of the
brain like a bridge,

The Internal Surface is reflected upon itself.

The Cavity of the Arachnoid contains no fluid.

CEREBRAL SUB-ARACHNOID SPACE AND
CEREBRO-SPINAL FLUID.

Shape. Is a fluid layer in which the brain and spinal cord
float.

CEREBRAL PIA MATER.

Shape. The Cerebral Pia Mater resembles an irregular
SAC.

The External Surface is in contact with the sub-arachnoid
areolar tissue and fluid.

The Internal Surface is in relation with the cortical sub-
stance of the brain.—It dips down between the convolu-
fions.

Structure. The pia mater is formed essentially of the
finest capillaries, held together by very delicate fibres of
connective tissue.
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THE BRAIN.

153 Enumeration. The Brain comprises the Cerebrum, the
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Clerebellum, the Varolian Bridge and the Oblong Medulla.
The Cerebrum comprises the two hemispheres, the three
lobes, anterior, muddle, posterior, the pituitary body, the
white bodies, the cerebral peduncles, the callous body, the
fornix, the interposed wveil, the pellueid septum, the ven-
tricles, the pineal gland and the quadrigeminal bodies.

CEREBRUM.

Shape. The Cerebrum resembles the half of an ovoid.

The Upper or Convex Surface presents the longitudinal
fissure and the hemispheres covered with convolutions.

The Under Surface or Base presents,—on the middle line,
the anterior extremity of the longitudinal fissure and of the
callous body, the optic nerves, the pituitary processes and
body, the white bodies, the cerebral peduncles, the inter-
pf-duuullar space, the posterior perforated space, the pos-
terior extremity of the eallous body, the posterior extremity
of the longitudinal fissure.

It presents on the sides the under surface of the hemi-
spheres, the olfactory nerves, the anterior perforated space,
the Sylvan fissure enclosing the Island of Reil, the anterior
or frontal lobe, the temporo-sphenoidal lobe, the posterior
or occipital lobe.

The Anterior or Small Extremity is in relation with the
frontal fossa.— It presents the longitudinal fissure.

The Posterior or Large Extremity is in relation with the
posterior cerebral fossa, cerebral falx and the tentorium.
Structure of the Cerebrum. The Grey Mafter exists on
the surface of the convolutions, in the cavity of the ventri-
cles, and in the optie beds and striated bodies.

The White Matter consists of longitudinal and transverse
fibres.

The Grey Substance of the Convolutions is formed of sev-
eral layers of nerve cells of different sizes and colors,

The Capillaries ave very abundant in the grey matter and
comparatively few in the white ;— they present a character-
istic arborescent arrangement.

The Peduncles of the Cerebrum ave composed of three
lavers of longitudinal fibres coming from the cerebellum
and oblong medulla, and of a layer of orey matter.

CALLOUS BODY.

Shape. The Callous Body is guadrilateral.

The Upper Surface is convex and striated.—1It is free in
the middle, where it is seen as a bridge connecting the two
hemispheres.



58 CAVITIES OF THE CEREBRUM—TRIGONE OR FORNIX.

The Anterior Border or Extremity is continuous with the
optie nerves,—if closes in front the cavity of the brain ;—it
presents the anferior angles or horns, which are prolongations
of the lateral ventricles.

The Posterior Border or Extremity is free; it leaves the
cavity of the brain open beneath it.— It presents the pos-
terior angles or horns, whieh are prolongations of the lateral
ventricles,

The Under Surface is concave.— It adheres to the trigone
or fornix in the middle,—on the sides it forms the roof of
the lateral ventrieles,

The Lateral Borders pass downwards and inwards into the
white substance of the hemispheres.—They present the
lateral angles or horns, which are also prolongations of the
lateral ventrieles. '

Structure. The callous body is composed of transverse
white fibres.

CAVITIES OF THE CEREBRUM.

156 Boundaries and Divisions. The interior of the eerebrum
presents a large cavity bounded below by the base of the
cerebrum, above by the callous body, and laterally by the
hemispheres.

This large cavity is subdivided by two transverse septa,
represented by the trigone and interposed veil, into a lower
story ealled the middle or third ventricle, and into an upper
story which is itself subdivided into two lateral halves by
the pellueid septum and the trigone, called the two lateral
ventricles of the cerebrum,

TRIGONE OR FORNIX.

157 Shape. The trigone is triangular when seen from above.
The Upper Surface —in the middle is adherent to the cal-
lous body and pellueid septum ;— on the sides it forms a part
of the floor of the lateral ventrieles.

The Borders are attached to the interposed veil and to the
optic beds.

Tho Apex presents the two anferior pillars which limit in
front the foramen of Monro,—they terminate in the white
bodies, or corpora albicantia.

The Base presents the two posterior pillars which eurve for-
ward into the lateral horns.

The Under Surface is broad behind and narrow in front.—
It is in relation with the interposed veil and forms with it
the roof of the middle ventriele.

Structure. Is composed of white substanee throughout.
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THE INTERPOSED VEIL.

Shape. The Interposed Veil is triangular.

The Upper Surface is attached to the trigone and forms in
part the floor of the lateral ventricles.

The Lateral Borders are attached to the optic beds.

The Apex sends a process through each foramen of Monro.
The Base is continuous with the pia mater.

The Under Surface presents the choroid plexus and the
veins of Galen.

Structure. It has the same structure as the pia mater.

PELLUCID SEPTUM.

Shape. The Pellueid Septum is triangular.

The Lateral Surfaces form the inner walls of the lateral
ventrieles.

The Upper Border is attached to the under surface of the
callous body.

The Lower Border is attached to the trigone.

The Base is attached to the anterior extremity of the cal-
lous body.

The Apex ocenpies the angle formed by the callous body
and the trigone.

Structure. The pellucid septum enclnses a small cavity
called the Septal Ventricle or Fifth inner
walls of which are lined with grey II.’IHﬂ'Bl —the outer walls
are formed of white substance.—The :’&"ﬂt} sometimes com-
municates with the middle ventricle by the Aqueduct of Vieus-
sens or Winslow,

LATERAL VENTRICLES.

Shape. The Lateral Ventricles are flattened from above
downwards.

The Upper Wall or Roof is formed by the callous body.
The Lower Wall or Floor is formed by the trigone and the
interposed veil resting on the optic beds.

The Inner Wall is formed behind by the adhesion of the
trigone to the callous body and in front by the pellucid sep-
tum.

The Outer Wall is formed by the intra-ventricular portion
or nucleus of the Striated Body.— It gives rise to the Middl
Horn, which is the longest and which eurves forward and
inward into the --phe:mulal lobe ;—Its floor presents the
Great Hippocampus, presenting along its inner border the

fimbriated body and the dentated band:—the Hoor presents

also another small eminence, the Small Hippocampus.
The Anterior Extremities of the lateral ventrieles are the
Anterior Horns.
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The Posterior Extremities are the Posterior Horns.
Structure. The Striated Bodies are composed of two len-
tienlar nuelei separated by the diverging fibres of the cere-
bral peduncles ;—below are found the fonsillar nuelews and
the elaustriom.

The Hippocampus is an inverted convolution with the grey
substance in the centre.

MIDDLE VENTRICLE.

Shape. The Middle Ventricle is funnel-shaped and flat-
tened laterally.

The Upper Surface or Roof is formed by the interposed
vell and trigone.

The Lower Surface or Floor is formed by the chiasma, the
infundibulum, the white bodies, the posterior perforated
space and the ecerebral peduneles,

The Anterior Surface or Wall is formed by the callous
body, the anterior pillars of the trigone and the anterior
white commissure.

The Posterior Surface or Wall presents the orifice of the
aqueduet of Sylvins—and the posterior white commissure.
The Lateral Surfaces or Walls are formed by the Optic
Beds, which are lined with grey matter and present the grey
commissure,—the anterior tubercle,—the posterior tubercle
—and the internal and external geniculate bodies —eon-
nected with the guadrigeminal bodies.

Structure. The Optic Beds are lined on their free surface
by grey matfer and contain also a mass of grey matter
traversed by the fibres of the cerebellum.

PTNEJ‘!LIJ GIJ;E.ND.
Shape. The Pineal Gland is conieal.

- The Upper Surface is in relation with the pia mater and
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the posterior border of the eallous body.

The Base gives attachment to the peduncles of the pineal
oland.

The Apex is turned backwards and is free.

The Under Surface is in relation with the gnadrigeminal
bodies.

Structure. The pineal gland is composed chiefly of grey
matter; it has a small cavity often eontaining sandy matter.

QUADRIGEMINAL BODIES.

Shape. The Aunterior or Nates are oblong ;— the Posterior
or Testes are hemispherical bodies.
The Surfaces are smooth.
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CEREBELLUM—VAROLIAN BRIDGE. 61

The Internal and External Extremities are connected
with the geniculate bodies.

Structure. The quadrigeminal bodies are formed of white
substance enclosing a little grey matter.

CEREBELLUM.

Shape. The cerebellum is oblong and flattened from above
downwards.
The Under Surface presents laminge and grooves.

It presents on the middle line, the valley, the inferior ver-
miform process with the nodule, the uvula, pyramid, fur-
rowed bands, the valves of Tarini and the swallow’s nest.

It presents on the sides, the hemispheres, the posterior,
middle and anterior lobe, the tonsillated lobules and the
flocenlus.

The Circumference of the Cerebellum presents behind a
noteh to receive the falx —and on the sides a deep hor-
izontal fissure.

The Upper Surface presents also lamin and grooves,—
the superior vermiform process,—the valve of Vieussens,—
the superior peduncles of the cerebellum,— the hemispheres
of the cerebellum.

Structure. The surface of the cerebellum is composed of
erey matter— and the interior of white substance mostly.—
However, it contains in its interior a capsnle of greyv matter
called the dentated body y.—The arrangement of the grey
matter as viewed upon a section is that of a tree, the arbor
vitee.

The grey matter of the lamine comprises an external crey
layer of molecular matter,— a middle layer of ganglionie
cells of Purkinje,—of an internal rust layer.— a nuclear
layer,— and of abundant arborescent capillaries.

VAROLIAN BRIDGE.

Shape. The Varolian Bridge is a quadrilateral white body.
The Anterior Surface is convex ;— it presents a groove for
the basilar artery;—it is in I'Llii'l'lljll with the basilar pro-
cess of the oecipital bone.

The Lateral Surfaces give origin to the middle peduncles
of the cerebellum.

The Upper Surface is connected with the eerebral peduncles.
The Under Surface is connected with the oblong medulla,
The Posterior Surface forms the upper part of the floor
of the cerebellar ventricle.

Structure. The Varolian Bridge is composed of alternate
layers of grey and white substance, containing vertical and
transverse fibres.
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OBLONG MEDULLA—VENTRICLES—EPENDYMA,

OBLONG MEDULLA.

Shape. The Oblong Medulla is pyramidal.

The Anterior Surface presents the anterior median fissure,
—the pyramidal body,—the olivary body,— the groove of
origin of the hypoglossal nerve, —the arciform fibres —
and the lateral tract.

The Lateral Surfaces present the restiform bodies.

The Posterior Surface presents the lower portion of the
floor of the cerebellar wventricle,— the posterior median
fissure,— the posterior pyramids.

The Base is continuous with the Varolian Bridge.

The Apex is continuous with the spinal cord.

Structure. The Grey Substance of the oblong medulla is
situated on the floor of the cerebellar ventricle, in the oli-
vary bodies and at the bottom of the lateral tract.—The
olivar v bodies contain a denfated body.

The White Substance is composed of longitudinal and trans-
verse fibres and of the arciform fibres.

The anterior pyramids decussate partially.

CEREBELLAR VENTRICLE.

Shape. The Cerebellar Ventricle, or Fourth Ventricle, is
lozeng-eshaped.

The Upper Surface or Roof is formed above by the valve
of Vienssens, the superior peduncles of the cerebellum and
the under surface of the cerebellum,— which itself presents
the nodule, the uvula and the tonsils;— below it is formed
by the reflected pia mater and arachnoid.

The Anterior Surface or Floor is formed above by the pos-
terior surface of the Varolian Bridge and below by the ob-
long medulla.—It presents the posterior median fissure,
grey matter, transverse white fibres, the ealamus seriptorius.
The Upper Angle or Extremity presents the aqueduct of
Sylvius.

The Middle or Lateral Angles present the point of exit of
the fibres of origin of the auditory nerve.

The Lower Angle or EItI‘EMIt}F presents an ﬂpeumg
formed by the reflected pia mater and arachnoid.

EPENDYMA.
Definition. The Ependyma is the delicate transparent
serous membrane lining all the ventricles.
COMMUNICATION OF THE VENTRICLES.

1st. The Septal Ventricle sometimes communicates with
the middle ventriele by the agueduet of Vieussens;— the
Middle Ventricle communicates with the Lateral by the for-
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PECULIARITIES OF THE CENTRAL ORGANS OF INNERVATION. 63

amen of Monro ;— also with the Cerebellar ventricle by the
aqueduet of Sylvius,

2d. The Lateral Ventricles communicate with the anterior
sub-arachnoid space through the transverse fissure of the
brain ; the Cerebellar communicates with the posterior sub-
arachnoid space throngh the opening of the lower angle.

PECULIARITIES OF THE CENTRAL ORGANS OF
INNERVATION.

Peculiarities of the Cerebral Dura Mater.

Its pearl-like eolor is remarkable.

Its shape is noticeable.

Also its loose adhesion to the bones of the vertex and its
strong attachment to the bones of the base.

The presence of the large Middle Meningeal Artery is no-
ticeable.

It is lined by a serous membrane (like the pericardinm).

The processes called the falx and the tentorium are unique.

Also the numerous venous sinuses.

The sinuses are all at the base except the superior and
inferior longitudinal.

The Cavernous Sinus is traversed by the internal carotid
and several nerves,

They communicate with the extra cramal veins at several
points.

Its purely fibrous structure, lined by a serous membrane,
is noticeable. :

Peculiarities of the Cerebral Arachnoid.

It passes over the sulei like a bridge.

[t forms subserous spaces.

It contains no flud.

Peculiarities of the Cerebro-5Spinal Fluid.

It is unique.

It is rendered necessary because the brain is encased in
an unyielding bony case; this in its turn is rendered neces-
sary because of the exposed situation of the brain.
Peculiarities of the Cerebral Pia Mater.

It is the analogue of the periostenm of bones,

It dips down between the convolutions.

It penetrates into the brain and forms the interposed veil.

Its strueture is remarkable.

Peculiarities of the Cerebrum.

[ts grey color is peeuliar,— also the white color of most
parts.

Its shape is unique.

Also the longitudinal fissure, the hemispheres, the eon-
volutions, the sulei.

Its sylvian fissure and the division of each hemisphere
into lobes recalls that of the lungs.
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Its base 1s the most important and noticeable part, be-
cause there we find the peeculiarities and the large nerves
and vessels.

The Island of Reil, at the bottom of the sylvian fissure,
is unique.

The presence of the large Ganglionie Cells of Purkinje
are peculiar. :

The Arteries form the Circle of Willis and are found at
the base.

No large arteries penetrate its tissue: they first break up
in the pia mater.

The Veins of the surface discharge into the Superior
Longitudinal Sinus.

Those of the interior into the Straight Sinus.

The Capillaries of the convolutions present a character-
1stie arborescent arrangement.

Peculiarities of the Peduncles of the Cerebrum: are
unique,
Peculiarities of the Callous Body: are unique.

However, it may be considered as an isthmus joining two
lobes.

The absence of grey matter in its substanee is noticeable.

174 The Peculiarities of the Cavities of the Cerebrum.

They correspond to those of the heart.

The communication with the surface is through the trans-
verse fissure.

This transverse fissure is the only opening,

The presence 1 these cavities of masses of grey matter
(the striated bodies and the optic beds) is remarkable.

The separation of these cavities by the trigone, the inter-
posed veil, the pellneid septum i1s nnique.

The presence of a cavity in the septum is unique.

The lateral Horns of the Lateral Ventricles winding
around the pedunecles are noticeable.

Peculiarities of the Pineal Gland.

It is unique.

Its cavity containing sandy matter is unique.
Peculiarities of the Quadrigeminal Bodies.

They are also unigue.

Their connection with the optie beds 1s noticeable.
Peculiarities of the Cerebellum.

Its size is remarkable.

Its eolor also.

Also its peculiar shape.

Also some of its peculiarities: specially the valves of
Tarin, the swallow’s nest, the peduncles, the valve of
Vieussens. :

The lamell@e replacing here the convolutions are notice-
able.

They have the same structure and the same capillaries as
the convolutions.

[
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SPINAL CORID. il

The presence of the Arbor Vite and of the dentated hody
1s peculiar.
Peculiarities of the Varolian Bridge.

It is unigue.

Its situation at the junction of the other parts of the brain
which it unites is remarkable.

Its white eolor is noticeable.

The direction of its fibres in its substance is noticeable.

The large Basilar arteryv resting on it is to be noted.

Peculiarities of the Oblong Medulla.

Its white color is peculiar (like varolian bridge, cerebral
peduncles).

Its size, the smallest of all the parts of the brain, is to be
noted.

The origin from 1t of numerons most important nerves is
noticeable.

The decussation of its fibres is unique.

Peculiarities of the Cerebellar Ventricle.
Its situation between the Varolian Bridge and the Oblong
Medulla is peculiar.
Its size also is peculiar.
Its shape, lozenge-shape, i1s remarkable.
The presence of grey matter on its floor is noticeable.
Also the origin there of the auditory nerves.

The Communication of the Ventricles.

They communicate between themselves and with the ex-
terior of the brain, through the Aqueduct of Winslow, the
foramen of Monro, the Aqueduet of Vieussens, the Trans-
verse Fissure of the brain and the lower angle of the cerebel-
lar ventricle.

MEMBRANES OF THE SPINAL CORD.

Enumeration. The envelopes of the spinal cord ave the
Dura Mater, the Arachnoid, the Cerebro-spinal Fluid and
the Pia Mater.

DURA MATER OF THE SPINAL CORD.

Shape. The dura mater of the spinal cord has the shape
of a long tube.

The External Surface is unattached to the periostenm.—
It gives attachment to the denfated ligament of the cord.
The Upper Extremity is attached to the oeccipital fora-
men.

The Lower Extremity is closed and is attached to the
sacrum.

Structure. It is composed of simple fibrous tissue.

o)
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CEREBRO-SPINAL FLUID—SPINAL CORD.

ARACHNOID OF THE SPINAL CORD.

Shape. The arachnoid of the eord resembles a long double
tube.

The External Surface lines the dura mater and is then re-
flected upon the cord.

The Internal Surface is reflected upon itself,

The Upper Extremity is continuous with the cerebral
arachnoid.

The Lower Extremity forms a closed bag around the
mare’s tail.

Structure. It is a purely serous membrane.

CEREBRO-SPINAL FLUID.,

The Cerebro=spinal Fluid forms a regular layer around
the cord, specially during the arterial diastole of the brain.

PIA MATER OF THE SPINAL CORD.

Shape. The Pia Mater of the spinal cord has the shape of
a tube.

The External Surface gives off the dentafed ligament to the
dura mater — and sends off a prolongation or sheath around
each nerve.— It is in relation with the sub-arachnoid areolar
tissue and the cerebro-spinal fluid.

The Internal Surface adheres intimately to the eord, which
seems compressed by it.

The Upper Extremity is continuous with the pia mater of
the brain.

The Lower Extremity presents the coceygeian liganient.
Structure. [t is more fibrous and less vascular than the
cerebral pia mater.

SPINAL CORD.

Shape. The Spinal Cord is eylindrical with a cervieal and
a lnmbar enlargement.

The Posterior Surface presents the posterior median fis-
sure,— the posterior white commissure,— the posterior eol-
nmns (or postero-lateral columns).

The Lateral Surfaces present the antero-lateral fissure,—
the lateral eolumns,— the postero-lateral fissure.

The Upper Extremity is continuous with the oblong me-
dulla —it presents the neck ;—it corresponds to the oceipi-
tal foramen.

The Lower Extremity is pointed ;—it gives attachment to
the candal ligament.

The Anterior Surface presents the anterior median fis-
sure,— the anterior white commissure,— the anterior col-
umns of the spinal cord.
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NOSE. 6H7

Stiucture. The spinal cord is composed externally of
white substance.

Internally, of grey substance, having the shape of fuo eres-
cents united by a transverse grey band ;— the extremities of
the crescents are called the horns and correspond to the ori-
ein of the nerves ;— the anterior horns have large multipolar
cells — and the posterior horns small multipolar cells ;— the
processes all communicate with one another and with the
fibres of the white substance.

Peculiarities of the Dura Mater of the Spinal Cord.

Its shape is peculiar— that of a long tube.

It is unattached to the bones except at the foramens.

It presents the peculiar dentated ligament.

Peculiarities of the Arachnoid of the Spinal Cord.

Its shape is peeuliar; that of a long tube.

It forms a closed bag around the mare's tail.
Peculiarities of the Cerebro-Spinal Fluid.

Is only present during the arterial diastole of the brain.
Peculiarities of the Pia Mater of the Spinal Cord.

Its shape is peenliar.

It presents the dentated ligament and the candate liga-
ment.

It seems to constriet the cord.

It is more fibrous and less vasenlar.

Peculiarities of the Spinal Cord.

It is unigue.

Its color is peculiar.

Its length also; it stops at the second Inmbar vertebra.

Its shape is peculiar.

Its grooves and fissures are peculiar,— specially the
respiratory tract in the cervical region.

The presence of the Caudate Ligament is peculiar,

Its structure is unique.

The White matter is on the ontside.

The Grey matter is in the interior and forms two erescents
joined by a transverse band.

The arrangement of the nerve cells is peculiar,

No large artery penetrates its substance.

The Capillaries are characteristie.

NOSE.

Shape. The nose is a pyramidal eminence.

The Anterior Border is called the biidge between the eves,
and below the back.

The Lateral Surfaces are inclined outwards.

The Lateral Borders are separated from the cheek by the
naso-orbital groove.

The Upper Extremity is the FRoof.
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NASAL CAVITIES.

The Lower Extremity presents the tip or lobule,—the
wings,— the nostrils,—and the column or septum of the
nose.

The Posterior Surface is concave —and is turned towards
the nasal cavities ;— it gives attachment to the septal carti-
lage and ethmoidal plate.

Structure. The Nose is composed :— 1st, of Skin;—2d, of
Museles, which are the pyramidal, the common elevator of
the wing of the nose and of the upper lip, the nasal eom-
pressor or sphineter, the nasal dilator or transverse;—3d,
of Cartiluges, which are the septal, the upper lateral, the
lower lateral, the ascending ;— 4th, of a Fibrous Membrane
binding the cartilages together;— 5th, of Bones, which are
the nasal bones and ascending branc h or nasal process of
the upper maxilla ;— 6th, of Mucous Membrane.

NASAL CAVITIES.

Shape. The nasal cavities are prismatic and triangular.
The Inner Surface or Wall forms the nasal partition;—
It is formed by the triangnlar cartilage, vomer and Ethmm-:i
The Outer Surface or Wall presents a flat surface,—the
superior turbinated bone,— the superior meatus,—the mid-
dle turbinated bone,— the middle meatus with the opening
of the antrum,—the inferior furbinated bone—and the in-
ferior meatus, with the orifice of the nasal canal and the
Eustachian tube.

The Lower Surface or Floor iz formed by the maxillary
and the palate bones.

The Upper Surface or Roof is formed by the eribriform
late.

‘II‘lle Anterior Extremity is formed by the anterior nares.
The Posterior Extremity is formed by the posterior nares.
Structure. The Mucous Membrane of the Nasal Cavities, or
membrane of Schneider, lines all the structures;—it has a
ciliated epithelium and racemose glands.

The filaments of the olfactory nerve do not extend below the
superior turbinated bone ;— they terminate in the olfactory
eells, which are connected deeply with the axis cylinder of
the nervous filaments and which give off towards the sur-
face two or three fibrils which terminate in the epithelium.

190 Peculiarities of the Nose.

It is unigue.

The nostrils are peculiar, being lined with skin.

The eartilaginous parts are noticeable.

There are no intermediate capillaries at the tip.
Peculiarities of the Nasal Cavities.

Their irregunlarity is peculiar.

Their communication with all the other cavities of the head
is noticeable.
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EYEBALL—CORNEA—SCLEROTIC. (i)

The epithelinm of the mucous membrane is ciliated.

The Veins anastomose with the superior longitudinal sinus
through the blind foramen.

It receives a nerve of special sense whose fibrils termi
nate by hair cells.

JYEBALL.

Enumeration. The Eyeball consists of the Cornea,
Sclerotie, Choroid, Retina, Vitreous Body, Crystalline Lens,
[ris, and Aqueons Humor,

CORNEA.

Shape. The Cornea is the segment of a sphere smaller than
that of the sclerotic.

The Anterior Surface is convex;—it is in relation with
the lids.

The Circumference seems beveled, so that it looks ellipti-
eal in front and civenlar behind.

The Posterior Surface is concave ;—it 1s in relation with
the aqueons humor.

Structure. The cornea 1s composed :— 1st, of a Laminated
Epithelial laver ;— 2d, of an Anterior Thin Elastic Laniina;
3d, of Filres continnous with those of the selerotie, but
forming lamellse and alveoles containing fluid and the
corneal corpuseles ;—4th, of a Posterior Thick Elastic Lamn-
ina, forming at the margin the pectinate ligament of the
iris ;— 5th, of a Posterior Single Layer of Endothelial Cells;
— 6th, it is deprived of blood vessels except at the margin.

SCLEROTIC.

Shape. The Sclerotic corresponds to about the four-fifths
of a regular sphere.

The External Surface is white ;—it is in relation in front
with the conjunctiva and the tendons of the straight mus-
cles; in the middle with the four vorticose veins; beliind with
Tenon’s capsule and the tendons of the two obligues.

The Internal Surface is brown ;—it is in relation with the
choroid.

The Anterior Extremity is continnons with the cornea.
The Posterior Extremity presents an orifice with a cribri-
form membrane, through which the optic nerve is sifted, as
1t were.

Structure. The sclerotic is purely Fibrous, with numerous
branching connective tissne corpusecles,
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CHOROID—RETINA—VITREOUS BODY.

CHOROID.

Shape. The Choroid represents the segment of a sphere
with the concavity turned forward.

The External Surface is of a light brown;—it presents
grooves for the vessels and nerves;—it is in relation with
the selerotie.

The Internal Surface is of a deep brown:—it is loosely
attached to the retina.

The Anterior Extremity presents :— 1st, the choroid zone,
which is deeper in color, is serrated and corresponds to the
zone of Zinn;—2d, the ciliary ligament;—3d, the eciliary
processes.

The Posterior Extremity is perforated by the optic nerve.
Structure. The choroid is composed :— 1st, of an Erfernal
Layer of connective tissue with irregular candate pigment
cells ;—2d, of a Venous Layer presenting vorticose capil-
laries ;— 3d, of an Awrterial and Nevvous Layer formed by the
large ciliary arteries and by the ciliary nerves;—4th, of a
Capillary Layer or membrane of Ruysch, presenting char-
acteristic radiating anastomoses ;—>5th, of a Vifreous Mem-
brane separating it from the retina.

RETINA.

Shape. The Retina resembles a segment of a sphere with
the coneavity turned forward.
The External Surface is in mere contact with the choroid.
The Anterior Extremity is serrated and adheres to the
posterior border of the zone of Zinn,
The Posterior Extremity is continuous with the optie
nerve.
The Internal Surface presents the transverse fold,— the
vellow spot,—the blind foramen—and the papilla of the
optic nerve, with the central artery and vein of the retina.
Structure. The retina is composed:—1st, of a Stroma
forming the fibres of Muller ;— 2d, of a Pigmentary layer;
—3d, of an Erternal Liniting Membrane ;— 4th, of the Layer
of Rods and Cones;— 5th, of the Outer Nuclear layer ;—O06th,
of the Ouwter Granular layer;—7th, of the Inuner Nueclear
layer ;—8th, of the Iuner Granular layer;—9th, of the
Layer of Ganglionic Cells;—10th, of the Layer of the Optic
Nerve Fibres.

At the yellow spot, the cones are few, the rods plentiful
and large, the ganglionie cells form several layers.

VITREOUS BODY.

Shape. The vitreous body has the shape of a spheroid.
The Anterior Surface receives the lens.
It presents the Zone of Zinn, which corresponds to the
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CRYSTALLINE LENS—IRIS. 7l

choroid zone and to the ciliary processes of the choroid.—
The zone of Zinn divides into an anterior fine membrane
attached to the anterior margin of the lens and a posterior
fine membrane attached to the posterior margin.—Between
the two membranes is the beaded canal.

The Posterior Surface presents depressions for the folds
of the yellow spot and for the papilla of the optic nerve.
The Middle Surface is in relation with the 1‘£-t11m but is
not adherent to it.

Structure. The vitreous body is composed ut an external
or Hyaloid Membrane and. of alveoles in which the Vitreous
Humor 1s deposited.

CRYSTALLINE LENS.

Shape. The Crystalline Lens is biconvex,

The Anterior Surface is less convex than the posterior.
It is in relation with the pupil and with the iris.

The Posterior Surface is the more convex ;
lation with the fossa on the vitreous body.
The Circumference is in relation by its anferior lip with the
ciliary processes of the choroid, the zone of Zinn, the ciliary
musele, the point of union of the sclerotic, cornea and eir-
enlar sinus;— by its interstice with the beaded canal ;(—
by the posterior I:p with the hyaloid membrane.

Structure. The crystalline ‘lens are composed :—1st, of a
Capsule;— 2d, of the Liquid of Morgagni;— 3d, of a Cmfa-
cal and —4th of a Central Portion or Nucleus. —Huth por-
tions are composed of hexagonal fibres or tubes which form
laming separated by elear spaces called Mevidians, and filled
with homogeneous substance.

it i1s in re-

IRIS.

Shape. The Iris has the shape of a ecireular diaphragm,
with an opening in the centre called the pupil.

The Anterior Surface varies in color and presents a small
and a large colored ring.— It presents also white or fibrous
arcades and strise.—It forms the posterior wall of the ante-
rior chamber.

The Posterior Surface is of a jet black.—It forms the
anterior wall of the posterior chamber.

The Greater Circumference is in relation with the peeti-
nate ligament of the iris, the ciliary musecle and the ciliary
processes of the ehoroid.

The Small Circumference of Pupil is civenlar and ser-
rated.

Structure. The Iris is composed :—1st, of an Anferior
Servous Layer;—2d, of an Anferior Basement Membrane ;—
3d, of a Proper Tissue composed of comnective tissue with
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AQUEOUSs HUMORE—ORBITAL FASCIA—MUSCLES OF EYEBALL.

pigmented corpuscles, of eireular and radiating fibres;—
4th, of a Posterior Basement Membrane ;—5th, of a Pigmen-
tary Layer;—6th, of a Posterior Serous Layer;— Tth, of
Arterial Capillaries forming a marginal and pupillary plexus ;
— 8th, of Capillary Veins which open into the circular sinus
sitnated at the point of union of the iris with the cornea
and sclerotic.

AQUEOUS HUMOR.

Shape. The Aqueous Humor is enclosed in a shut SAC
called the membrane of the aqueous humor or membrane of
Descemet.— It is divided by the iris into an anterior and a
posterior chamber. =

The External Surface of fhe membrane is firmly attached
to the cornea, iris and lens.—It may be considered as form-
ing the posterior elastic lamina of ‘the cornea, the anterior
and posterior basement membranes of the iris and the ante-
rior capsule of the lens.

The Internal Surface is lined with a single layer of poly-
conal cells,

The Liquid or Humor itself is remarkable for its clearness
and the rapidity of its reproduction.

ORBITAL FASCIA.

Divisions. The orhital fascia is composed:— lIst, of a
Palpebral portion, which corresponds to the lids ;—2d, of a
Parietal portion, which lines the walls of the orbit;—3ad, of a
Museular portion, which forms sheaths around the museles ;
and 4th, of an Ocular portion, which is reflected behind
the eyveball and forms Tenon’s capsule.

MUSCLES OF THE EYEBALL.

The Muscles of the Eyeball are —the Upper Straight or
elevator,— the Lower Straight or depressor,— the Infernal
Straight or adductor,— the External Straight or abduector,—
the Superior Gb?rgue which turns the pupil outwards and
downwards ;— and the Inferior Oblique or sympathetic
muscle, which turns the pupil outwards but nupwards.

All the straight muscles originate from the optie foramen
and sphenoidal fissure and are inserted into the anterior
seement of the selerotic.

The Superior Obligue originates fmm the sphenoidal
fissure — and the Inferior Oblique from the orbital margin ;
both are inserted into the outer part of the posterior seg-
ment of the selerotie.

All the muscles are supplied by the Common Ocular
Motor, except the External Straight, which receives the
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EYELIDS—EYEBROWS—LACHRYMAL APPARATUS. T3

External Oecular Motor or sixth nerve, and the Superior
Obligue, which receives the pathetie or fourth nerve.

EYELIDsS.

Structure. The Eyelids are composed:— 1st, of a Cu-
tancous layer ;—2d, of a Muscular layer formed by the orbic-
nlar;—3d, of a Ftbu} Gmh?nqnmns layer formed by the
two tarsal cartilages and the broad ligament :— 4th, of a
Tendinous Layer in the upper lid only, “formed by the ex-
panded tendon of the elevator musele of the upper lid;—
oth, of a Mucous Layer or conjunctiva forming the carun-
cula, the semilunar folds and the lachrymal lake ;— 6th, of
(tlands which are the glands of the skin (sweat and seba-
ceons), the glands of the free margin (which are the ciliary
elands on the anterior lip and the Meibomian glands on the
posterior lip and the caruneunla),— the glands of the con-
junetiva, which are simple racemose glands.

EYEBROWS.

Structure. The Eyebrows are formed : —1st, of Hairs;—
2d, of Skin ;—3d, of the Superciliary Musele ;—4th, of the
Superciliary Eminenee of the Frontal Bone.

LACHRYMAL APPARATUS.

Enumeration. The tears are secreted by the Lachrymal
(ilands, sitnated in the upper and outer part of the orbit and
lid ;—they are discharged through fine Ereretory Ducts on
the outer part of the nupper eyvelid.

The Orbicular Muscle spreads them over the cornea, and
at the same time directs them towards the Laclhrymal Lake
at the internal angle of the eye.

They are absorbed there h'i. the Lachrymal Points,—and
conducted into the Lach ‘ymal Canals, which are situated in
the substanee of the two direet tendons of the orbienlar.—
They are then discharged into the Laclhirymal Sae, the outer
wall of which is membr anons,—and then into the Nasal

Canal and the Tnferior Meatus.

Peculiarities of the Eyeball and Envelopes.

[s unique.
Peculiarities of the Cornea.

Is irregular.

[ts continuwation with the sclerotic is unigue.

The presence of the Elastic Laming is peculiar.

The Corpusecles are noticeable (like bone, cement, tendon,
connective tissue).

The fluid between the meshes is remarkable (like the vit-
reous body).

The absence of capillaries is remarkable.



T4 LACHRYMAL APPARATUS.

Peculiarities of the Sclerotic.

It is peceuliar for its ecolor (like the albugineous of testicle).

Also its shape (like a shell).

The insertion of musecles fo it 1s unique.

The perforations for the vorticose veins are unique.

The perforation for the optic nerve also.

Its econtinuation with the cornea is unigue.

The brown eolor of the inner surface is unique.

Its unyielding structure is remarkable.
Peculiarities of the Choroid. .

It is peculiar for its color (like the iris).

Also for presenting the choroid zone.

Also the eiliary Processes.

Also the eiliary ligament.

Its elean eut perforation by the optie nerve is noticeable.

The difference in the outer and inner pigment cells 1s re-
markable.

Its great vascular strueture is rare (like the iris).

The Arteries are the very numerous posterior short
ciliaries.

The Veins form the peculiar unique Vorticose Veins.

The Capillaries form a special membrane, the membrane
of Ruy ‘-;l"]l whose vessels are stellate.

The Nerves are abundant.

Peculiarities of the Retina.
It is peculiar by its eolor in the dead.
Also its thorough transparency in the living.
Its thinness is noticeable.
Its anterior serrated extremity is unique.
Its eontinuation behind with the optic nerve is nunigue.
Also the optic papilla with the vessels emerging from it.
Also the transverse fold and the yellow spot.
Also the numerous lavers, specially considering the thin-
ness of the membrane,
The Stroma is peculiar and unique (like the spinal cord).
Also its pigmentary layer (as in the choroid).
Also its limiting membranes (as in dermis and cornea).
Also its layers of Rods and Cones, unique.
Also the nuclear layers (as in cerebellum). -
Also the Ganglionie Cells.
Also the layers of the Optie Nerve Fibres.
The Central Artery and Veins are unique.

211 Peculiarities of the Vitreous Body.
It is unigue (it recalls the eornea).
Its consisteney is umun
The Zone of Zinn is peculiar.
Also the Beaded Canal.
Also its structure recalling the Cornea and the tissue of
the nmbilical cord.
Also the absence of vessels in the adult.




PECULTARITIES OF THE APPENDAGES OF THE EYE. 5

Peculiarities of the Crystalline Lens.

It is nuique.

Also is its shape.

Also numerons and important organs near its eirenm-
ference.

Its strueture is unique.

Its capsule is unique.

Its fibres are unique.

Its meridians are nunigue.

The eentral portion is the harder, whereas usually it is
the softer.

The absence of nerves and vessels i peculiar.
Peculiarities of the Iris.

It is a unigue organ.

The variation of color of the anterior surface is unique.

The permanence of color of the posterior surface is no-
ticeable,

The pupil 15 unigue.

The muscular fibres are pecunliar.

The Arteries are numerous; long eiliary, anterior short
ciliary.

The Veins open in the peculiar eiveular sinus.

The Capillaries form two rings.

The Nerves come from a ganglion, the ophthalmie
Peculiarities of the Agqueous Humor.

It is unique — (resembles the endolymphs, the cerebro-
spinal fluid).

The rapidity of its reproduction is unigue (as the cerebro-
spinal fluid).

PECULIARITIES OF THE APPENDAGES OF THE EYE.

212 Peculiarities of the Orbital Fascia.
Is unique as an apparatus of suspension.
Tenon’s Capsule is peeunliar.

Peculiarities of the Muscles of the Eveball.

They are peculiar because all (exeepting one) originate
from the same spot.

The Four Straight are peculiar becanse they arve inserted
in the anterior segment regularly around the cornea.

The Two Obligque are peeuliar in being inserted on theé
posterior segment and on its outer part,

The Great Oblique is noticeable becanse 1t 1s the only
musele reflected through a regular pulley.

The Small Obligue is peculiar in being coiled as it were
around the eveball.

The Nerves of these Museles are peculiar i their distri-
bution.

The filaments to the iris are peculiar.



OBRGANS OF HEARING—FPAVILION OR AURICLE.

Peculiarities of the Eyelids.

Are unigue.

Their skin is remarkable for its thinness (as in the
penis).

The Tarsal Cartilages are unigue.

The Broad Ligament is unique, dividing the lids into two
distinet layers (like Tenon's Capsule).

The termination of the Tendon of the Elevator Muscle of
the Eyelid is unique.

The Mucous Layer is peeculiar in forming the semilunar

fold and the lachrymal lake.

The Caruneula is unigue.

The Meibomian Glands arve peeculiar (like the Cern-
minouns).

The Veins behind the broad ligament form the Ophthal-
mie vein,

The Veins in front form the facial vein.

The Lymphaties behind discharge into the deep glands.

Those in front into the parotid and the submaxillary
elands.
Peculiarities of the Eyebrows.

Are unique.
Peculiarities of the Lachrymal Apparatus.

Is also unigue.

The Gland has two portions.

The I".-\LlEtUlJ- duets are multiple (as in the sublingual,
prostate).

The Lachrymal Lake is unique.

Also the Lachrymal Points,

Also the Lachr vnml Duets,

The Lachrymal Sac is noticeable (like the gall bladder,
urinary bladder, seminal vesicles).

The Nasal Canal is remarkable.

b’i[‘he purely mechanical uses of the seeretions is notice-

anle.

ORGANS OF HEARING

Enumeration. The organs of hf"ning are composed of the
External Ear, comprising :—1st, the Pavilion and External
Auditory C d]‘ldl —2d, the Middle Ear, comprising the tym-
panum and the Chain of Ossicles, the ’#Id::.tmd Cells and the
Eustachian Tube;—3d, the I wternal B , comprising the
Vestibule, the Semi-cireular Canals and C‘uehlea, each hav-
ing a bony, a membranous and a liquid portion ;—4th, the
Internal Awditory Canal lodging the Anditory Nerve,

PAVILION OR AURICLE.

Shape. The pavilion is oval ;—it resembles the expanded
end of a trumpet crushed inwardly.
The Surfaces present the helix,—the fossa of the helix,—
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the anti-helix,—the fossa of the anti-helix,—the concha,—
the tragus,—the anti-tragus—and a notch.

The Upper Extremity or Base is rounded.

The Lower Extremity or Aper forms the lobule,
Structure. The pavilion is composed :(—1st, of a Cutancous
layer:—2d, of a Fibro-elastic Cartilage forming the bulk of
the pavilion ;—3d, of Intrinsic Muscles, which are the great
musele of the helix, the small musele of the helix, the mus-
cle of the tragus, the musele of the anti-tragus, the trans-
verse muscle ;—4th, of the Ertrinsic Muscles, which are the
anterior anricular, the superior auricular and the posterior
auricular.

EXTERNAL AUDITORY CANAL.

Direction. The External Auditory Canal is directed in-
wards and forwards;—it also eurves upwards and then
downwards.

Shape. The External Auditory canal, at its beginning, is
oval ;—in the middle it is slightly flattened.

The Anterior Surface is in relation with the parotid and
lower maxilla.

The Posterior Surface is in relation with the mastoid pro-
cess.

The Upper Border is convex and smooth.

The Lower Border is concave as a whole but presents the
projection of the tragus.

The Outer Extremity is continuous with the pavilion,

The Inner Extremity is in relation with the tympanum.
Structure. The external auditory canal :—1st, is lined
thronghout with Skin presenting the Ceruminous Glands;—
2d, the Inuer Portion is osseous and formed by the temporal
bone ;—3d, the Oufer Porfion is formed of a cartilaginous
gutter below and of a membranons portion above, like the
trachea.

TYMPANUM OR DRUM OF THE EAR.

Shape. The Drum of the Ear is irregularly ecircular or
flattened.

The Outer Wall iz formed by the Tympanic Membrane,
often called simply the tympanum;—it is conneeted with
the mallet and anvil.

The Inner Wall presents the promontory.—the apex of
the osseous canal of the tensor musele of the mallet,—the
oval window corresponding to the vestibule,—the round
window corresponding to the cochlea,—the pyramid im:lg—
ing the stapedius muscle,—and the ridge of the Fallopian
canal sitnated above the oval window.

The Anterior Wall presents the orifice of the Eustachian
tube.
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OSSICLES OF THE TYMPANUM—LINING MEMBRANE.

The Posterior Wall presents the orifice leading into the
mastoid cells.

The Upper Wall or Roof is formed by a thin plate of bone
separating the Tympanum from the cranial cavity.

The Lower Wall or Floor presents the glenoid fissure lodg-
ing the cord of the Tympanum and the Laxator Muscle of
the mallet.

OSSICLES OF THE TYMPANUM

Shape. The Ossicles of the Tympanum are named, after
their shape, the Mallet, the Anvil, the Lenticular Bone and
the Stirrup.

They form an irregular chain from the tympanic mem-

brane to the oval window which is elosed by the stirrup.
Ligaments. They are held together and are fastened to
the surrounding structures by various ligaments.
Muscles. The museles which act upon them are the Tensor
Musele (of the mallet), the Musecle of the Stirrup, the Large
Laxator Muscle (of the mallet) and the Small Laxator Muscle
(of the mallet).

LINING MEMBRANE.

The tympanum is lined by a mucous membrane, which is
the prolongation of the phﬂnngfal mueous membrane
throngh the Eustachian tube;—it is prolonged into the
mastoid cells.

MASTOID CELLS.

The mastoid cells are irregular cavities in the substance of
the mastoid process — communicating with the tympanum
—and lined by a mucous membrane, which is a continua-
tion of the membrane of the tympanum.

EUSTACHIAN TUBE.

' Direction. The Enstachian tube is directed obliguely in-

wards, forwards and downwards.

Shape. The Eustachian tube on a longitudinal section re-
sembles two cones joined at their apices near the centre of
the eanal.

The Surfaces are in relation with the parotid gland.

The Outer Extremity opens on the lower part of the wall
of the tympanum.

The Inner Extremity opens by an expanded orifice on the
side of the pharynx.

Structure. The inuner three-fifths are composed of a
orooved cartilaginous portion below, and of a membranous
portion above. The outer two-fifths are formed of osseous
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tissue.— Both portions are lined with a mucous membrane,
which 1s continuous with that of the pharynx,

224 Relative Position of the Parts Composing the Internal
Ear.
The Vestibule is between the tympanum and the internal
anditory canal.—The Semi-civeular Canals arve situated above
the vestibule.—The Coclilea is situated in front of the vesti-
bule; its base eorresponds to the hottom of the internal
aunditory canal.

VESTIBULE.

225 Shape. The Vestibule is irregularly oval.

The Surfaces or Walls present the crest of the vestibule,
— the pyramidal eminence presenting the Inferior Cribri.
form Spot,— the hemi-elliptical fossa,— the suleiform fossa,
— the orifices of the semi-cireular canals, one of which
presents the vestibule,— the orvifice of the Swuperior Cribri-
form Spot,— the orifice of the agueduect of the vestibular
scala of the cochlea,— the oval window corresponding to the
stirrup and to the tympanum,— the round window or orifice
of the tympanie scala of the tympanum.

226 Structure. The vestibule 1s composed:—1st, of bony
walls distinet from the petrous bone;—2d, of a delicate
periosteum lining of the walls;—3d, of a liquid layer
called the perilymph ;—4th, of a membranous layer formed
of a delicate membrane moulded on the bony walls and in
which the vestibular branches of the auditory nerve termi-
nate opposite the eribriform spots; at that point are found
the ofoliths ;— 5th, of a liquid eontained in its interior and
called the endolymph.

SEMI-CIRCULAR CANALS.

227 Shape. The Semi-circular canals represent each more than
half of a eirele.

The Surfaces or Walls are in relation with the surrounding
bony fissue.
The Extremities open into the vestibule.

228 Structure. The Semi-cireular canals are composed :—1st,
of bony walls distinet from the petrous bone:—Z2d, of a
delicate periostenm lining these walls;—3d, of a liguid
layer ealled the perilymph ;—4th, of a membranous layer
formed of a delicate membrane moulded on the bony w alls ;
— 5th, of a liguid contained in its interior and called the
endolymph.,

COCHLEA.
229 Shape. The Cochlea is Conical and resembles a snail.

The Base is applied to the bottom of the anditory canal.
The Apex is directed forwards and outwards.
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INTERNAL AUDITORY CANAL—ORGANS OF HEARING.

The External Surface is in relation with the osseous tissue
of the petrous bone.

The Internal Surface encloses a eavity divided by an osteo-
membranous lamina into the wpper or tympanic scala, the
middle or infra-membranous scala and an inferior or vestibular
seala.

Structure. The Upper and Lower Seale are composed :—
1st, of a bony wall ;— 2d, of a delicate periosteum ;—3d,
of a ligunid called the perilymph ;—4th, of a layer of cells
corresponding to the outer surface of the membranous por-
tion of the spiral lamina.

The Middle Scala is formed :— 1st, of an upper and lower
membranous wall ;—2d, of a layer of lining cells ;—3d, of
a liguid called the ﬂndnlvmph — 4th, of ecells called the
supporting cells ;— 5th, of ]]E‘{*llllﬂl fibres called the pillars
or fibres of (,“m*tx —Gth of peculiar hair cells which are
the termination of the hhtllh of the auditory nerve.

INTERNAL AUDITORY CANAL.

Direction. The Internal Auditory Canal is directed ob-
liquely downwards, forwards and ontwards.

Shape. It is eylindrical.

The External Surface is in relation with the petrous hone.
The Inner Surface is lined by dura mater.

The Internal or Cranial Extremity is situated on the pos-
terior surface of the petrons bone.

The External Extremity or Bottom presents above the
orifice of the aqueduet of Fallopins for the facial nerve,
and below the orifice for the vestibular and eochlear nerves.
Structure. The internal auditory canal is composed :—1st,
of an osseous layer distinet from ‘the petl ous h{:-n{* ;— 2d, of
a fibrous layer formed by the dur Serous
layer formed by the arachnoid.

PECULIARITIES OF THE ORGANS OF HEARING.

Peculiarities of the Pavilion.

Is unigue excepting the Fallopian tube, which resembles it.

The irregularities of the surfaces are noticeable.

Its entaneous and eartilaginous structure is peculiar (like
the noze).

It is very vaseular; when the cord of the tympanum 1s
cut the capillaries hecome engorged.
Peculiarities of the External Auditory Canal.

Has a noticeable course.

The presence of the tympanic membrane at its internal
extremity is lllll(ll.lb

The Cermminous Glands are peculiar (like the Meibo-
mians).
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The structure of the canal, half fibro-cartilaginous and
half osseous, 1s peculiar (like Eustachian tube, frachea).
Peculiarities of the Tympanum or Drum of the Ear.

It is unique.

The Tympanie Membrane is unique,

The Round and Oval windows with their membranes are
unique.

The Chain of Ossicles, with their ligaments and musecles,
are unigue,

The thin plate of the upper wall is noticeable.

The presence of the Glenoid fissure and the cord of the
tympanum are peculiar,

The Lining membrane coming from the Pharynx is re-
markable.

It presents the peculiar nerve of Jacobson.

Peculiarities of the llastoid Cells.

They are noticeable.

They resemble the ethmoid cells.
Peculiarities of the Eustachian Tube.

It is unique.

Its direction is noticeable,

Its shape also (two cones joined by their apices).

The opening into the pharynx is unique.

Its strueture, half hhrn-czu’til.urmml-« and half osseons, 1s
noticeable (like the external auditor v canal).

234 Peculiarities of the Internal Ear.

Is noticeable 1n all particulars.
Peculiarities of the Vestibule.

It is unique.

The eribriform spots are noticeable.

The presence of the perilymph, of the membranous vesti-
bule, of the endolymph are peculiar to this internal ear.

The termination of the fibrils of the vestibular nerve and
the otoliths is unique.

The faect that the hony walls of the vestibule, canal and
cochlea are separate from the petrous bone is unigue.

Peculiarities of the Semi-Circular Canals.

Are unigue in all partienlars.

The absence of nerve terminations is noticeable,
Peculiarities of the Cochlea.

It is unique.

Its shape is unique.

The base being applied to the bottom of the Internal
Anditory Canal is noticeable.

The division of the interior into three seales is peculiar.

The fibres of Corti are peculiar.

The course and termination of the Cochlear nerve is
peculiar.
Peculiarities of the Internal Auditory Canal.

It is unique.
(i}
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SKIN—HAIRS—GLANDS OF THE SKIN.

The presence at the bottom of two large divisions is no-
ticeable,

The presence in its interior of three nerves is noticeable.

The Auditory Nerve is a soff nerve.

The Petrous bone is traversed by the aqueduet of Fallo-
pins lodging the facial nerve, which on its conrse gives off
the peculiar cord of the tympanum.

SKIN.

Layers. The Skin is composed of the Epidermis and Der-
Heis.

The Epidermis presents the following layers:—Ist, the
Cuticle, composed of flattened cells ;—2d, the Transparent
Layer, dimly striated ;— 3d, the Granular Layer, formed of
flattened spindle-shaped cells;—4th, of the Mucous Layer,
composed of soft, round or oval cells ;—5th, of a Layer of
Pigmented Cells in the negro;—6Gth, of a Basement Mem-
brane separating the deepest cells of the muecous layer from
the papilla.

The Dermis presents:— 1st, the Papillary Layer, formed
of vaseular and nervous papillee, presenting the Tactile
Corpuseles ;—and 2d, the Dermis Proper, composed of con-
nective tissue and a few smooth muscular fibres.

HAIRS.

Structure. The Hair Follicle is a depression of the skin.

It is composed :(—1st, of an Erternal Layer, corresponding
to the dermis proper ;— 2d, of an Tnternal Transparent Layer,
corresponding to the basement membrane of the skin ;—3d,
of the Erfernal Koot Sheath, corresponding to the mucouns
layer ;—4th, of the Infernal Root Sheath, corresponding to
the euticle and composed of a layer corresponding to the
granular layer of the skin, and of a layer corresponding to
the transparent layer of the skin :— 5th, at the bottom is the
Hair Papilla supporting the hair bulb.

The Hair Bulb is formed of an agglomeration of soft,
round, oval and elongated cells.

The Body of the Huair is composed of :— 1st, the Cuticle;
—2d, of the Fibrous or Cortical layer ;— and 5d, of an In-
ternal or Medullary layer.

GLANDS OF THE SKIN.

The glands of the skin are :— 1st, the Sebaceous Glands, situ-
ated in the dermis proper and almost all opening into the
hair follicles; they are vacemose glands;—2d, the Sweaf
Glands, situated in the meshes of the deep surface of the
dermis; they are convolnted tubular glands.
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NAILS.

238 Structure. The nails are composed, from without in-
wards :—1st, of a Horny Layer, corresponding to the epider
misof the skin ;— 2d, of a Muecons Layer;—3d, of a Papillary
Layer forming the matrix.

239 Peculiarities of the Skin.

It resembles very much the mucouns membranes.

The fact that the superficial layer of the epidermis or the
entiele 15 composed of flat, dry, dead cells is noticeable.

Also that the deep layer or mucous layer is composed of
round and oval soft and living ecells.

The Pigmented Cells in the negro are ]JEl'llllEIl

The absence of all vessels and nerves in the above layers
is noticeable.

The Papillae are peeuliar (like in the tongue only).

The termination of the fibrils of the nerves into the tactile
corpuseles 1s peculiar.

Also the appearance of the capillaries, poplar-like. as in
the tongue.
Peculiarities of the Hair.

They are peculiar to the skin.

The hair follicle is noticeable.

Also the hair papilla.

The strueture of the hair bulb is peculiar.

The absence of all vessels and nerves is noticeable.

240 Peculiarities of the Sebaceous Glands.

They are peculiar to the skin.

Their opening into the hair follicles 1s peculiar.

The Cernminous Glands are varieties of sebaceous glands.

The Meibomian Glands also.
Peculiarities of the Nails.

They are unigue.

The faet that they correspond to the cuticle in other situ-
ations is noticeable.

Absence of intermediate eapillaries is remarkable.

ORGANS OF LOCOMOTION.
CARTILAGES.

241 Structure. Cartilages are composed :
1st. Of an investing membrane called the Pervichondvinm.
2. Of a Matvir or Interstitial Substance which i3 amor-

phous, homogeneons or granular.
3d. Of Cartilage Lacwne lined by a capsule contaming
finid and one or more nucleated cells.
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BONES—RESUME OF POINTS CONCERNING THE VERTEBRZ.

Varieties. There are the following wvarieties of cartilage:
the #rue eartiluge (deprived of matrix), the fibro-cartilage,
and the fibro-elastic cartilage.

BONES.

Chemical Composition of Bones. The Farthy Elements
are phosphates and carbonates of lime, whieh form the two-
thirds.

They are demonstrated by macerating a bone in a diluted
acid.

The Organic Elements form one-third.

They are demonstrated by burning a bone.
Structure of Bones. DBones are composed:

1st. Of an envelope, the Periosteuni, the outer layer of
which is fibrous, but the inner is formed of cells and eapil-
laries.

2d. Of a Proper Tissue composed of the Haversian Canals,
which contain the blood vessels.

3d. Of the Lacune and Canalicules which convey the
serum of the blood throughout the substance of the bone.

4th. Of the Medulla or Marrow, which is either yellow or
red.

It is composed of alveoles containing fat cells, and in the
red marcow peculiar cells ealled medulla-cells and the multi-
nuecleated cells or giant-cells.

RESUME OF POINTS OF SPECIAL INTEREST
CONCERNING THE VERTEBR.E.

1. CERVICAL VERTEBR.AA.

The body presents two tubercles ;—the fransverse _processes
are grooved and present orifices for vertebral arteries ,—the
spinal orifiee 18 large and triangular ;—the spinal process is
bifid.

First Cervical or Atlas: The body is narrow; it is re-

placed by two arches; the spinal orifice is very large; the

front is filled by the odontoid process; the arficular swr-

faces are very large ;— the spinous process 18 nearly absent.

Second Cervical or Axis: is characterized by the odon-
toid process.

Seventh Cervical: is characterized by a prominent
SpInous process.

2. DORSAL VERTEBRA.

The body presents articular facets;—the spinal orifice is
small and round ;— the spinous process i1s large and obligque ;
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—the fransverse processes present articular facets for the
ribs.

First Dorsal. The hody presents a full facet.

Ninth Dorsal. The hody presents a demi-facet above.
Tenth Dorsal. The body presents only one facet which is
entire.

Eleventh Dorsal. The body presents only one facet which
is entive ;—the fransverse proecesses present no articular
facets for ribs.

Twelfth Dorsal. Same; the inferior articular surfaces are
convex and turned ontwards.

3. LUMBAR VERTEBR.A.

Lumbar Vertebra. The body presents no tubercle, no
facet ;—the spinal orifice is small and triangular;—the
spinous process 1s short and thick ;—the fransverse processes
are long and present processes resembling rudimentary
ribs ;—the wpper articular process presents a marked tuber-
cle.

Fifth Lumbar. The inferior articular fucets ave wider
apart ;—the fransverse processes ave larger and thicker.

SACRUM.,

The Anterior Surface presents,—on the middle line, frans-
verse ridges ;—and on the sides the anterior saeral foramina.
The Posterior Surface presents,—on the middle line, the
spinous processes;—and on the sides, the sacral grooves,
posterior sacral orifices and fransverse processes.

The Base presents,—on the middle line, the articnlar sur-
face for the fifth lnmbar, the orvifice of the sacral canal —
and on fhe sides, the round edge of the brim, and a flat sur-
face above.

The Lateral Surfaces present—abore, the articular surface,
which is lined in front with eartilage, but behind is rough ;
— below, the surface presents a border giving attachment to
the sacro-seiatie ligaments.

The Apex presents the orifice of the sacral eamnal, and the
articular surface for the coceyx.

SPINE IN GENERAL.

Direction. The Spine presents a convexity in the cervieal
region, a coneavity in the dorsal region, a second convexity
in the lumbar region and a second coneavity in the sacral.—
Besides, it presents a left lateral concavity opposite the
upper dorsal vertebra for the lodgment of the aorta.
Shape. The spine has the shape of two pyramids opposed
by their bases, the sacral and the vertebral.

Besides, the cervical vertebra represent a pyramid whose



36

252

254

204

BONES OF THE SKULL—FRONTAL.

apex joins the apex of the pyramid formed by the dorsal
vertebree.

The Anterior Surface presents the bodies of the vertebra.
The Lateral Surfaces present the intervertebral foramina,
the pedicles, the transverse processes, the artieular pro-
(ESSes.

The Posterior Surface presents the spinous processes and
the laming.

The Upper Extremity articulates with the oceipital.

The Inferior Extremity is formed by the coeeyx ;—it gives
attachment to the anal sphineter.

The Spinal Canal is large and oval in the cervieal region;
— it is smaller and round in the dorsal region ; —it enlarges
again in the lumbar, where it 1s also oval.

BONES OF THE SKULL.

Enumeration. The Bones of the Cranium are:—on the
Median line and Single, the Frontal, Ethmoid, Sphenoid,
Oeeipital ;—on the Sides and Double, the Parietal and Tem-
poral.

FRONTAL.

1st. The Vertical Portion or Frontal Proper.

The Anterior Surface presents on the median line: the
ridge or suture between the two halves of the bone,—the
Hﬂhdl eminence articulating with nasal bones,—the nasal
notch and the nasal spine or process.

It presents on the sides the frontal eminence or protuber-

ance,.— the superciliary eminence or ridge corresponding to
the frontal sinus,—the supra-orbital noteh or foramen,—
the internal angular or orbital process,—the external angu-
lar or orbital process.
The Posterior Surface presents on the wmedian line the
groove of origin of the superior longitudinal sinus,— the
frontal erest giving attachment to cerebral falx,—the csecal
foramen.

It presents, on the sides, the frontal fossa, presenting emi-
nences and depressions corresponding to the convolufions,
and the Paechionian depressions.
2d. Horizontal Portion or Orbital Vaults.

The Inferior Surface presents on the median line the eth-
moidal noteh articulating with ethmoid,—the nasal spine,—
the openings of the frontal sinus.

[t presents on the sides the orbital fossa or econcavity of

the vault,—the lachrymal fossa.
The Upper Surface presents on the median line the eth-
moidal notech,—and on #he sides the orbital vault or convex-
ity of the vault, presenting eminepces and depressions cor-
responding to the eonvolutions.




250

259

ETHMOID, o]

3d. Lateral Portions.

The External Surface forms part of the temporal fossa; —
it is separated by the temporal ridge from the temporal por-
tion of the bone.

The Internal Surface forms part of the anterior cerebral
foss=a,

The Upper Border of the Frontal is serrated, beveled and
articulates with the parietal bones; —it forms the fronto-
parietal suture.

The Inferior Border is not serrated.—it articulates with
the sphenoid,

The Upper Angle of the Frontal articulates with the re-
ceding angle of the two parietal ;—it forms the anterior
fontanelle.

The Outer Angle (external angular or orbital process) ar-
tienlates with the malar bone.

ETHMOID.

iy Situation. The Ethmoid is situated in the ethmoidal noteh

of the frontal bone in front of the sphenoid, protruding
into and forming all the upper part of the nasal eavities.

1. The Horizontal or Cribriform Plate presents on the
median line the ceeal foramen, the erista-galli, an eminence
for the attachment of the cerebral falx

It presents on the sides the olfactory "'IUTH-E' for the olfactory
nerve,—the foramina for the filame nts of the olfactory nerve,
— the posterior notch articulating with the sphenoid.

2. The Perpendicular Plate presents surfaces and bor-
ders,

The Surfaces form the upper part of the nasal septum.
The Upper Border is attached to the horizontal plate.

The Lower Border articulates with the triangular eartilage
of the septum.

The Anterior Border articulates with the nasal spine (of
the frontal).

The Posterior Border articulates with the rostrum of the
sphenoid and the vomer.

3. The Lateral Masses or the Ethmoid Cells present also
surfaces and borders.

The Upper Surface artienlates with the ethmoidal noteh
of frontal.

The Anterior Surface articulates with the lachrymal bone
and nasal process of superior maxilla.

The Inferior Surface articulates with the superior maxilla
itself.

The Posterior Surface articulates with the sphenoid and
palate bones.

The External Surface is called the Os Planwm ;—it is
smooth, thin,— forms part of the orbit,— artienlates above



58

260

263
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with the frontal, in part with the lachrymal, below with the
superior maxilla and palate bones, behind with the sphe-
noid.

The Internal Surface forms the upper part of the exter-
nal wall of the nasal cavities;— it presents two processes,
called the superior and middle turbinated processes, and in
front a surface for the filaments of the olfactory nerves.

4. The Ethmoid Cells form fwo groups not communicating
with each other, the anterior or frontal and the posterior or
sphenoidal.

SPHENOID.

Situation. The sphenoid is situated at the base of the
skull, between the oceipital and the frontal.

It articulates with the other eranial bones.

It presents a Body, Two Large Wings, Two Small Wings,
and Two Pterygoid Processes.

BODY OF SPHENOID.

The Upper Surface presents on the Median line: smooth
surfaces giving passage to the olfactory nerve;— the optie
grooves for the optie nerves;—the pituitary fossa;— the
square surface for oblong mednlla.

It presents on the sides the optic foramen,—the anterior
elinoid processes,— the orifice or noteh communicating with
the cavernous sinus,— the posterior clinoid proecesses.
The Anterior Surface presents on the median line, the ante-
rior sphenoidal spine ;— it articulates with the ethmoid.

It presents on the sides the orifice leading into the sphe-
noidal sinus,—the sphenoidal turbinated bones, which are
two thin enrved plates of bone partially closing the orifice
of the sphenoidal sinus.

The Inferior Surface presents on the median line, the ros-
trum or sphenoidal spine artieulating with the vomer.

It presents on the sides the vaginal process which forms a
groove articulating with the wing of the vomer ;— the ptery-
oo-palatine groove articulates with the palate bone and
forms the pterygo-palatine canal.

The Posterior Surface articulates with the oceipital ; — it
is often united with 1t.

The Lateral Surfaces present above the cavernous groove ;
— below they are blended with the great wing.

THE LESSER WINGS OR UPPER WINGS.

The Upper Surface is smooth and is in relation with the
anterior lobe of the brain.

The Under Surface forms part of the roof of the orbit.
The Anterior Border articnlates with frontal.
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The Posterior Border is smooth, free,—and forms the
upper boundary of the sphenoidal fissure.

The Base presents the anterior elinoid proeesses and the
optie foramen.

The Apex terminates in a sharp point.

GREATER WINGS OR MIDDLE WINGS.

The Upper Surface presents the round foramen,— the oval
foramen,— the Vesalian foramen,— the spinous foramen,—
the spinous process,— and the fossa forming part of the
middle cerebral fossa.

The Inferior Surface presents a surface forming the roof
of the zygomatic fossa,—the oval foramen—and the
spinous foramen.

The External Surface presents the pterygoid ridge which
separates this surface from the inferior surface,— the sur-
face forming part of the temporal fossa.

The Internal or Anterior Surface forms part of the outer
wall of the orbit ;— behind, it forms part of the sphenoidal
fissure ;— below, it forms part of the spheno-palatine ovi-
fice and of the pterygo-maxillary fissure.

The Anterior Border articulates with the malar hone.

The Superior Border articulates with the frontal bone and
parietal bone.

The External Border articulates with the squamouns tem-
poral bone.

The Posterior Border articulates with the petrous temporal
hone.

The Internal Border is blended with the body.

PTERYGOID PROCESSES OR LOWER WINGS.

The Anterior Surface abore forms the posterior boundary
of the spheno-maxillary fossa,— and presents a groove for -
ing the pterygo- maxillar v ecanal ;— below it ar ticulates with
the palate bone.

The Posterior Surface presents the seaphoid fossa—and
the pterygoid fossa, which is limited by the inner and outer
pterygoid plates.

The External Surface forms part of the zygomatic fossa.
The Internal Surface forms the outer boundary of the
posterior nares,

The Base is attached to the body of the greater wing ;— it
presents the Vidian eanal—and the round foramen,

The Apex is notched ;—it presents the hamular process con-
nected with the inner plate,—it articulates with the palate.




90

OCCIPITAL—PARIETAL BONES.

OCCIPITAL.

266 Situation. The Occipifal is sifuated at the posterior part

267

of the skull.
The External Surface presents on the median line a smooth
surface for the oceipital-frontal musele,—the external oecip-
ital protuberance,— the ocecipital erest,— the oecipital for-
amen with the tubercles for the check ligaments,— the bas-
ilar process.

It presents on fthe sides — the superior enrved line,—

the inferior eurved line,— the posterior condyloid fossa and
foramen,— the jugular process,—the oceipital condyle,—
and the anterior condoloid fossa and foramen.
The Internal Surface presents on the median line a groove
for the superior longitudinal sinus,—the internal oeceipital
protuberance with the press of Hemphlllh,—the internal
oceipifal erest with grooves for the oceipital sinus, — the oe-
cipital foramen,— with anterior condyloid fnrﬂ-nwu,—the
basilar groove, for oblong medulla.

It presents on fthe sides :—the cerebral fossa,— the
eroove of the lateral sinus,—the ecerebellar fossa,— the
jugular process,— the depression for the terminal groove of
lateral sinns,—and the anterior condyloid foramen.

The Upper Bnrd er is serrafed ;—it ar ticulates with the pari-
etal bones and forms the lambdoid suture.

The Inferior Border hetiween the external angle and jugular
process articulates with the mastoid temporal hone ;— be
tiween the jugular process and the anterior angle it articulates
with the petrous bone — and forms the jugular foramen or
posterior lacerated foramen.

The Upper Angle articulates with the parietal bones — and
forms the posterior fontanelle.

The External Angle articulates with parietal bones — and
the mastoid process.

The Anterior Angle articulates with the body of sphenoid.

PARIETAL BONES.

The External Surface presents the parietal foramen,— a
smooth surface for the oceipito-frontal musele,—the tempo-
ral ridee,— the parietal eminence or protuberance — and
the surface of temporal fossa.

The Internal Surface presents a groove for the superior
longitudinal sinus,— the Pacchionian depressions,— the
parietal fossa,—the grooves for middle meningeal artery,
the main branch starting from the anterior inferior angle ;—
the groove for the terminal portion of lateral sinus.

'The Anterior Border is serrated ;— it articulates with the
frontal, forming the coronal suture.
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TEMPORAL BONES. 91

The Upper Border is serrated ;— it articulates with its fel-
low —and forms the bi-parietal or sagittal suture.

The Posterior Border is serrated —and artienlates with
the oceipital, forming the lambdoid suture.

The Inferior Border is beveled ;—it articulates with the
squamons temporal bone,

The Inferior Anterior Angle articulates with the frontal
and sphenoid.

The Superior Anterior Angle articulates with the frontal—
and forms the anterior fontanelle.

Superior Posterior Angle articulates with the oceipital,—
and forms the posterior fontanelle.

The Inferior Posterior Angle articulates with the mastoid
temporal bone.

TEMPORAL BONES—SQUAMOUS PORTION.

The External Surface presents a surface forming the tem-
poral fossa,— the posterior limit of the femporal ridge, —
the Zygomutic Provess.

The external surface of this proeess 1s subentaneous ;—
it forms the external boundary of the temporal fossa.

The upper border gives attachment to the temporal faseia.

The lower border gives attachment to the masseter.

The apex articulates with the malar hone.

The base presents the exterior transverse root of the zy-
goma — the zygomatic tuberele for the attachment of the
external lateral ligaments;— the articular eminence,— the
elenoid fossa,— the posterior root, which is continnons with
the posterior limit of the temporal ridge.

The Internal Surface presents eminences and depressions
for the convolutions of the brain,—and grooves for the
middle meningeal artery.

The Upper Border articulates with the parietal bone — and
forms the squamons suture.

The Anterior Border articulates with the greater wing of
the sphenoid.

The Inferior Border is blended with the petrous hone.

MASTOID PORTION.

The External Surface is rough — and presents the mastoid
foramen.

The Internal Surface presents the terminal groove of the
lateral sinus.

The Posterior Border articulates with the oceipital.

Th= Anterior Border is blended with the squamons and
petrous bones.

The Base articulates with the parietal.

The Apex presents the mastoid process,—the digastrie
oroove —and the groove for the oceipital artery.
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PETROUS PORTIO?

ACE—VOMER.

PETROUS PORTION.

270 The Anterior Surface presents from within ountwards:

the fossa for the Gasserian ganglion,—the groove for the
small petrosal nerve,—the hiatus of Fallopius for the large
petrosal nerve,—the projection of the superior semi-cirenlar
canal,—and the thin roof of the tympanum.

The Posterior Surface presents from within outwards —
the internal anditory me: esti-
bule.

The Inferior Surface presents a rough surface for muscu-
lar attachments,—the orifice of carotid canal,—the jugular
fossa,—the jugular surface,—the stylo- mastoid foramen,—
the stvloid process,—the vaginal process,—the ]Zl{htErllill‘
olenoid fossa,—and the auditory process.

The Anterior Border presents a free portion which artien-
lates with the spinouns process of the sphenoid ;—in the re-
ceding angle we find the orifices of the Eustachian tube and
of the canal for the tensor musele of the mallet;—it is
partly blended with the squamons 1}1;1t1un

The Upper Border presents the superior petrosal sinus.
The Posterior Border presents a groove for the inferior
petrosal sinus,—the noteh for the jugnla r foramen.

The Base is blended with the squamous and mastoid bones ;
— it presents the external auditory meatus.

The Apex articulates with the sphenoid and the occipital ;—
it presents the internal orifice of the earotidian canal.

BONES OF THE FACE.

The Upper Jaw comprises thirteen bones, which are: on
the Middle Line, the Vomer:;—on the Sides, the Nasal,
Lachrymal, Inferior Turbinated, Palate, Superior Maxillar
and Malar Bones. .

The Lower Jaw contains only the Inferior Maxillary Bone.

VOMER.

Situation. The Vomer is situated at the back part of the
nasal septum,.

The Surfaces are alternately concave and convex.

The Upper Border presents a groove articnlating with the
rostrum of the sphenoid ;— it presents also laminge or wings
articulating with the vaginal proecess of the sphenoid.

The Lower Border articulates with the palate processes of
the superior maxillary bone.

The Posterior Border is free and concave;—it separates
the posterior nares,

The Anterior Border articulates with the ethmoid,—and
also with the septal eartilage of the nose.
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SUPERIOR MAXILLARY BONE—NASAL BONE. 93

SUPERIOR MAXILLARY BONE.

The Internal Surface presents the nasal process, the inter-
nal surface of which presents two ridges for artienlation,
with the middle and inferior turbinated bones, and between
them the middle meatus ;—the lachrymal groove and sac¢,—
the nasal eanal,—the inferior meatus,—the opening of the
antrum of Highmore,— an articular surface,— the maxillary
fissure for the process of the palate bone.

The Palute Process presents an Upper Swrface forming part
of the floor of the nasal cavity,—an Under Surface forming the
roof of the mouth and hard palate ;—an Outer Border blended
with the bone,—an Diner Border articulating with its fel-
low,—a Base traversed by the anterior palatin{- (incisive)
canal,—an Aper or Posterior Border articulating with the
palate bone.

The External Surface presents the nasal process (external
surface)—the anterior margin of the orbit,—the infra-or-
bital foramen,—the canine fossa,—the ineisive or myrti-
form fossa,—the ridge of the alveole of the canine tooth.
The Upper Surface forms the Hoor of the orbit.

It presents the infra-orbital ,t_rrnm'e.— a l_l.E]‘l'lU"q‘-nlﬂIl for the
insertion of the inferior obligue mus pro-
cess articulating with the malar bone.

The Posterior Surface presents the posterior margin of
the orbit or anterior houndary of spheno-maxillary fissure,
—the orifices of the posterior dental canals,—a concave
surface corresponding to the malar proeess and to the zygo-
matic fossa.

The Anterior Border articulates with the nasal bone.

It presents a notch giving attachment to the lateral earti-
lage of the nose —tlle anterior spinous process of superior
maxilla.

The Superior Border presents the apex of the nasal process
articulating with frontal bone,—the lachrymal groove,
where it articulates with the lachr ymal bone *—tm'thm back
it articulates with the ethmoid and palate bones.

The Inferior Border is called the alveolar process;— it pre-
sents the sockets for the teeth.

The Posterior Border is called the tuberosity of the superior
marilla ;— it forms the pterygo-maxillary fissure,— articu-
lates with the palate bone,— and forms the posterior pala-
tine canal

NASAL BONES.

Situation. The Nasal Bones form the upper part of bridge
of the nose,

The Outer Surface gives attachment to muscles,

The Inner Surface forms part of the nasal eavities,— and
presents a groove for a branch of the nasal nerve.
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LACHEYMAL BONES—INFERIOR TURBINATED BONES.

The Anterior Border articulates with its fellow ;— it pre-
sents a groove artienlating with the nasal spine of the fron-
tal and with the ethmoid.

The Posterior Border articulates with the nasal process :)t
the superior maxilla.

The Apex artieulates with the frontal bone.

The Base articulates with the lateral nasal cartilage —and
presents a noteh for the nasal nerve.

LACHRYMAL BONES.

Situation. The Lachrymal Bones are situated on the front
part of the inner wall of the orbit.

The External Surface presents a groove for the lachrymal
canal,— a ridge for the attachment of the tensor muscle of
the tarsal cartilages,— and a surface forming part of the
orbif.

The Internal Surface forms a part of the nasal cavity.

The Anterior Border articulates with the nasal process of
the superior maxilla.

The Posterior Border articulates with the ethmoid.

The Apex articulates with the internal angular process of
the frontal.

The Base presents the lachrymal process articulating with
the inferior turbinated bone,— the lower edge of the verti-
cal erest ;— it articulates with superior maxilla.

INFERIOR TURBINATED BONES.

v Situation. The Inferior Turbinated Bones are sitnated on

the outer wall of the nasal fossa, immediately below the ori-
fice of the antrum.

The Internal Surface is convex,—is ragged and per-
forated ;—it forms the inferior meatus.

The Upper Border articulates with the superior maxilla.—
Behind, it artieulates with the palate bone.

The Lower Border is free and rounded.

The Anterior Extremity is pointed.

The Posterior Extremity is also pointed.

PALATE BONES.

Situation. The Palate Bones are situated back of the
nasal fosswe, resting on the posterior border of the superior
maxilla.

They present an horizontal and a vertical plate.

HORIZONTAL PLATE.

The Upper Surface forms the back part of the floor of the
nasal cavities.




VERTICAL PLATE—MALAR BONES. H

The Under Surface forms the back part of the roof of the
mouth or hard palate.

The Anterior Border articulates with the palate process of
the superior maxilla.

The Internal Border articulates with its fellow and the
vomer,

The Posterior Border is free
soft palate.

The External Border is blended with the vertical plate.

1 zives attachment to the

VERTICAL PLATE.

The Internal Surface presents the superior meatus — the
middle turbinated erest,—the middle meatus,— the inferior
turbinated crest,— the inferior meatus.

The External Surface forms a part of the ptervgo-maxil-
lary fossa;—it articulates with the superior maxilla.

The Anterior Border forms part of the edge of the an-

© frum.

The Inferior Border iz blended with the horizoutal plate.
The Posterior Border presents a groove articulating with
the pterygoid process of the sphenoid ;— the ptervgoid pro-
cess or tuberosity of the palate artieulating with the noteh
of the apex of the pterygoid process of the sphenoid.

The Upper Border presents — the Ovbifal Process, present-
ing three articular surfaces: the anterior or maxillary, the
internal or ethmoidal, the posterior or sphenoidal and two
facets for connection, an upper or orbital and an external or
zygomatie.

It presents also the Spheno-palatine Noteh and the Sphe-
notdal Process.

The upper surface of the sphenoidal process articulates
with the sphenoidal turbinated bone ;— the inner surface of
the nasal forms part of the wall of the nasal eavity ;— the
outer surface forms part of the spheno-maxillavy fossa and
articulates with the pterygoid process of sphenoid ;—the an-

terior border forms part of spheno-palatine foramen — and

the posterior horder articulates with the pterygoid proecess,

MALAR BONES.

Situation. The Malar Bones form the prominence of the
cheeks.

The External Surface presents the malar foramina.

The Internal Surface forms the outer wall of the temporal
fossa.

The Anterior Surface forms part of the orbit.

The Superior Border forms part of the margin of the
orbit.

The Anterior Border articulates with the malar process of
the superior maxilla.
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PORTION OR BODY.

The Inferior Border forms part of the zygomatic areh.
The Posterior Border is smooth above —and limits the
temporal fossa;—it articulates below with the zygomatie
process.

The Internal Border articulates with the frontal above and
the sphenoid below.

INFERIOR MAXILLARY BONE.

Situation. The Inferior Maxillary forms the lower jaw.

HORIZONTAL PORTION OR BODY.

The External Surface presents on the middle line the
symphysis —and the mental process.

It presents on the sides the incizive fossa,—the mental
foramen (below the root of the second bicuspid),— the ex-
ternal oblique line,—a subeutaneous surface,— the groove
for the facial artery.

The Internal Surface presents on the middle line the sym-
physis and the genial tubereles,— two upper and two lower.

It presents on either side—the fossa for the sublingnal
gland,—the digastrie fossa,—the internal oblique line or
mylohyoid ridge,—the submaxillary fossa.

The Superior Border presents the alveoles or sockets tor
the teeth. g

The Inferior Border or Base is smooth,—it is subcuta-
neons.

PERPENDICULAR PORTIONS OR RAMI.

The External Surface gives attachment to the masseter
musele.

The Internal Surface presents the posterior orifice of the
interior dental canal,—the spinous process for internal lat-
eral ligament, —mylohyoid groove,— rough surface for in-
ternal pterygoid.

The Anterior Border is partly blended with the horizontal
portion,

The Upper Border presents the coronoid process for the
temporal musele,—the sigmoid noteh,— the condyloid pro-
cess,— presenting on the neck a tuberele for the external
ligament,— the pterygoid fossa.

The Posterior Border is smooth,—it joins the inferior
border and forms the angle of the jaw.

The Inferior Border is continuous with the hase.




RESUME OF THE SITUATION OF THE BONES OF THE HEAD. 97

RESUME OF THE SITUATION OF THE BONES OF THE

HEAD AND OF THEIR VARIOUS PARTS.
BONES OF THE SKULL.

2582 On the Middle Line, from before backwards.

283
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The frontal,—the ].}].E'lt{:' of the ethmoid,—the body of the
-;pheum{l—t]w basilar process of the oceipital hone,—
also the vertical portion of the oeccipital.

On the Sides:

The lateral portion of the frontal or frontal eminences.—
the horizontal portion,— the vertical portion,—the lesser
wing of the sphenoid,—the lateral mass of the ethmoid,
the greater wing,— the petrous bone,— the parietal,— the
sgquamons portion,— the mastoid,— the lateral part of the
horizontal and the vertical portion of the occipital. :

BONES OF THE FACE.

The Upper Jaw is composed of thirteen bhones.

They form four rows,
The First Row is formed by the Vomer alone on the
middle line,
The Second Row comprises from bhefore backwards, the
the nasal, lachrymal, the inferior turbinated and the palate.
The Third Row is formed by one bone alone, the superior
maxilla.
The Fourth Row is also formed by one alone, the malar,
N. B.—All the bones are situated to the inside of the
superior maxilla except the malar.
The Superior Maxilla i1s the bone of the face, like the
sphenoid is the bone of the skull.

[t articulates with all the bones of the face and with a
number of bones of the skull.
The Ethmoid protrudes into the nasal cavities.
The Inferior Turbinated Bones rest on the inner surface
of the superior maxilla.
The Palate Bones rest on the posterior surface of the
superior maxilla.
The Lower Jaw is formed by one bone only, the Lower
Maxilla.

SUTURES OF THE SKULL.

The Sutures of the Upper Region or Vertex are:

On the middle line,— the interfrontal.—the anterior fonta-
nelle,—interparietal or sagittal, — the posterior fontanelle.
On the sides,—the fronto-parietal or coronal,— pavieto-
oceipital or lambdoid.
The Sutures of the Lateral Surfaces are the fronto-

i
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CRANIO-FACIAL SUTURES—EXTERIOR OF SKULL.

malar,— malo-sphenoidal,— spheno-frontal,— spheno-parie-
tall_.— spheno - squamons,— parieto - mastoid,— masto-oecip-
ital. :
The Sutures of the Base or Basilar Sutures are, on the
niiddle line, the oceipito-sphenoidal.

On the sides, the s
petro-squamons,— oceipito-petrosal,—occipito-mastoid.

CRANIO-FACIAL SUTURES.

Have received no special names exeept the

Transverse Suture, which is formed by the junction of the
frontal with the facial bones ;— it extends from the exter-
nal angle or orbital process on one side to the opposite side;
— it connects the frontal with the nasal, lachrymal, supe-
rior maxilla, ethmoid, sphenoid and malar bones ;— it con-
nects the sphenoid with the malar bones ;— it connects the
malar bone to the zyromatie process of tt‘-‘lil]][]l al bone.

FACIAL SUTURES.
Have no speecial names.

EXTERIOR OF SKULL.
Upper Region or Vertex. It is bounded,—in fronf by the
nasal eminence and superciliary ridges ;— laferally by the
temporal ridges;— behind by the external oceipital pro-
tuberance.

It presents on the middile line — the nasal eminence,— the
imterparietal suture or sagittal suture.

It presents on the sides —the superciliary ridges,—frontal
eminences,—fronto-parietal or coronal sutures—the parietal
eminences — and the parieto-oecipital or lambdoid sutures.
Lateral Region of Skull. It is bounded — abore by the
eurved line of the temporal bone;—in fronf by a line ex-
tending from the external angular process of the frontal to
the angle of the jaw;—behind by a line from the extremity
of the superior curved line to the angle of the jaw.
1st. Mastoid Region : It is bounded — in fronf by the ante-
rior root of the zygoma,— abore by a line drawn from the
posterior root of the zygoma to the end of the masto-pari-
etal sutnre ;— and below by the masto-oceipital suture.

It ,rjm&mh —A part of the squamous bone,— the mastoid
process,— the mastoid foramen,— the articular eminence,
the glenoid fossa,—the glenoid fissure,— and the external
auditory meatus.
2d. Temporal Fossa: It is bounded —in frout, abore and
behind by the temporal ridge,— exfernally by the zygomatie
amh,— inter nally by the ptewgmd ridge.

It is formed by the frontal, malar, pmletal temporal and
sphenoid hones.
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Its sutures ave the transverse facial, coronal, spheno-
parietal, squamo-parietal, squamo-sphenoidal.

200 3d. Zygomatic Fossa: It is bounded —in front by the
tuberosity of the superior maxilla,— beliind by posterior
border of the pterygoid process,— alore by the ptervgoid
ridge,—below by the alveolar border of the superior maxilla,
— internally by the external plate of the pterygoid process,
— externally by the zygomatic arch and ramus of the jaw.

It presents the ':»[]11'311{}-11111‘1111:{1‘1' fissure,— and the ptery-
co-maxillary fissure.

291" 4th. Maxillary Fossa (or Pterygo-Maxillary Fossa): It
18 bounded —in front by the superior maxilla,— belind by
the pterygoid process,— abore by the body of the sphenoid,
— .i;refﬂ'.i.ir.-Hf; by the vertical plate of the palate bone.

It presents three fissures, the sphenoidal, spheno-maxillary
and pterveo- hlﬂ\lnﬂﬂ .—ffr' ovifices: one internal, the
aphenn-pdldtmf- three posterior, the round, the vidian, and
the ]Jtu'yg(}-palﬁtme, one inferior, the posterior palatine
canal or maxillo-palatine.

It communicates with fowr cavities, the orbital, nasal,
cranial and zygomatic.

INFERIOR REGION OR EXTERIOR OF THE BASE
OF SKULL.

292 It is bounded — in front by the ineisor teeth of the upper
jaw ;— laterally by the alveolar arch, lower border of malar,
a line from the zygoma to the mastoid process and extremity
of the superior curved line ;— beliind by the superior eurved
line of the occipital bone.

It presents several regions.

293 1st. Palato-Pterygoid Regmn It presents on the middle
line,— the anterior palatine canal, for vessels and nerves of
the same name,— the articulation of the palate processes of
the superior maxilla,—the articulation of the horizontal
plates of the palate bones, border of the
vomer.

It presents on fhe sides,—the alveolar proecess,— the in-
ferior surface of the palate processes of the superior max-
illa,—the inferior surface of the horizontal plate of the
palate bone,— the posterior nares,—the hamular process
for the reflection of the tensor muscle of the palate,—and
inner lamina of pterygoid process,— the pterygoid fossa,
for insertion of the internal ptervgoid mmusecle,— the outer
lamina of the ptervgoid process for insertion of external
pteryeoid musele,— the scaphoid fossa for insertion of the
tensor musele of the palate,— the pterygoid or vidian canal.

204 2d. The Occipital Region presents on the middle line — the
spheno-oceipital suture,—the basilar process,— the oceipital
foramen for oblong medulla and vertebral arteries,— the
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ANTERIOR REGION OF SKULL: FACE—ORBITS.

external oceipital erest for the nuchal ligament,— the
external oceipital protuberance.

It presents on the sides — the anterior eondyloid fossa and
foramen for the hypoglossal nerve,— the occipital condyle
articulating with the atlas,— the posterior condyloid fossa
and foramen for a small vein,— the under surface of ocecip-
ital for muscular attachment,— the inferior curved line for
same,— and the superior curved line for same.

3d. The Sphenoidal Region presents — the under surface
of the greater wing forming —the roof of the zygomatic
fossa — the oval foramen for inferior maxillary nerve;—
the spinous foramen for middle meningeal artery, — the
spinous process of sphenoid.

4th. The Petrous Region presents —the petro-sphenoidal
articulation —and middle lacerated foramen (formed by
the articulation of apex of petrous bone with the body of
sphenoid and— by articulation of anterior border of petrous
bone with posterior border of greater wings),—the canal
for the Eustachian tube,—a rough surface for muscular at-
tachment,— the inferior orifice of carotid canal,—the vagi-
nal process,— the posterior glenoid eavity,— the aurieular
process,— the external auditory meatus,— the petro-oceipi-
tal foramen or posterior lacerated foramen (with jugular
foramen for jugular vein, glosso-pharyngeal, pneumo-gas-
tric and spinal aceessory nerves),—the styloid process for
attachment of stylian museles and ]1g¢unenh~— and the
stylo-mastoid foramen for facial nerve.

oth. The Squamous Region presents — the spheno-squam-
ous suture,—the anterior root of zygoma with articular em-
inence,— the glenoid fossa which articulates with the con-
dyle Ut the inferior maxilla,— the glenoid fissure whieh
lodges the laxator muscle of tympanum, cord of the tym-
panum, and slender process of the malleus.

Gth. The Mastoid Region presents—the oceipito-mastoid
suture,— the mastoid foramen for a vein to lateral sinus,—
a groove for the oecipital artery,— the digastric groove for
digastriec muscle,—the mastoid process for sterno-mastoid
musele.

ANTERIOR REGION OF SKULL: FACE—ORBITS.

298 The Orbits are formed by seven bones: frontal, ethmoid,

sphenoid, superior maxillary, lachrymal, palate, malar.
The Roof is formed by the frontal and lesser wing of sphe-
noid.— It presents— a depression for the pulley of the su-
perior oblique musele — and one for lachrymal gland.

The Floor is formed by the superior maxillary, malar and
palate bones.—It presents a depression for insertion of in-
ferior oblique muscle — and the infra-orbital groove,

The Inner Wall is formed by the lachrymal, ethmoid,
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sphenoid and palate bones.— It presents the lachrymal
groove and the lachrymal erest.

The Outer Wall is formed by the malar and sphenoid
bones.— It presents the orifices of the two malar canals.
The Superior Internal Angle presents —the fronto-lach-
rymal suture,—the fronto-ethmoidal suture,—the eth-
moidal foramina.

The Superior External Angle presents — the fronto-malar
— and fronto-sphenoidal sutures,—and the sphenoidal fis-
sure or anterior lacerated foramen.

The Inferior Internal Angle presents — the sutures of the
lachrymal and superior maxillary bones —and of the eth-
moid and palate bones.

The Inferior External Angle presents the spheno-maxil-
lary fissure,

The Circumference or Base of Orbit is bounded — infer-
nitlly, by the nasal process of the superior maxillary bone
and the internal angular process of the frontal with the
lachrymal ecanal ;— above, by the supra-orbital arch with
foramen ;— exter nm’!’u, hy t]lB external angular processes of
frontal and malar bones;— and below, h_v the malar bone
and superior maxilla.

The Apex presents the optic foramen, formed by the small
wing of the sphenoid.

2d. Nasal Fossz. Boundaries: The Nasal Fossa are
formed by fourteen hones :—three of the cranium, frontal,
ethmoid and sphenoid,—and all the bones of the face, ex-
cept the malar and inferior maxillary.

The Roof is formed by the nasal bones, nasal spine of
frontal, cribriform plate of ethmoid .mﬂ sphenoidal turbi-
nated bones.

The Floor is formed by the palate process of the superior
maxillary,— and the horizontal plates of the palate bones.

It presents — the orifice of anterior palatine canal.

The Inner Wall ix formed by the ethmoid, vomer and sep-
tal cartilage.

The Outer Wall is formed by the nasal process, lachrymal
bone, ethmoid, superior maxilla and vertical plate of palate
hone.

It presents — the surface for the filaments of the olfact-
ory nerve,—the superior turbinated bone,—the superior
meatus with ethmoid and sphenoid openings,— the middle
meatus with openings of the antrum,— the inferior turbi-
nated bone, the inferior meatus and orifice of nasal canal.
The Posterior Nares are bounded — abore by the sphenoid,
— internally by the vomer,—erternally by vertieal plate of
palate bone,— below by the horizontal plate.

The Anterior Nares are bounded by the superior maxillary
and nasal bones.
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INTERIOR OF SKULL AS A WHOLE.

INTERIOR OF SKULL AS A WHOLE.

Divisions : Upper Region or Roof, and Lower Region or
Base.

Boundaries : CUircular line passing one inch above nasal
eminence of frontal — and behind one inch above external
occipital protuberance.

The Upper Region or Roof presents, on the middle line—
the frontal erest,—the inter-frontal and sagittal sutures,—
the groove for the superior longitudinal sinus,—the Pae-
chionian depressions.

On the sides:—the parietal fossa,—the arterial grooves,
— the depressions for convolutions,— the coronal or fronto-
parietal suture,—the lambdoid or parieto-oceipital suture.
The Base presents the anterior, middle, and posterior cere-
bellar fosswe.

Anterior or Frontal Cerebral Fossa:

It is formed by the cribriform plate of the ethmoid, the
frontal, and small wings of sphenoid.

It presents on the wmiddle line—the frontal crest,—the
blind foramen, the surface of the grey root of the optie
nerve.

It presents on the sides—the olfactory grooves with the
foramina of the eribriform plate, eminences and depressions
for convolutions.

Middle or Sphenoidal Cerebral Fossa:

It is formed by the body of the thenmdal oreater wings,
— squamons portion of temporal bone, anterior sur-
face of petrous portion.

It presents on the middle line the olivary process
the pituitary fossa.

It presents on the sides —the optic foramina — the anterior
and posterior clinoid proeesses giving attachment to the
tentorium,—the groove for cavernous sinus,— the sphe-
noidal fissure giving passage to the ophthalmie vein, the
third, the tumt]L the first branch of the fifth, and the sixth
nerves ,-—t]w round foramen for superior maxlllaw nerve,
— the spinous foramen for middle meningeal artery,— the
oval foramen for inferior maxillary ner W;,,—ﬂ]e middle lac-
erated foramen for arterioles and the petrosal nerves ;— the
internal orifice of the earotidian canal,—the depression for
the (Casserian ganglion,—the groove for small petrosal
nerve,—the projection of superior semi-circular canal,—the
roof of tympanum,—the groove for superior petrosal sinus,
—the eminences and depressions for conv olutions— and
grooves for arteries.

The Posterior or Occipital or Cerebellar Fossa:

It is formed by the oceipital bone,— posterior surface of
petrous bone —and a small portion of the parietal.

It presents on the middle line—the basilar groove for the

e,
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oblong medulla,—the oceipital foramen with the anterior
condyloid foramen,—the occipital crest for cerebellar falx,

—the internal oceipital protuberance for cerebral falx,—
the depression for the press of Herophilus.

On the sides —the internal anditory meatus for the facial
and the anditory nerves,— the depressions for the convolu-
tions, the posterior lacerated foramen or jugular foramen
or occipito-petrosal suture,—the termination of lateral si-
nuses,—the masto-oce 1p|tﬂl surface,—the cerebellar fossa,—
the beginning of lateral sinuses.

FORAMENS OF THE BASE OF THE INTERIOR OF THE
SKULL AND ORGANS SITUATED THEREIN,

305 Anterior or Frontal Cerebral Fossa.

On the Middle Line—Blind foramen, so-called, for
venule anastomosing with the superior longitudinal sinus.

On the Sides— Cribriform plate of the ethmoid, giving
passage to the filaments of the olfactory nerves.
Middle of the Sphenoidal Cerebral Fossa.

On the Middle Line— Pituitary fossa.

On the Sides— Optie foramen for optic nerve and ophthal-
mi¢ artery.

“:-rp]mnmddl Fissure (or Anterior Lacerated foramen), giv-
ing lji-l-u-.é-‘lﬂ'e to the ophthalmie vein, the third, the fourth, “the
first branch of the fifth and the sixth eranial nerves,

(lavernous sinus,— giving passage to the internal carotid
artery and the nerves just mentioned.

Round foramen, for the fifth Superior Maxillary nerve.

Spinous foramen, for the Middle Meningeal artery.

Oval foramen, for the Inferior Maxillary nerve.

Middle Lacerated Foramen (spheno-petrosal suture), giv-
ing passage to arterioles and to petrosal nerves.

Tnternal Orifice of Carotidean Canal for Internal Carotid
Artery.

Groove for Superior Petrosal Sinus.

Posterior or Occipital or Cerebellar Fossa.

On the Middle Line— Oecipital foramen, giving passage to
the oblong mednlla— the spinal aceessory y—the vertebral
arteries.

On the Sides — Anterior Condyloid foramen for the hypo-
olossal nerve.,

Internal Auditory Canal for the auditory, the facial and
the nerve of Wrisberg.

Groove for Inferior Petrosal Sinus.

Posterior or Lacerated Foramen or Jugular Foramen (1. ¢.,
Oecipito-petrosal suture). .

]ugnl.lr vein — the glosso-pharyngeal — pnenmo-gastrie
— spinal accessory

Mastoid Foramén for mastoid vein.

Lateral Sinuses, with Press of Herophilus,

-
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POINTS CONCERNING THE RIBs;, STERNUM AND CLAVICLE.

RESUME OF THE POINTS OF SPECIAL INTEREST

3006

307

CONCERNING THE RIBS.

Number: There are Twelve Ribs on each side.

Division: There are seven true or vertebro-costal ribs, three
false or vertebro-chondral ribs, and two floating ribs.
Direction : The ribs are twisted.

The Head presents two facets for artienlation with the ver-
tebre.

The Neck presents on its upper border a erest for the costo-
fransverse ligament.

The Tuberosity presents a facet for articulation with the
transverse process of a vertebra.

The Angle of the Rib iz a marked ridge.

The Inferior Border of the body is grooved for the inter-
costal vessels and nerves,

The Anterior Extremity articulates with the costal car-
tilage ;—this extremity is lower than the posterior extrem-
ity, corresponding horizontally behind to the head of the
second rib above it.

First Rib: The head presents a single facet,—it presents
the scalene tubercle,—a groove for the bulwlawan artery—
and also one for the vein ;—there is no angle or twist.
Second Rib: [t presents a roughness for the posterior sca-
lene and the great serrate museles.

Tenth Rib: It presents a single facet on the head.
Eleventh Rib: It presents a single facet on the head ;—it
has no tuberosity ;—the anterior extremity is pointed.
Twelfth Rib: It presents a single facet on the head ;—it
has no neck,—no tuberosity,— no groove ;—1t has a pointed
extremity.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE STERNUM.

308 Divisions.. The Sternum is divided into the handle or first

piece, the blade or second pieee ;—the artieulation of the two
pieces persists sometimes late in life.—The ensiform cartilage

is the point or third piece. ‘
It presents articular facets for the costal cartilages and for

the elavicle.
The Posterior Surface is in relation with the innominate ves

sels, pericardium and heart.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE CLAVICLE.

309 1st, a facet to articulate with the sternum;—2d, a tubercle

for the attachment of the sterno-mastoid musecle and inter-
clavicular ligament ;—3d, a roughness for the costo-elavien-
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lar ligament ;—<4th, a roughness of the subelavian musele ;
— 5th, convexity in front for attachment of great ;wmtnml
muiele—aud also a concavity for the origin of the deltoid ;
6th, eoneavity behind for attachment of sterno-mastoid ;—
7th, also eonvexity for the attachment of the tlape?uh —
Sth a facet for articulation with the aumnmn_—‘]tlh
mughness of the costo-clavieular ligaments.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE SCAPULA.

310 The Scapula presents: 1st, the subscapular fossa;— 2d, the
supra-spinal fossa;—3d, the spine of the '«Li—l[}lllﬂ-—-al]d
acromion ;— 4th, the infra-spinous fossa ;— 5th, the cora-
coid process— for coraco-brachial, small pectoral and short
head of the biceps ;— 6th, the origin of the long head of the
biceps ;—T7th, the P_;leumd cavity ;— Sth, a mnghneqa for the
origin of lm]g head of the triceps ;— 9th, an axillary border ;
—1[]'1:11 a spinal border ;—11th, a superior or coracoid bor-
der.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE HUMERUS,

311 They are :—1st, the head, which articulates with the glenoid
cavity :—2d, the anatomical neck for the insertion of the
=apf-nlm llqament :—3d, the lesser tuberosity for the inser-
tion of the %anmpulm —--lth the greater tuheumt\ with
three facets for the 1]1"-1:"1".'1{‘!1[ of tlle supra-spinous, infra-
spinous, and small round ;—>5th, the bicipital groove for
the long head of biceps, the anterior ridge for great pectoral ;
—Gth, the surgieal neck ;— Tth, the mughm*m for the del-
toid ;— Bth, the musec ulnnpual groove for the profunda
ar ten and the muse ulo-spiral nerve ;—9th, an outer horder ;
—10’[,]1_ an inner border;—11th, the oleecranon fossa —
12th, the coronoid fossa:— 13th, the internal condyle ;—
14th, the trochlea for the ulna;—15th, the groove for the
edge of the head of the radius;— 16th, the small head of
the humerus for the head of the radius ;—17th, the external
condyle.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE ULNA.

312 They are:—1st, the oleeranon process ;—2d, the coronoid
process ;—3d, the greater sigmoid noteh or eavity articulat-
ing with the humerus ;—4th, the lesser sigmoid noteh artie-
111.-1tmg with the radius;—>5th, the xnug'hueu- for the an-
terior brachial musecle :—6th, the outer border for the
insertion of the interosseous ligament;— 7th, the neck of
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the mlna;—8th, the head of the ulna articulating helow
with the triangular fibro-cartilage, cuneiform bone and on
the side with the radius;—9th the styloid process for inter-
nal lateral ligament ;— 10th, the groove for the insertion of
the triangular ligament.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE RADIUS.

313 They are:—1st, the head articulating above with the small
head of the humerus — and laterally with the lesser sigmoid
notch of the ulna;—2d, the neck of the radius:—3d, the
bicipital tuberele for the tendon of the biceps;—4th, the
oblique line ;—>5th, the roughness for the round pm]mtm
—Gth, the inner border for the interosseous ligament ;—Tt.]:t,
the supinator tuberele ;—8th, the lower extremity artieulat-
ing with the semilunar and seaphoid bones ;— 9th, the artic-
ular facet for the head of the ulna;— 10th, the styloid pro-
cess for the external lateral ligament;—11th, the grooves
for the tendons.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE CARPUS.

314 The Carpus is composed of two rows of bones.

The First Row comprises— the scaphoid, resembling a boat
and artienlating with the radins ;— the semilunar, resembling
a erescent and articulating also with the radius;—the
cuneiform or pyramidal, resembling a wedge and mtwulatmg
with the fibro-¢ dlfll:’lg(} and nlna ;—the pisiform, leaemblmg
a pea, articulating with the cuneiform and gnma‘ attach-
ment to the ulnar earpal flexor.

The Second Row comprises—the frapezivm, articulating
with the metacarpal bone of the thumb;—the frapezoid,
smaller than the trapezinm;—the os wmagnuwm, projecting
upwards between the scaphoid and the semilunar;—the
unciform bone, having a hook-like process for the ﬂttﬂf_*]l-
ment of the annular ligament.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE METACARPUS.

315 They are:—1st, facets for articulation with the carpal
bones ;—2d, lateral facets for articulation with one another ;
—3d, an anterior border for tendinous insertions;—4th, a
head articulating with the first phalanx ;— 5th, lateral tuber-
¢les for the insertion of the lateral ligaments.

The first metacarpal hone or metacarpal bone of the thumb
has no lateral facets and does not articulate with the others.
The lust metacarpal bowe presents no inner lateral facet.
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RESUME OF POINTS OF SPECIAL INTEREST
CONCERNING THE FIRST PHALANGES.

316 They are:—1st, a cavity articulating with the head of the
metacarpal bones ;—2d, a rongh surfaee for the insertion of
the sheath of the flexor tendons; , the lower extremity
presents the shape of a small pulley or trochlea, i. ¢., two
small eminences or heads separvated by a groove ;— it articn-
lates with the second phalanx.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE SECOND PHALANGES.

The Upper Extremity presents two small eavities sepa-
rated by a ridge and artieulates with the first phalanx;—
rough borders for the insertion of the tendons of the super-
ficial flexor.

The Lower Ertremity presents a pulley.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE THIRD PHALANGES.

The Upper Ertremity presents two small eavities separated
by a ridge.

The Lower Ertremiiy has the shape of a horseshoe — and
is rough for the insertion of the deep flexor.

The Thumb has no second phalanx,

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE INNOMINATE BONE.

317 Divisions. It comprises three portions, the Ilinm, Pubis
and Ischinm.
The Outer Surface presents the superior curved line;—a
rongh surface for the great gluteal ;— the middle enrved
lmv- a rough surface for the middle gluteal ;:— the infe-
rior ecurved line ;— a rough surface for the small gluteal ;—
a groove for the reflected tendon of straight femoral
musele ;— the acetabulum for the reception of the head of
the femur ;— the back cavity of the acetabulum not lined
with cartilage and lodging the round ligament ;— the acetab-
ular or eotyloid noteh;— the obturator foramen :— the
obturator canal ;— a groove for the tendon of the internal
obturator ;— the tuberosity of the ischinm.
The Inner Surface presents —a vough surface for liga-
ments,— the aurieular facet articulating with the sacrum ;—
the internal iliac fossa,— the brim of the pelvis,—a square
surface corresponding to the acetabulum ;—the obturator
canal and the obturator foramean.
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POINTS CONCERNING THE PELVIS IN GENERAL.

The Upper Border or Iliac Crest gives attachment to the
oblique and transverse muscles.
The Anterior Border presents the anterior superior spinouns
l'llﬂi_‘EEﬁ for the Hdl‘tﬂt‘lllb ‘and Puupart’ﬁ ligament ; -t_}; a
e
::t.l*aight femoral muf-.-?ll:*, a notch —the p&Ltmeal emi-
nence ;— the horizontal branch of the pubis ;— the ilio-
pectineal line ;—the spine of the pubis;— the crest of the
pubis ;— the angle of the pubis.
The Internal Border presents the descending branch of the
ischinm for the orvigin of the cavernous bodies and the great
adduector.
The Posterior Border
ischinm,— the lesser saero-sciatic Ilﬂt{_.il — the ﬁpme of the
isechinm, — the greater sacro-sciatic notch ;— the posterior
inferior spinous process; :—the posterior superior bplllm’l‘u
process.

RESUME OF THE POINTS OF SPECIAL INTEREST

CONCERNING THE PELVIS IN GENERAL.

318 The Upper Strait or Inlet is limited — behind by the

sacrum,— laterally by the pelvie brim of the innominate
bone — and in front by the pubis.
The Diameters are the antero-posterior, from sacro-vertebral
angle to pubic symphysis,— the transverse or bi-iliac ;— the
ub?rr;:m extending from pmtmeal eminence to opposite sacro-
iliae symphysis.
The Upper Plane is the surface included by those limits.
The Axis of the Upper Strait is the line passing perpen-
dicularly through the centre of the upper strait;—it is
directed backwards and downwards ;— the upper Ghtl&lﬂlt‘r
of the line corresponds to the umhili( us,— the lower ex-
tremity to the lower part of the coneavity of the sacrum.
The Lower Strait or Outlet is limited— behind by the
sacrnm and coceyx ;— laterally by the great sacro-seiatic liga-
ment ;— anferiorly l}}* the arch of the pubis and the ischium.
The Diameters arve anfero-posterior or cocey-pubie, frans-
verse or bi-ischiatie.
The Lower Plane is the surface included by those limits.
The Axis of the Lower Strait is the line passing per-
pendieularly through the centre of the lower plane;—it is
due(*teﬂ backwards and upwards;—it corresponds to the
axis of the vagina ;— its upper extremity corresponds to the
upper part of the sacrum.

RESUME OF THE DIFFERENCES BETWEEN THE MALE

AND FEMALE PELVIS.

319 In the Male pelvis the vertical diameters are the longest

and the horizontal are the shortest.
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‘In the Female Pelris the antero-posterior and the trans-
verse diameters are the longest and the vertical the shortest,

I Short, the Female pelvis is wider but lower ;—whereas
the male pelvis is narrower but higher.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE FEMUR.

320 They are :— 1st, the head, articulating with the acetabulum
and presenting a depression for the round ligament ;— 2d,
the neck, whieh is infracapsular in front but extracapsular
behind ;— 3d, the small trochanter ;— 4th, the anterior in-
tertrochantic line or spiral line ;— 5th, the great trochanter
for the pelvie museles ;— 6th, the digital depression for the
internal obturator ;— 7Tth, the inner npper branch of rough
line to great trochanter;—8th, the outer upper branch of
rough line to great trochanter ;— 9th, the rough line of the
femur for the adductor museles:— 10th, the inner lower
branch of the rongh line with the tuberele torthe great addue-
tor ;—11th, the outer lower branch of the rough line ;—12th,
the condyles,—united in front—and separated behind by the
intercondyloid noteh for the spine of tibia and the insertion
of the erucial ligaments ;— 13th, the outer tuberosity;—
14th, the groove for the popliteus, and,— 15th, the inner
tuberosity with the tubercle for the tendon of the great
adduetor.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE PATELLA.

321 The Posterior Surface, the upper two-thirds of which are
lined with artieular cartilage; the lower third is not, and is
out of the joint.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE TIBIA.

322 They are :—1st, the head presents the glenoid eavities ;— 2d,
the spine of the tibia for the insertion of the eross liga-
ments ;—3d, the internal tubervosity ;—4th, the groove tor
the semi-membranous ;—>5th, the external tuberosity — Gth,
a facet articulating with the fibula;— 7th, the tubercle of
the tibia:— Sth, the anterior border or shin;— 9th, the ex-
ternal border or interosseous ridge ;— 10th, the space for
popliteal musecle ;— 11th, the oblique line ;— 12th, the in-
ternal malleolus ;— 13th, the posterior grooves for the ten-
dons ;— 14th, the facet for articulation with the fibula;—
15th, the facet for articulation with the astragalus.
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POINTS CONCERNING THE FIBULA AND TARSUS—LIGAMENTS.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE FIBULA.

They are ‘loid process and
a facet ﬂltlulla‘ltlug 1Mth the tlhla — ?'[1 the neck ;— 3d, the
internal border or interosseous ndge --th]1, the external
malleolus,—a rough surface for the interosseous ligament ;
— an articular facet for the astragalus —and depressions
for the lateral ligament.

RESUME OF POINTS OF SPECIAL INTEREST
CONCERNING THE TARSUS.

The First Row comprises the Astragalus and the Cal-
caneum.

The Astragalus presents — a head artienlating with sea-
phoid,—a neck,— facets for artieulation with the tibia and
malleoli and with the two upper facets of calcanenm;—a
eroove between these two facets for the interosseous liga-
ment,—depression on the posterior surface for the external
lateral ligament,— a groove for the long flexor of the great
toe.

The Caleaneum presents —articular facets for the astraga-
lns — a groove between the two ;— the lesser process of the
caleaneum,—the greater process ‘of the calcanenm,— the in-
ner tuberosity,—the outer tuberosity,— the tubercle (on
external sarface) for the external lateral ligament,—grooves
for the peroneal muscles separated by a ridge.

The Second Row comprises the se aphoid, the three
cuneiforms and the euboid.

The Scaphoid presents— an anterior surface articulating
with the astragalus;—articular surfaces for the three
cuneiforms ;— the tuberele of the seaphoid for the insertion
of the tarsal ligament.

Cuneiforms. The internal euneiform is the largest, the
middle 15 the smallest, and the exfernal the middle-sized one.

They present artienlar facets for articulation with the sca-
phoid, with one another and with the metatarsal bones.

The Cuboid presents articular facets for the caleaneum
and the last two metatarsals ;—a groove for the tendon of
the long peroneal musele.

Metatarsal Bones and Phalanges: Same as in the
fingers.

LIGAMENTS.

Structure. The Simple Fibrous arve formed of white tissue
alone. '

The Filro-Elastic have more or less elastie fibres.

The Elustic are formed of elastic fibres alone (yellow elastic
ligaments between the laminse of the vertebr).




SEROUS ME2 NES—CLASSIFICATION OF JOINTS. 111

The Fibro-Cartilaginons have more or less cartilaginous tis-
sue in them (intervertebral dises).

The Cartilaginons have no fibres in them (synarthrodial
joints).

SYNOVIAL AND SEROUS MEMBRANES IN GENERAL.

327

328

Structure. They are composed :
1st, of a Basement Membrane formed of connective tissue.
‘?d, of an Epithelinm composed of tesselated cells.

Synovial membranes present adipose masses and vascular
processes.

The Adipose Masses, at one time erroneously termed the
Haversian glands,— consist simply of fat cells contained in
a fold or projection of the synovial membrane.

The Vascular Processes pww’.—‘-nt an analogons strueture,
but their bulk is formed of a great number of capillaries
which give them their red coloration and cause them to re-
semble in structure the choroid plexuses of the cavities of
the brain.

In these Synovial Membranes the endothelium and base-
ment membrane stop where the cartilage begins,

In Other Serous Membranes the Visceral Portion, or the
portion which invests the organs, consists only of the endo-
thelimm.

Synovial flnid eontains lymph corpusecles.

CLASSIFICATION OF JOINTS.

1. Synarthrodial. Sufures (seams) Denfated: Tooth-like
processes, as in interparietal sutures. Serrafed: edges like
teeth of a saw, as in interfrontal sutures. Limbous: bev-
eled margins and dentated processes, as in the fronto-
parietal suture.

Squamons have beveled margins overlapping each other,
as in squamo-parietal.

Harmonic: opposition of contignous rough surfaces. as in
the intermaxillary suture.

Sehindylesis: a border fitting in a groove, as vomer and
sphenoid.

Gomphosis: teeth in their sockets.
2. Diathrodial. Enarthrodial or Ball and Secket: shoulder
and hip.

Coneyloid: temporo-maxillary, atlo-oceipital.

Mutual Adaptation: trapezo-phalangeal, sterno-clavieular.

Ginglymoid or Hinge-like: elbow, knee.

Pivotal or Rotary: odontoid, radio-ulnar.

Arthrodial: facets in contaet; articular processes of the
vertebre.
3. Amphiarthrodial: with parfial synovial membrane (sym-
physis) without synovial membrane (hodies of vertebrae).
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PECULIARITIES OR CHARACTERISTICS OF EACH KIND
OF JOINT.

329 Synarthrodial Joints or Immovable Joints.

Are found only in the head.
Avrticular Surfaces: Vary according to location.
Ligaments: A cartilaginous substance between the bones,
Synovial Membrane: None.
Movenents: None.
Diarthrodial or Movable Joints.

N. B.—The Articular Surfaces are all lined with cartilage.
Enarthrodial or Ball and Socket Joints.

(Seapulo-humeral, coxo-femoral.)
Avrtieular Surfaces: On one of the bones, a socket with a
fibro-cartilaginous rim; a head on the other bone.
Ligaments: A eapsular licament.

It always presents a band of rveinforcement often called by
a special name (coraco-humeral, ileo-femoral).
Musewlar Liganients: The joint is usually surrounded by
short, strong muscles.
Synovial Membrane: Is usually well developed.
Movements: All the movements, flexion, extension, abdue-
tion, adduetion, eircumflexion, rotation on its axis.
Condyloid Joints.

( Temporo-maxillary articulation.)
Avtieular Surfaces: An elongated head on one bone and
a similar cavity on the other.
Inter-Avticular Fibro-Cartilage: Sometimes exists (temporo-
maxillary). :
Ligaments: Always capsular.

Sometimes presents a band of reinforcement.
Synovial Membrane: Is well developed.

It is sometimes divided into two by the cartilage.
Movements: All except the rotation on axis.
Mutual Adaptation Joints.

(Sterno-clavieular, trapezo-phalangeal.)
Avticular Swrfices: Thew are concave in one direction and
convex in the other, and are so opposed to each other as to
adapt themselves to each other. _
Iiter-Avticular Fibro-Cartilage: Is sometimes found (as
the sterno-clavienlar).
Ligaments: A capsular hgament mamly.
Synovial Membrane: 1s well marked.
Movements: All exeept rotation on axis.
Ginglymoid or Hinge-=like Joints. (Elbow, knee.)
Avticular Swrfaces: On one bone, two prominences; on
the other, two cavities.
Inter-articular Fibro-Cartilage: Exists in some.
Ligaments: Lateral ligaments, which are the strongest in

— S
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some sitnations, an anterior and a posterior more or less
evident and strong,

Synovial Membrane: Is nsually extensive,

Movements: Only Hexion and extension.

Pivotal or Rotary Joints. (Odontoid, radio-ulnar.)
Arvticular Swrfaces: A head with a sharp neck on one bone,
and a partial cavity on the other. '
Ligaments: Usnally a strong band, the lower border of
which 1s shorter than the upper so as to strangle the head
as it were,

Museular  Ligaments: Usnally a group of short, round
museles surround the joint.

Synovial Membrane: 1s usnally small,

Movements: Those of rotation of one-gquarter of a ecirele.

Arthrodial Joints. (Articular processes of vertebra.)
Artieular Surfaces: Usually small facets, plane, or con-
cave, O convex,

Ligaments: A short, limited capsule.

Synovial Membrane: Is very limited.

Movements: A mere gliding motion.

Amphiarthrodial Joints or Partly ovable Joints.

1st Variety: Amphiarthrodial Joints With Synovial
Membrane (pubis, sacro-iliae).

Avrticular Surfaces: A small part only of the bones in con-
tact is lined with eartilage ; the larger part is rough for lig-
amentous attachments.

Ligaments: The most important is always a strong inter-
osseous ligament — presents also more or less important
peripheral ligaments.

Synovial Membrane: Is more limited.

Movements: Arve very limited.

i Variety: Awmphiarthrodial Joints Without Synovial
Membrane such as between the intervertebral dises,
Articular Surfaces: Arve all rough.

Ligaments: Arve strong bands of fibro-cartilaginous tissue.
Synovial Membrane: Is absent; however, the centre of the
ligament presents a spot softer than the balance.
Movements: Are still more limited than in the other variety.

ARTICULATIONS OF THE BONES OF THE VERTEX OF
THE SKULL.

330  They are all synarthrodials.
They are all serrated or dentated.
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ARTICULATIONS OF THE BONES OF THE SIDES OF
THE SKULIL.

They are in the temporal fossa.
They are all synarthrodials.
They are all squamous,

ARTICULATIONS OF THE BONES AT THE BASE OF
THE SKULL.

They are all synarthrodials.
They are all harmonie sutures,

ARTICULATIONS OF THE BONES OF THE FACE.

They are synarthrodials
They are all harmonie sutures.

ARTICULATIONS OF THE BONES OF THE UPPER JAW
WITH THE BONES OF THE HEAD.

They are all synarthrodial.
T]u‘*‘ﬁ. are H]I.Q,*]lth serrated.

RESUME OF THE IMMPORTANT JOINTS,

ARTICULATION OF THE LOWER JAW WITH THE
BONES OF THE HEAD OR TEMPORO-
MAXILLARY ARTICULATION.

331 The Temporo-Maxillary.
Class: Condylod.
Articular Surfaces: Glenoid Cavity of temporal bone, Con-
dyle of Inferior Maxillary,— Inter-articular fibro-cartilage.
Ligaments: Capsular, Erternal Lateral,— Internal Lateral
or spheno-maxillary (origin, spinous process of sphenoid;
insertion, inner surface of ascending branch of inferior
mﬁ?-:illal'y) i— Posterior Ligament or Stylo-maxillary (origin,
stvloid process ; insertion, angle of jaw) ;—Plerygo-maxillary
Ligament (origin, pterygoid process; insertion, inner sur-
face of ascending branch of maxillary).

Synovial Membrane: Is double, one above and one below

the cartilage.
Movements : Flexion, extension, abduetion, adduction,i. e.,
all exeept rotation on axis.



ARTICULATIONS OF OCCIPITAL, VERTEBR.E AND RIBS. 115

ARTICULATIONS OF OCCIPITAL WITH ATLAS AND

352
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AXIS.

These bones are joined by their bodies, their laminse, their
articular surfaces,

The most interesting of all these arve the articulations of
the odontoid process with the atlas and the oceipital.

They are :

Class: Pivotal.
Ligaments: All the most interesting ligaments are in the
interior of the spinal canal.

1. Superficial oceipito-axoid ;—2, middle oecipito-axoid ;
—3, deep occipito-transverse; —4, transverse ligament
(Origin and Insertion, inner surface of ocecipital foramen) ;
—5, axoido-transverse (completes the crueial ligament) ;
— 6, occipito-odontoid ; 7, odonto-atloid (Insertion, to tu-
bercle on inner surface of atlas).

ARTICULATIONS OF THE VERTEBR.E.

The Vertebrae articulate by their bodies, their lamin:e;
their articular processes are their spinous progcesses.
Ligaments: The most important ligaments arve

1st. Anterior Vertebral, a strong fibrous band extending
all along the anterior surface of “the bodies of the verte-
bra,

2d. The Intervertebral Discs, sitnated between the bodies
and composed of strong fibro-cartilaginous fibres arranged
in a semi-eirenlar ring.— They are unique.

3d. The Posterior ":"ertebml Ligament, situated in the in-
terior of the vertebral canal, is a fibrous band extending all
along the posterior surface of the bodies.

4th. The Yellow Elastic Ligaments joining the lamine—
they are thick and strong and thoronghly elastic.— They are
unigue.

oth. The Capsular Ligaments around ihe artieular pro-
Cesses,

Gth. The Supra-Spinous Ligaments joining the spinous
processes,

ARTICULATIONS OF THE RIBS.

The articulations of the Ribs are all Amphiarthrodials.

The Heads of the Ribs articulate with the bodies of the
vertebra,

The Ligaments are an interosseons ligament extending
from the ridge on the head to the intervertebral disc,—
by an anterior fan-shape ligament.

The Tuberosities of the Ribs articnlate with the apex of
the transverse processes.
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The Ligaments are —an interosseous ligament situated
between the neck of the rib and the transverse process —
a superior or castro-transverse ligament,— a posterior liga-
ment.

The Anterior Extremity of the Ribs articulate with the
chondral cartilages and are synarthrodial.

The Chondral Cartilages articulate with the sternum and
are also synarthrodial,

ARTICULATION OF THE SACRUM AND COCCYX.

[s an arthrodial artieulation.
The Ligaments are an anterior, a posterior and two
laterals.

STERNO-CLAVICULAR ARTICULATION.

335 Class: Mutunal adaptation.
Articular Surface: Fuacets on Clavicle, facets on Steviim;
Interavticular Cartilage. :
Ligaments: Anterior, Posterior, Superior or Interclavicular.
Movements: All except rotation on axis.

SCAPULO-HUMERAL.

336 Class: Enarthrodial, or ball and socket.
Articular Surfaces: Glenoid Cavify of seapula deepened by
a fibro-cartilaginous ring arvound the margin;— Head of
Humerus.
Ligaments: Capsulor ligament and Coraco-humeral—Long
head of biceps;— supra-spinous, — infra-spinous, — small
round and subseapular muscles.
Synovial Membrane is very extensive.
Movements: All: flexion, extension, abduction, adduetion,
cirenmduetion and rotation on its axis.

THE ELBOW JOINT.

337 Divisions. [t comprises the artienlation of the hnmeruns
with the radius and ulna, and the artienlation of the upper
extremity of the radius with the ulna.

ARTICULATION OF HUMERUS WITH ULNA AND
RADIUS.

Class: Ginglymoid or hinge-like.
Articular Surfaces: Humerus: the trochlea and the small
head of the humerus.—Ulna: great sigmoid noteh formed
by the olecranon process and ecoronoid process.— Radius:
concave facet at nupper extremity.
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Ligaments: Awnterior and Posterior, weak ;— Iufernal Laf-
eral (Origin, internal condyle; Insertion, two heads into
olecranon proeess and corvonoid proecess); Feternal Lateral
ligament (Ovrigin, external condyle; I[nsertion, ligament of
the radio-ulnar articulation).

Synovial Membrane: is extensive; sends a process under
the triceps.
Movements: Flexion and extension.

UPPER ULNO-RADIAL ARTICULATION.

Class: Pivotal.
Articular Surfaces. Ulna: lessersigmoid noteh.— Radins :
ring supporting the facet of the head.
Ligaments: Semi-civeular ligament (Origin, in front of
lesser sigmoid eavity; Insertion, behind it).— The upper
border receives the fibres of the anterior and lateral liga-
ments of elbow,—the lower border is tightly drawn around
the head and grasps 1t as it were.

Synovial Membrane: it always communiecates with the elbow
joint.
Movements: Pronation and supination.

LOWER ULNO-RADIAL ARTICULATION.

Class: Pivotal.

Articular Surfaces: A small convex facet on the head of
the nlna — a small concave facet on the radius.

Ligaments are: Anterior strong— posterior strong also—
a peculiar triangular fibro-elustic ligament or cartilage extend-
ing from the radius to the groove between the head of the
ulna and the styloid processes.

Synovial Membrane: [t does not communicate with that
of the wrist.

Movements: Rotation of one-quarter of a cirvele.

WRIST JOINT.

Division: Comprises the articulations between the bones
of the forearm themselves and with the bones of the first
row of the carpus, also the articulations between the two
rOWS.

1st. RADIO-CARPAL ARTICULATION.

Class: Condyloid. :
Articular Surfaces. Forearm: lower extremity of radius,
triangular fibro-cartilage.— Carpus: seaphoid, semilunar,
and pyramidal or euneiform.

Ligaments: Anferior ligament, strong ;— Eafernal Lateral,
strong (Origin, styloid proeess of radius; Insertion, seca-
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INTERCARPAL, SACRO-ILIAC, FEMORAL ARTICULATION.

phoid) ;—Infernal Lateral ligament, strong (Origin, styloid

process of nlna; Insertion, pyramidal and pisiform).
Synovial Membrane: It communicates with all the artien-

lations of the wrist.

Movements: Flexion, extension, abduction, adduetion, eir-

cumduection.

2d. INTERCARPAL ARTICULATIONS.

Class: Condyloid.
Articular Surfaces. Upper Row: ecavity formed by sca-
phoid, semilunar and pyramidal.— Lower Eow: head formed
by great bone (os magnum).
Ligaments: Anferior, strong; Posterior, weak ;— Erternal
Lateral (Origin, scaphoid ; Insertion, trapezium) ;—JInfernal
Latferal ligaments ({hlgm Py 1d1mrlal and pisiform; In-
sertion, enneiform and fifth metacarpal).

Synovial Membrane communicates with all the others.
Movements: Same as radio-carpal, but more limited.

THE SACRO-ILTAC ARTICULATION.

Class: Amphiarthrodial.

Articular Surfaces. Sacrum: aurieular facet,
same.

Ligaments: [nferosseous, very strong ;—dAnterior, weak ;—
Large and Small Sacro-sciatic ;— Posterior, strong ;—=Superior,
strong ;—Inferior, strong.

Movements: Very limited.

T livean:

THE SYMPHYSIS PUBIS ARTICULATION.

Class: Amphiarthrodial.

Articular Surfaces: A small facet lined with cartilage oe-
cupying the posterior part of the artieular surfaces—in
front of this a larger rough surface.

Ligaments: an inferosseous H':'Iﬂ]lgu—ﬂ]l anterior strong
also— a posterior weak — a superior strong —an inferior
arch-like ligament, strong.

Synovial Membrane: [s limited.

Movements: They are limited, but in pregnancy they in-
crease, as also in the saero-iliac articulation.

THE COXO-FEMORAL.

Class: Enarthrodial or ball and socket.

Articular Surfaces. Innominate Bone: acetabulum—deep-
ened by fibro-cartilaginous ring,— presenting a back cavity
not lined with articular cartilage.—Femur: the head pre-
senting a pit deprived of ecartilage.



345

a46

KNEE JOINT OR TIBIO-FEMORAL ARTICULATION. 119

Ligaments: Capsular (Origin, margin of acetabulum; In-
sertion in front to the anterior intra-trochanterie line; be-
hind, it grasps the neck below the head like the radio-uluar
ligament) ;—TIlio-femoral (Origin, anterior inferior spinous
process ; Insertion, small trochanter);— Rouwnd ligament
(Origin, margin of back of cavity of acetabulum ; Insertion,
pit in head of femur).

Synovial Membrane sometimes communicates with the se-
rous bursa and the psoas-iliac.
Movements: Flexion, extension, abduetion, adduetion, eir-
enmduetion and rotation.

KNEE JOINT OR TIBIO-FEMORAL.

Class: Ginglymoid or hinge-like.

Articular Surfaces. Femur: the two condyles united
front but separated behind.—Tibia: the two glenoid cavi-
ties separated by the spine of the tibia.—Patella: articular
facets oceupying the upper two-thirds of its posterior sur-
face.—Semilunar Filwo-cartilages.

Ligaments: Awnlerior or Patellar, veryv strong (Origin, pa-
tella ; Insertion, anterior tuberosity of tibia) ;— Posterior lig-
mnent or l1g¢um=n’r of Winslow, strong (Origin and Inser-
tion, outer condyle of femur tn inner tuberosity of tibia,
and margin of H'{]i‘l-fl‘ril_?h and tuberosities) ;— Erfernal 11}.’,&1'
ment, strong and cord-like (Origin, outer condyle; Inser-
tion, :at}-'luid process of fibula) ;—JInterosseous or Crucial liga-
ments (Origin, inner surface of condyles ; Insertion, in front
and behind spine of tibia) :—Adipose ligaments (Origin,
patella; Insertion, spine of tibia) ;—JInternal and Erternal
Patellny lhigaments (capsular) (Origin, border of patella;
Insertion, tuberosities of tibia).

Synovial Membrane is very extensive,—it sends a large
process under the Im-vps—aud also small ones under the
patellar ligament.

Movements: Flexion and extension.

UPPER TIBIO-PERONEAL ARTICULATION.

Class: Arthrodial.

Articular Surfaces: Each bone presents a round facet.
Ligaments: They are: an anterior, strong; a posterior,
strong.

Synovial Membrane : Sometimes communicates with that
of the knee.

Movements: A gliding motion.

LOWER TIBIO-PERONEAL ARTICULATION.

Class: Amphiarthrodial.
Articular Surfaces: Each bone presents a small facet and a
more extensive rough surtface.
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Ligaments: They are anterior strong and a posterior also
strong.

Synovial Membrane: It also eommunicates with that of
the ankle joint.

ANKLE JOINT OR TIBIO-TARSAL.

347 Class: Ginglymoid.

Articular Surfaces. Leg: lower extremity of tibia; inter-
nal malleolus ; external nnllmlm — Foot: three facets on
astragalus.
Ligaments: Anferior and Posterior, weak ;—FErternal Lat-
eral, strong (Origin, apex of malleolus; Insertion, astrag-
alus in front and behind, calcaneum in middle) ;—Internal
Lateral, ligament, strong (Origin, internal malleolus; In-
sertion, astragalus and calcaneum).

Synovial Hﬂu!n ane 15 extensive—it communicates with
that of the lower tibio-peroneal articulation.
Movements: Flexion and extension.

ARTICULATIONS OF THE TARSUS.

3458 1st. Articulation of Astragalus and Calcaneum.
Class: Arthrodial.
Articular Surfaces: Two facets on each bhone.
Ligaments: [nferosseous, strong (in grooves between the
facets) ; —Capsular, weak (around the facets).
Synovial Membrane: It communicates with that of all the
articulations of the tarsus.
Movements: (;liding motion.

ARTICULATION BETWEEN THE FIRST AND SECOND
ROWS.

449 Class: Arthrodial.
Articular Surfaces: Facet on head of Astragalus artieu-
lating with seaphoid ;— facet on Caleanewm articulating with
cuboid.
Ligaments:

Dorsal Ligaments: Dorsal caleaneo-cuboid ; interosseous
or Y ligament (from caleanenum to c¢uboid and seaphoid);
astragalo-seaphoid.

Internal Ligament: Caleaneo-scaphoid, bridging over head
of astragalus; very strong.

Plantar f;:yﬁmrnfﬂ Long plantar or caleaneo-cuboid ;
short plantar or caleaneo-cuboid.

Movements: Gliding motion.
350 Articulations of the letatarsal: Are the same as those
of the hands.

The great toe has no separate articulation.
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MUSCLES.

RESUME OF STRUCTURE OF THE MUSCULAR TISSUE.

a0l

353

There are two sorts of Muscular Fibres, the smooth mus-
eular and the striped museular fibres.
Striped MNMuscular Fibres are composed —1st, of an Enel-
ope called the Myolemma ;—2d, of a Proper Substance com-
posed of muscular filrils —composed themselves of minute
particles called the Sarcous Elements;—3d, of Capillarvies
which run parallel with the museular fibres.
Smooth Muscular Fibres are composed of fusiform nu-
cleated cells, which unite together to form musenlar fasci-
eules or bundles,

RESUME OF THE STRUCTURE OF TENDONS.

Tendons are composed of an Envelope,—of bundles of
dense connective fissue —of elastic filves,— of connective tissue
corpuscles,

APONEUROSES OR FASCLE.

Structure. They are formed of fine bundles of connective
tissue.

RESUME OF MUSCLES (ORIGIN, INSERTION AND
ACTION).

MUSCLES OF THE HEAD.

CRANIAL REGIOXN.

304 Occipito=frontal: Origin, superior curved line of oceipital ;

Insertion, skin over eyebrow.
AURICULAR REGION.

Anterior Auricular: Opigin, zvooma; Insertion, helix.,
‘Posterior Auricular: Origin, mastoid process; Inserfion,
conecha.
Superior Auricular: Opigin, temporal fascia:; Inserfion,
concha.

PALPEBRAL REGION.

Palpebral Orbicular: Ovrigin, direct tendon, from nasal
process of superior maxilla; reflected tendon, from erest
of lachrymal bone ; Tnsertion, skin of outer region of eyelid.
Tensor of the Tarsal Cartilages: Opigin, membrane of
lachrymal sac; ILusertion, lachrymal points,
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MUSCLEs OF THE HEAD.

Superciliary or Contractor of the Eyebrows: Ovrigin,
superciliary ridge; Inserfion, skin of the eyebrow.

NASAL REGION.

Pyramidal: Origin, nasal bone; Inserfion, skin between
the eyebrows.

Common Elevator of Wing of Nose and Upper Lip:
Ovrigin, nasal process; Insertion, wing of nose and skin of
upper lip.

Dilator of the Nostrils: Origin, median cartilage of nose;
Insertion, wing of nostrils.

Compressor of Nostrils: Owigin, incisive fossa of superior
maxilla; Iuserfion, skin of septum and wings of nostrils,

BUCCAL OR ORAL REGION.

1st. Orbicular Muscle: Oprigin and Insertion, skin.

2d. Elevators of Upper Lip, Common Elevator (see
above), Proper Elevator: Ovrigin, margin of orbhit; Inser-
tion, skin of lip.

3d. Elevator of the Commissures: Small Zygomatic:
Ovrigin, malar bone ; Insertion, skin of lip.

Great Zygomatic: Origin, malar bone and zygoma ; Inser-
fion, skin of lip

4th. Prnper Elevator of Commissure or Canine Muscle:
Ovigin, canine fossa; Insertion, skin of lip.

5th. Retractors of the Commissures: Risorius: Oprigin,
formed by the highest fibres of the platysma; Insertion,
skin of lip.

Buccinator: Origin, pterygo-maxillary ligament, alveolar
processes of the two maxillae; In sertion, skin of angle of
month.

Gth., Depressor of the Commissure: Trmngular Muscle :
Origin, oblique line of inferior maxilla; Insertion, skin of
angle.

Tth. Depressor of the Lower Lip: Square Muscle of
Chin: Origin, base of inferior maxilla; Inserfion, skin of
lip.

Si}h. Elevator of the Lower Lip: Origin, symphysis of
maxilla; Insertion, skin of lip.

TEMPORO-MAXILLARY REGION.

Masseter: Ovigin, zygoma and malar bone; Insertion,
outer surface of vertical branch of lower maxilla. Aetion,
elevates lower jaw.

Temporal: Origin, temporal fossa; Insertion, coronoid
process of inferior maxilla. Aefion, same.

PTERYGO-MAXILLARY REGION.

External Pterygoid: Origin, inferior surface of wing of
sphenoid and external surface of pterygoid process; Inser-
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fion, depression in neck of condyle. Aefion, canses the
erinding motion of the jaw.

Internal Pterygoid : Origin, pterygoid fossa; Insertion, in-
ner surface of vertical branch of inferior maxilla. Action,
same.

MUSCLES OF NECK.
SUPERFICIAL REGION.

1st. Platysma: Ovrigin, oblique line of inferior maxilla and
skin of angle; Insertion, skin over the elaviele. Aetion,
stretches the skin of the neek.

Sterno-cleido Mastoid : Origin, sternum and internal ex-
tremity of claviele; Insertion, mastoid process. Aetion,
rotates the face to the opposite side; when both act they
extend the head.

SUPRA-HYOID REGION.

Digastric: Origin, digastrie groove of oecipital ; Tusertion,
inner surface of inferior maxilla. It pierces the tendon of
the stylo-hyoid where this is attached to the hyoid bone.
Aetion, raises the larvnx.

Stylo-hyoid : the name indicates origin and insertion.
Mylo-hyoid : Owrigin, internal obligue line of inferior max-
la; Insertion, hvoid bone. Aection, raises the larynx.
Genio=hyoid : Origin, inferior genial tubercle of inferior
maxilla; Tusertion, hyoid bone. Aetion, raizes the larynx.

INFRA-HYOID REGION.

Sterno-hyoid, Sterno-thyroid, Thyro-hyoid, Omo-hyoid ;
The names indicate origin and insertion. They are de-
pressors of the larynx and jaw.

ANTERIOR VERTEERAL REGION.

Large Anterior Strait: Opigin. tubercles of transverse
processes of the four upper cervical vertebrwe ; Insertion, bas-
ilar process of oececipital bone.

Small Anterior Strait: Origin, transverse process of at-
las; [Insertion, basilar process of oceipital.

Lateral Strait: Oprigin, transverse process of atlas; In-
sertion, jugular process of oeceipital.

Long Cervical Muscle — Inner Portion: Origin, bodies of
upper cervical vertebrae; Insertion, bodies of npper dorsal
vertebrae.  Aefion, all act as active ligaments.

Lower Portion: Ovigin. bodies of dorsal vertebra: Inser-
tion, transverse processes of fifth and sixth cervieal vertebrae,
Upper Portion: Origin, transverse processes of upper cer-
vieal vertebrae: Inserfion, tubercle on anterior surface of
atlas.
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MUBCLES OF BACK.

LATERAL VERTEBRAL REGION.

Anterior Scalene: Origin, anterior tubercles of four upper
cervieal vertebree ; Insertion, tubercle on first rib.

Middle Scalene: Origin, posterior tubercles of cervical
vertebre ; Inserfion, first rib, behind groove for subelavian
artery.

Posterior Scalene: Origin, posterior tubercles of cervical
vertebrse ; Insertion, second rib.

MUSCLES OF BACK.
FIRST LAYER.

Trapezius: Origin, superior curved line of oceipital
nuchal ligament, spinous processes of dorsal vertebree; In-
serfion, spine of seapula; posterior convexity of claviele.
Aetion, raises the shoulder by its upper fibres and depresses
it by its lower fibres; when both museles act, the shoulders
are drawn towards the spine. The upper fibres rotate the
head to the opposite side; the two sides acting simulta-
neously extend the head.

Great Dorsal: Origin, crest of ilinm, spinous processes of
sacrum and lumbar vertebrae, lower ribs; Insertion, bicipi-
tal groove of the humerus. Aefion, adducts the arm.

SECOND LAYER.

Elevator of Scapula: (rigin, transverse processes of
three upper eervical vertebrae ; Insertion, upper part of spinal
border of scapula.

Rhomboid : Origin, spinous processes of lower ecervical and
upper dorsal vertebree; Insertion, lower portion of the
spinal border of the scapula. Action, raises the lower
angle of the seapula.

Inferior Serrate: Opigin, spinous process of lower dorsal
and upper lumbar vertebrae; Insertion, lower ribs (body).
Action, depresses the lower ribs.

THIRD LAYER.

Splenious (spinous occipifo-transverse): Origin, spinous
processes Of six upper dorsal and two lower cervieal;
TInsertion, transverse processes of three upper cervieal
and outer portion of rough space of oceipital bone. Aefion,
rotates the head to the same side.

Superior Serrate: Origin, spinous process of last two cer-
vical and upper two dorsal vertebrse; Insertion, body of
upper ribs. Aetion, raises the upper ribs.

FOURTH LAYER.

Complexus (or transverso-oceipito-mastoid):  Ovigin,
transverse processes of five upper dorsal and four lower
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cervical ; Tuserfion, Inner half of rough surface of occipital
bone, a portion being attached to the mastoid process (les-
ser complexus or trachelo-mastoid).

Cervical Digastric (biventer cervicis) is the inner por-
tion of the complexus, which presents a tendinons portion
in its middle part. Aecfion, extends the head and rotates it
to the same side.

Spinal Erector: 1st, Common Mass: Opigin. sacro-iliac
gutter ; Insertion, divides into sacro-lumbal and long dorsal ;
2d, Sacro=lumbal (or lio-costal); Ascending portion:
Origin, erest of ilinm; Insertion, ribs near angle; Ae-
cessory or Descending  portion (same insertion); Ascend-
ing cervical (or costo-transverse) : Origin, angle of four upper
ribs ; Insertion, transverse processes (posterior tubercles) of
three lower cervieal vertebra:; 3d, Long Dorsal (or sacro-
transverso-costal): 1st, 1s pmlm]geﬂ into the neck as the
Transverse Cervical:  Origin, transverse proeesses of six
upper dorsal vertebrae; Inserfion, transverse processes of
six lower cervieal \'E['tt‘hl‘tﬂ 2d, Dorsal Spinous: Ovigin,
spinous processes of the two upper lumbar and two lower
dorsal ; Insertion, eight upper dorsal spinous processes; 3d,
Newi- a_pmfd of Baek (under the dorsal spinous) is prnlmlgt‘ﬂ
into the neck (which is wnder the complexus): Origin,
transverse processes of lower dorsal vertebree; Inserfion,
spinous processes of upper dorsal vertebrwe; 4th, Semi-
spinal of Neck is under the complexus; Origin, tlﬂllﬂ'ﬂ'hﬂ
processes of the four upper dorsal vertebrae and artienlar
processes of the lower four cervical vertebra; Insertion,
spinous processes of four upper cervieal vertebrae,

FIFTH LAYER.

Multifid or Transverse Spinal or Rotator Muscle of
Spine. Origin, transverse processes; Insertion, spinous
processes.

Large Posterior Straight: Origin, spinous processes of
axis; Insertion, lower rough surface of the oceipital; Ae-
fion, 1s an active ligament.

Small Posterior Straight: Origin, spinous process of
atlas : Insertion, same but inner portion; Aefion, the same.
Inferior or Great Oblique or Atlo-axoid: Origin, spinous
processes of axis; [lusertion, transverse process of atlas.
Action, rotates the head,

Superior or Small Oblique or Atlo-occipital: Origin,
transverse process of atlas; Insertion, oceipital bone behind ;
Aetion, the same.

Interspinal (in neck only) : between the spinous processes.
Intertransverse [luscles between fransverse processes:
are active ligaments.

Extensor of Coccyx: Origin, sacrum ; lnsertion, coceyx.
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366

MUSCULAR LAYERS OF NECE—MUSCLES OF CHEST.

MUSCULAR LAYERS OF NECK.
( Posterior Cervieal Region.)

FIRST LAYER.
Trapezius.

SECOND LAYER.

_Elevator of Scapula ; Splenius.

THIRD LAYER.

1:t, Complexus (comprising trachelo-mastoid and cervieal
digastric) ; 2d, Transverse Cervical; 3d, Ascending
Cervical.

FOURTH LAYER.

1st, Cervical Spinous; 2d, Posterior -Straight and
Oblique Muscles.

FIFTH LAYER.

1st, Semi=spinal of neck or cerviecal portion of multifid
musele; 2d, Supra-spinous (in neck only); 3d, Inter-
spinous; 4th, Intertransverse muscles.

MUSCLES OF THE CHEST.

Great Pectoral Muscle: Opigin, sternum, middle ribs;
anterior convexity of claviele; Inserfion, bicipital groove of
the humerus (outer edge) ; Acfion, adduets the arm.

Small Pectoral: Owrigin, external surface of the third,
fourth and fifth ribs; Insertion, coracoid process; Action,
depresses the outer angle of the scapula, and raises the
upper ribs.

Subclavian Muscle: Origin, under surface of the clavicle ;
Insertion, first rib. ]
Great Serrate Muscle: Ovrigin, external surface of the
upper eight ribs; Insertion, spinal border of the seapula.
Action, draws the seapula forwards or raises the ribs.
Intercostals : Origin, the border of the rib above ; Insertion,
the border of the rib below.

N. B.—The Exfernal Intercostals start from the trans-

verse processes of the vertebrs and do not reach the an-
terior extremities of the ribs. The Internal Intercostals
start from the angle of the ribs and reach the sternum.
Aetion, when the first rib is fixed they are inspirvators; when
the last rib is fixed they are expirators.
Supra-costals: Origin, apex of transverse processes of ver-
tebrae ; Inserfion, second rib below; Aetion, raise the ribs.
Infra-costals (are inside the chest): Oprigin, surface of the
rib from the angle to the tuberosity ; Inserfion, second rib
below ; Action, same as the intercostals.
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Triangle Sternal Muscle: Origin, ensiform cartilage and
the sternum ; Insertion, the third, fourth, fifth and the sixth
costal cartilages; Aection, nnknown.

MUSCLES OF THE SHOULDER.

367 Deltoid: Origin, anterior conecavity of the claviele, acro-
mion, and spine of seapula; Inserfion, V-shaped surface or
deltoid eminence of the humerns; Aefion, abduets the arm.
Supra=spinous: Opigin, supra-spinous fossa; Tnserfion,
upper surface of greater tuberosity of humerns; Action, the
same ; 1s espec 1:111\' an active ligament.

Infra=spinous : Urer,rm infra-spinons fossa:; ITeserfion, mid-
dle surface of the greater tuberosity of the 1 nuumlh: Action,
rotates the arm outwards.

Small Round: Origin, middle of axillary border of the
scapula; Inserfion, lower surface of the greater tuberosity
of the humerns; Aetion, rotates the arm ontwards.

Great Round: Opigin, axillary border of seapula near
lower angle; Inserfion, posterior ridee of the bicipital
groove of the humerns; Aefion, it rotates the arm inwards ;
is also an adductor.

Subscapular: Origin, subscapular fossa; Inserfion, smaller
tuberosity of humerus; Aetion, it rotates the arm inwards ;
is also an active ligament. g

MUSCLES OF THE MUSCLES OF ANTERIOR
REGION OF THE ARM.

368 Coracho-brachial: Oyigin, coracoid process; Inserfion,
border of the humerus (middle). Aetion, draws the arm
forward.

Biceps: Origin, long head, apex of glenoid cavity of
seapula; short head, coracoid process; Insertion, bicipital
tuberele of radins (back part). Aecfion, flexes the arm and
supinates the forearm.

Anterior Brachial: Origin, lower half of anterior surface
of humerus; Jusertion, base of coronoid process of the nlna.
Action, flexes the arm.

MUSCLES OF THE POSTERIOR REGION OF THE ARM.

369 Triceps: Origin, long head; axillary border of scapula he-
low glenoid cavity; external head (external vast): poste-
rior surface of humerns above spiral groove; internal head
(internal wr«t) posterior surface of the humerns below
spiral groove; Iusertion, base of olecranon process of the
ulna. lu"mu_. extends the forearm.

Subanconeous: Origin, lower part of the posterior surface
of humerus ; Insertion, synovial membrane; Aection, draws
the synovial membrane from hetween the bony surtaces.
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MUSCLES OF THE FOREARM.

MUSCLES OF THE ANTERIOR REGION OF THE FORE-
ARM.

SUPERFICIAL LAYER.

370 Round Pronator: Opigin, inner condyle of the humerns;
Insertion, outer surface of radius.
Radio-carpal Flexor: Oprigin, inner condyle of humerus;
Insertion, base of second metacarpal bone.
Long Palmar (or middle radio-carpal flexor): Origin,
inner condyle of the humerus; Insertion, anterior annular
ligament.
Ulno-carpal Flexor: Oprigin, inner condyle of the hume-
rus and olecranon process of the ulna; Iusertion, pisiform
bone.

MIDDLE LAYER.

Superficial Common Flexor of Fingers: Origin, inner
condyle of the humerus, coronoid process of ulna and ob-
lique line of the radius; Insertion, lateral borders of second
phalanges.

' DEEP LAYER.

Deep Common Flexor: (higin, anterior surface of ulna
(upper three-fourths); Insertion, bases of the third pha-
langes..
Long Flexor of Thumb: Origin, anterior surface of radius
(upper three-fourths); Insertion, base of last phalanx of
thumb.
Square Pronator: Opigin, anterior surface of ulna (lower
fourth); [Insertion, anterior surface of radius (lower
fourth).

MUSCLES OF EXTERNAL OR RADIAL REGION OF
THE FOREARM.

371 Long Supinator: Origin, upper part of outer border of
humerns ; Tesertion, styloid process of radiuns.
Long Radio-carpal Extensor: Origin, lower part of the
outer border of the humerus; Insertion, back of base of the
second metacarpal bone.
Short Radio-carpal Extensor: Origin, external condyle of
humerus ; Insertion, back of the base of the third metacar-
pal bone.
Short Supinator: Origin, external condyle of the humerus
Tisertion, upper fourth of the shaft of the radius.
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MUSCLES OF POSTERIOR REGION OF THE FOREARM.

SUPERFICIAL LAYER.

372 Anconeus: Origin, external condyle of the humerus; Tuser-

373

tion, upper fourth ot the outer surface of the ulna.
Common Extensor of Fingers: Origin, the outer condyle
of the humerns; Insertion, by a middle slip into the bases
of the second phalange and by two lateral slips into the
bases of the last phalanges.

Extensor of Little Fingers: Origin, outer condyle of the
humerus ; Inserfion, unites with the fourth tendon of the
common extensor.

Ulno-carpal Extensor: Ovrigin, outer condyle of the hu-
merus and posterior surface of ulna (middle); Insertion,
base of fifth metacarpal bone.

DEEFP LAYER.

Extensor of Metacarpal Bone of Thumb or Long Ab-
ductor: Origin, middle of ulna, interosseons membrane,
lower part of radius; [wsertion, base of the metacarpal
bone of the thumb.

Extensor of First Phalanx of Thumb: Opigin, mddle of
ulna, interosseous membrane, lower part of radius; Inser-
tion, base of first phalanx.

Extensor of Second Phalanx of Thumb: Origin, middle
of ulna: Insertion, the base of the second phalanx.
Extensor of Index Finger: Origin, middle of the ulna
and interosseous membrane; Inserfion, base of the last
phalanx.

MUSCLES OF THE HAND—MUSCLES OF EXTERNAL

OR RADIAL OR THENAR REGION.

374 Abductor of Thumb: Oyigin, annular ligament and trape-

~-
]|

zium ; Insertion, outer part of the first phalanx.

Opposing or Opponens: Origin, annular ligament and trape-
zinm ; Insertion, outer border of first metacarpal bone.
Short Flexor of Thumb: Origin, anterior head: annular
ligament, trapezium and scaphoid; posterior head: os
magnum, trapezoid, and base of the third metacarpal; In-
sertion, outer and inner tubereles of the first phalanx of
the thumb.

Adductor of the Thumb: Ovigin, the third metacarpal bone
Insertion, inner tubercle of the first phalanx.

MUSCLES OF THE INTERNAL OR ULNAR OR
HYPOTHENAR REGION,
Short or Small Palmar Muscle: Ovigin, annular ligament ;

Insertion, the skin.
9
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MUSCLES OF PALMAR REGION—MUSCLES OF ABDOMEN.

Adductor of Little Finger: Origin, annular ligament and
pisiform bone; Insertion, outer tubercle of the base of first
phalanx of lLiftle finger.

Short Flexor of Little Finger: Origin, annular ligament
and pisiform bone; Insertion, outer tubercle of the base of
the first phalanx.

Flexor of the Metacarpal Bone of the Little Finger, or
Opponens: Oprigin, uneiform process; Insertion, inner bor-
der of fitth metacarpal bone.

MUSCLES OF THE MIDDLE OR PALMAR REGION.

270

Lumbrical Muscles: Origin, tendons of the deep flexor;
Insertion, extensor tendons of the finger; Aecfion, assists
interosseous museles in extending the fingers.
Interosseous Muscles: Origin, lateral surfaces of metacar-
pal bones; Iasertion, base of the first phalanx: Acfion, ab-
ductors and addnetors.

MUSCLES OF EXTERIOR OF THE ABDOMEN.

Great Oblique or External Oblique: Origin, iliac crest,
Poupart’s ligament, superior spinons process, spine and
angle of the pubis; Insertion, linea alba, outer surface of
the eight lower ribs; Aefion, compresses the viscera, de-
presses the lower ribs.

Small or Internal Oblique: Origin, iliac erest, Poupart’s
ligament, crest of pubis; Inserfion, linea alba, free border of
the costal cartilages of the asternal ribs; Aefion, the same.
Transverse : Origin, lumbar aponenrosis and through it to
the spinous and transverse processes of the Inmmbar verte-
brae, iliac crest, evest of pubis; Inserfion, linea alba, infernal
surface of the eight lower ribs and their cartilages; Aefion,
the same.

Abdominal Straight: Origin, crest of pubis; [Inserfion,
outer surface of the cartilages of the middle ribs; Acfion,
same ; flexes the trunk.

Pyramidal: Ovrigin, crest of pubis; Insertion, linea alba;
Aetion, is the tensor of the linea alba.

MUSCLES OF THE INTERIOR OF THE ABDOMEN.

378

Diaphragm: Opigin, bodies of first four lnmbar (the right
or anterior pillar descends to the fourth, the left or posterior
pillar reaches only the third); internal and external arenate
licaments ; inner surface of the asternal ribs and of the false
ribs: Insertion, cordiform tendon; . Aefion, increases the
depth of the chest and raises the lower ribs.

Square Lumbar: Origin, iliac erest, ilio-lumbar ligament,
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MUSCLES OF THIGH. 131

transverse processes of the lnmbar vertebrae ; Tnsertion, last
vib; Aefion, depresses the lower rib or steadies it,

Small Psoas: (vigin, hodies of last dorsal and first lnmbar
vertebrae ; Insertion, ilio-pectineal eminence ; Aefion, is the
tensor of the iliac fascia.,

Large Psoas Tuscle: Origin, bodies and transverse pro-
cesses of last dorsal and all the lumbar vertebra ; Tusertion,
small trochanter of femur; Aefion, flexes the thigh and
rotates it outwards,

lliac Muscle: Opigin, iliac fossa: Insertion, small tro-
chanter; Aection, the same as psoas.

MUSCLES OF ANTERIOR REGION OF THIGH.

Tensor of Femoral Fascia: (rigin, anterior superior spine
of the ilinm; Insertion, femoral faseia.

Sartorius: (igin, anterior superior spinous process of the
ilinm ; Tusertion, upper part of crest of tibia; Action, flexes
the leg and crosses it in front of the other leg; it flexes the
thigh also.

Quadriceps Extensor:

1st. Straight: Opigin, anterior inferior spinous process of
the ilinm and adjoining groove ; [userfion, patella and tuber-
cle of the tibia; Acfion, extends the leg.

2d. External Vast: Origin, root of great trochanter, rough
line and outer lower branch of this rough line; Inserfion,
tendon of straight muscle and outer border of the patella.
3d. Internal Vast: Origin, mner surface of the femur,
rough line and inner lower branch of this line; Tusertion,
tendon of straight musele and inner border of the patella.
4th. Crureus: anterior surface of the femur; Insertion,
upper border of the patella.

Sub-Crureus: Origin, lower part of anterior surface of the
femur; Insertion, synovial capsule.

MUSCLES OF THE INTERNAL REGION OF THE
THIGH.

Gracilis: Origin, branches of the pubis and ischinm; In-
sertion, erest of the tibia; Aefion. is an adductor of the
thigh and a flexor of the leg.

Pectineus: Ovrigin, ilio-pectinal line; Inserfion. line from
small trochanter to rough line ; Aefion, is an adductor and
a rotator outwards.

Long Adductor: Origin, anterior surface of the pubis; fn-
sertion, middle third of the rongh line of the femur.

Short or Small Adductor: (rigin, anterior surface of the
pubis; Insertion, upper third of rough line of femur.
Great Adductor: Origin, anterior surface of the branches
of the pubis and ischium and internal horders of the tuber-
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MUSCLES OR LEG, FOOT AND GLUTEAL REGION.

osity of the ischinm; Insertion, whole of rough line and
tuberele on inner condyle of the femur.
Action, they adduet the thigh.

MUSCLES OF THE ANTERIOR REGION OF THE LEG.

381

383

Anterior Tibial Muscle: Origin, upper two-thirds of the
outer surface of the tibia; Insertion, inner euneiform
bone. Aection, flexes the foot and turns its inner border
upwards.

Extensor [Muscle of Great Toe: Origin., middle third of
fibula and interosseous membrane; Iuserfion, base of the
second phalanx of great toe.

Long Extensor of the Toes: Origin, upper two-thirds of
fibula and interosseons membrane ; Insertion, base of the
second and third phalanges.

Third or Small Peroneal: Origin, 1s a division of the long
extensor of the toes; Insertion, base of the last metatarsal
bone; Aection, flexes the foot and turns the outer border
upwards.

MUSCLES OF THE EXTERNAL REGION OF LEG.

Short Peroneal: Origin, lower half of fibula; Inserfion,
base of last metatarsal bone; Aefion, extends the foot.
Long Peroneal : Origin, upper half of the fibula; Inserfion,
hase of the first metatarsal bone; Aefion, extends the foot
and turns the outer border of the foot npwards.

MUSCLE OF DORSAL REGION OF FOOT.

Short Extensor of the Toes: (Wigin, ecalecaneum and
cuboid ; Iusertion, tendon of the long extensor of the toes.

MUSCLES OF THE GLUTEAL REGION.

Great Gluteal: Origin, iliac crest, posterior sacro-seiatic
licament, sacrum and coceyx; Insertion, crural faseia and
outer branch of rough line of femur; Aection, rotates the
thigh ontwards and supports the trunk 11]](111 the femur.
Middle Gluteal: Origin, between the two curved lines of
innominate bone; Insertion, outer surface of great trochan-
ter: Aetion, the same.

Small Gluteal : Origin, below the inferior curved line; In-
sertion, interior border of the great trochanter; Aetion, ro-
tates the thigh inwards.

Pyriform: Origin, anterior surface of the sacrum; Inser-
tion, upper border of great trochanter; Aetion, rotates the
thigh outwards.

Superior Gemellar: Ovigin, spine of ischinm; Insertion,
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tendon of internal obturator ; Action, rotates the thigh out-
wards.

Inferior Gemellar: Origin, tuberosity of the ischinm; fn-
sertion, tendon of internal obturator; Aefion, the same.
Internal Obturator: Origin, inner surface of obturator
membrane and margin of obturator foramen ; Inserfion, up-
per border of the great trochanter; Aetion, the same.
Square Femoral: Oprigin, tuberosity of t]w 1schinm ; Tnser-
tion, posterior border of the great trochanter; Acfion, the
same.

External Obturator: Origin, outer surface of obturator
membrane and margin of obturator foramen; Insertion,
digital fossa on inner surface of great trochanter; Aefion,
the same.

MUSCLES OF THE POSTERIOR REGION OF
THE THIGH.

Biceps: Origin, long head, tuberosity of the ischinm ; short
head, middle third of rough line of femur; Insertion, head
of t.he fibula; Aefion, flexes the leg.

Seml-tendmuus Origin, tuberosity of the ischinm ; Inser-
fion, anterior tuberosity of tibia ; Aetion, flexes the lﬂg,
Semi-membranous: Origin, tubern:‘ait}' of ischiwin; lnser-
fion, 1st, throngh Winslow’s ligament to external condyle
of femur; 2d, posterior surface of head of the tibia; 3d,
groove on inner tuberosity of the tibia; Action, flexes the

leg.

MUSCLES OF THE POSTERIOR REGION OF THE LEG.

386

SUPERFICIAL LAYER.

Gastrocnemius: Origin, by two heads above the condyles
of the femur; Insertion, tendon of Achilles.

Soleus: Ovigin, outer head: upper third of the posterior
surface of fibula: inner head: oblique line of the tibia;
Insertion, tendon of Achilles and through it to the ealea-
nenm.

Plantaris: Origin, outer condyle of the femur:; Iusertion,
inner border of the tendon of Achilles; Aection, extends the
toot.

DEEF LAYER.

Popliteal: Ovrigin, groove on outer surface of the outer
condyle of the femur; Insertion, posterior surface of the
tibia above oblique line; Acfion, flexes the leg; it is an
active ligament.

Long Flexor of Toes: Origin, posterior surface of the
tibia; Insertion, bases of the last phalanges.

Posterior Tibial: Origin, interosseous membrane, tibia and
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MUSCLES OF THE FOOT.

387

MUSCLES OF FOOT—PECULIARITIES OF MUSCLES.

fibula ; Insertion, scaphoid and inner ecuneiform bone ; Aection,
extends the foot and turns its inner border upwards.

Long Flexor of Great Toe: Ovrigin, posterior surface of
the fibula; Inserfion, base of the second phalanx.

'SCLES OF THE INTERNAL
REGION—MUSCLES OF GREAT TOE.

Adductor of Great Toe: Origin, internal tuberosity of
caleaneum, internal euneiform and first metatarsal ; Tnser-
tion, inner side of the first phalanx.

Short Flexor of Great Toe: Origin, cuboid and external
cuneiform bones; [Iuserfion, base of the first phalanx by
two tendons.

Adductor of Great Toe: Origin, calcaneo-cuboid ligament,
bhase of the second and third metatarsal; Insertion, outer
cide of base of first phalanx.

Transverse Muscle: Anterior extremities of metatarsal
bones; Insertion, outer side of base of the first phalanx.

MUSCLESs OF THE EXTERNAL PLANTAR REGION.—

388

MUSCLES OF THE LITTLE TOE.

Abductor of Small Toe: Origin, calcaneum and fifth meta-
tarsal ; Insertion, outer side of base of last phalanx.
Short Flexor of Small Tee: Origin, ecuboid and fifth meta-
tarsal ; Insertion, base of the first phalanx.

MUSCLES OF THE MIDDLE PLANTAR REGION.

Short Flexor: Origin, calcaneum and internal annular lig-
ament ; Insertion, borders of the second phalanges.
Accessory Flexor: Origin, calcaneum ; Insertion, outer hor-
der of tendons of long flexor of toes.

Lubricals: Origin, angle of tendons of long flexor of toes;
Insertion. inner side of the first phalanges.

Interosseous: Origin, lateral surface of metatarsal I.}Ul]:E": ;
Insertion, bases of first phalanges of toes.

PECULIARITIES OF THE TIUSCLES IN PARTICULAR.

390

( Ninety-two Muscles. )
Flexor Museles are always more numerous.

MUSCLES OF THE BACK

The Trapezius is remarkable for its large snrface.
The Great Dorsal also.
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MAXILLARY REGION. 135

The Complexus originates from the transverse processes,
and 1= inserted in the oceipital elose to the middle line ; it is
the reverse with most of the other musecles of the region.
The Cervical Digastric is one of the few double-bellied
museles,  The others are the digastric, the great oblique of
the eveball, the occipito-frontal, “the omo- huml

The Spinal Erector is remarkable for the multiplicity of its
insertions through fasenli which arve attached to all the bony
prominences of the back: spinous processes, transverse
processes, arficular processes, neck of the ribs, angles of
ribs.

The Posterior Straight and Oblique Muscles are really
the active ligaments of the articulations of the head with
the vertebral column.

CRANIAL REGION.

The Occipito-frontal is the largest double-bellied musele.
It is separated from the periostenm by a loose layver of
connective tissue which forms a real serous bursa.
Its origin is bony ; its msertion 1s eutaneons.

MUSCLES OF THE FACE.

All the muscles of the face and of the eranial region, ex-
cept the Masseter, are cutaneous musecles ; that 1s, they have
a bony origin and a vutaumm insertion.

All sueh entaneous museles (including the platysma of
the neck) are supplied by the facial nerve.

All the muscles of the face form groups around the ori-
fices, and are dilators or constrictors of those orifices,

The Orbicular Muscle of the Lips is the only thoroughly
cutaneous musele, since it is not connected with bone at any
point.

The Palpebral Orbicular is noticeable for its action, which
spreads the tears over the cornea and at the same time
directs them towards the lachrymal lake at the inner angle,
where they are absorbed by the lachrymal points.

The Buccinator is perforated by Steno’s Duet.

TEMPORO-MAXILLARY REGION.

The Masseter is the only muscle forming a part ot the face
which is not a eutaneous muscle; it is supplied by the fifth
pair.

The Temporal is remarkable for its strength, for its
unigque insertion in the strong coronoid process, for its en-
casement in a fibro-osseous fossa.



136

291

MAXILLARY REGION—MUSCLES OF NECK—HYOID REGION.

PTERYGO-MAXILLARY REGION.

The External Pterygoid:

Has two heads, betwz2en which is found the internal max-
illary artery.

It is inserted also into the fibro-eartilage of the temporo-
maxillary articulation and compels that cartilage to follow
the movement forward of the condyle.

MUSCLES OF THE SUPERFICIAL REGION
OF THE NECK.

The Platysma is the largest cutaneous muscle, contaiming
the most muscular fibres.
The Sterno-cleido Mastoid :
Is a most important surgical musele.
It divides the side of the neck into two large triangles.
Its relations with the large vessels of the neck are of the
greatest importance, as will be deseribed in the surgical an-
atomy of the neck.

MUSCLES OF THE SUPRA-HYOID REGION.

The Digastric:
Is one of the four double-bellied museles.
It gives its name to a surgical region, the digastric tri-
angle.
The Stylo-hyoid is noticeable because its tendons are
perforated by the Digastrie.
The Mylo-hyoid forms the floor of the mouth; all that
is below it is outside of the mouth; all that is above it is
in the mouth.
Its fibres cross to the other side.
It forms a sort of diaphragm.
The Genio=hyoid is above the mylo-hyoid, i. ¢., inside the
mouth.

MUSCLES OF THE INFRA-HYOID REGION.

The Sterno-hyoid is a gnide in tracheotomy.

The Omo-hyoid :

Is a double-bellied musele.

It is remarkable for its irregular course.

It is connected in its middle with the cervical fascia,
which is itself adhered to the Subelavian vein,
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MUSCLES OF THE CHEST.

The Great Pectoral :

Is remarkable for its size, shape, structure.

Its lower border forms the anterior boundary of the
axilla.
The Small Pectoral divides the course of the axillary ves-
sels into three portions: above it, under it and below it.
The Subclavian is an active ligament.
The Great Serrate 1s noticeable for its extent.
The Intercostals are remarkable for the difference in the
direction of the fibres in the externals and the internals.
The Sternal Triangle Musecle is noticeable for the diffienlty
to understand its nse.

MUSCLES OF THE SHOULDER.

The Deltoid :

Is really the only abductor musele of the arm.

It is supplied by one nerve only, the circumflex.
The Supra-spinous, the Infra-spinous, the Small Round
and the Subscapular are really active ligaments of the
Scapulo-hnmeral articulation.

MUSCLESs OF THE ARM.

The Coraco-brachial :

Is the guide to the axillary and brachial arteries.

It is perforated by the Musculo-spiral nerve.
The Biceps— Has two heads— The long Tendinons Head
runs through a joint, the only instance of the kind.— Its
insertion is very limited, but very strong.—The biceps is
the guide to the brachial artery.— It gives off an expansion
which separates the basilie vein from the brachial artery.
The Triceps Extensor— Has three very distinet heads: an
only instance.— The Outer and the Inner Heads are sep-
arated by the spiral groove of the humerus containing the
museulo-spiral nerve.— Its insertion to the base of the
olecranon process is very limited.

MUSCLES OF ANTERIOR REGION OF THE FOREARM.

393

All the four museles of the superficial layer originate from
the internal condyle.
The Long Palmar is inserted into a faseia, the palmar
fascia, an only instance.
The Uino=Carpal Flexor :

Presents at its orvigin an arch under which passes the

nlnar nerve. b
The tendon of insertion presents a sesamoid bone, the pisi-
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MUSCLES OF THE FOREARM AND HAND.

form (like the patella, the flexors of the thumb and of the
big toe).
It is the gnide to the Ulnar Artery.

MUSCLES OF THE DE]-&*JP LAYER OF THE
FOREARM.

The Superficial Flexor forms a layer of itself.
The Deep Flexor and the Long Proper Flexor of the
Thumb form a separate layer of themselves.
All the tendons of the flexors are surrounded at the wrist by
a large common synovial sac which sends a sheath to the
thumb and to the little finger, but not to the other fingers.
In the fingers the tendons of the Deep flexor perforate
those of the superficial flexors.—In the fingers the tendons
have a strong sheath which stops at the base of the last
phalanx.—The Square Pronator forms a layer of itself.

MUSCLES OF THE EXTERNAL REGIONS OF THE
FOREARM.

The Long Supinator forms the outer boundary of the
outer groove of the elbow.—It has a long, flat tendon.—It
is the guide to the radial artery.
The Radio-Carpal Extensors are crossed over by the
deep musecles of the posterior region.
The Short Supinator :

Iz wrapped avound the radius.

It is traversed by the radial nerve.

MUSCLES OF THE POSTERIOR REGION OF THE

FOREARM.

The four museles of the superficial layer originate from
the external condyle.

The Anconeus is an active ligament.

The tendons of the extensors arve joined by fransverse
Bands.

The four museles of the deep layer go to two fingers only,
the thumb and the index ; three to the thumb, the extensors
of the last phalanx, ot the first phalanx, of the first meta-
carpal bone: one to the index finger, the extensor of the
index.

MUSCLES OF THE HAND.

The Opposing musecle of the thumb is possessed only by
man and monkey.
The two heads of the Short Flexor of the thumb are

separated by the tendon of the Long Flexor,

PRSI L
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The Adductor muscle of the thumb is noticeable for its
broad origin and narrow insertion.

All those muscles arve inserted into two small sesamoid
bones.
The Lumbrical Muscles are of a peeuliar shape.—They
originate from a tendon, the flexor, and are inserted into a
tendon, the extensor,
The Interosseous are also peculiar in their nneven dis-
tribution to the fingers.

MUSCLES OF THE VERTEBRAL REGIOXN,.

394 The Anterior Straight Muscles are active licaments.
The Anterior Scalene and its Tubercle is the guide to the
Subelavian Artery and Vein, to the Brachial Plexus, to the
Phrenic Nerve, to the Vertebral Artery, to the Plenra.

MUSCLES OF THE EXTERIOR OF THE ABDOMEN.

The Pyramidal :

Is the tensor musele of the white line.

The Abdominal Straight: Is encased in a fibrous sheath.

It presents transverse bands.

The inner borders limit the white line and are gunides in
laparatomies.

The Epigastric and the Internal Mammary anastomose in
its substance.

The Obliques and the Transverse:

Are broad and flat.— Their fibres are differently directed
in each layer.—They are continnons with those of the
opposite side, throngh the fascize, passing in front and be-
hind the straight muoscle.

The External Obligue forms Poupart’s ligament.

The Lower Fibres of the Internal Obligque and of the
transverse form the Cremaster Muscle,

The Posterior Border of the two obligues form the an-
terior boundary of a slot, limited behind by the anterior
border of the common mass of the Spinal Erector: impor-
tant surgically.

MUSCLES OF THE INTERIOR OF THE ABDOMEN.

The Diaphragm :

Is the most perfect of all the diaphragms of the body
(The others are the mylo-hyoid and the elevator of the
Anus. ) i !

Its sitnation is remarkable and unique, in the interior of
the body and dividing it into two large compartments.

It is broad, flat, enrved. _

Its centre is aponeurotic; it is a kind of digastric.
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MUSCLES OF PELVIS AND THIGH.

It presents several openings: cesophagus and inferior
cava.

Its centre is attached to the pericardium.

It contracts from the centre to the periphery.

It receives a spinal nerve on each side and no other.

It is the essential musele of respiration.
The Small Psoas :

Is sometimes wanfing.

Is the tensor muscle of a faseia, like the long palmar and
the tensor of the femoral fascia.
The Large Psoas:

Is the softest musele in the body.

It contains the lumbar plexus in its substance.

It forms the lateral boundaries of the inlet of the pelvis.

It is one of only two museles which may suppurate
primarily.

It contains the erural nerve in its sheath.
The lliac:

Is also a soft musele.

It also may suppurate primarily.

MUSCLES OF THE INTERIOR OF THE PELVIS.

The Elevator of the Anus:

(loses the cavity of the pelvis after the manner of a small
diaphragm, perforated only by the rectum.
The Pyriform :

Is covered over by the large nerves of the Sacral Plexus.
It originates in the pelvis, but terminates cutside of 1t.
The Internal Obturator: also originates in the pelvis,

but terminates outside of it.
No other musecles do this but these two.

MUSCLES OF THE ANTERIOR REGION OF THE THIGH.

The Tensor of the Femoral Fascia.

Is the largest of the tensors (the other four are the long
palmar, the pyramidal of abdomen, the small psoas, the
plantaris).— It is also almost entirely encased into the
femoral fascia (like the abdominal straight).

The Sartorius:

Is the longest and the narrowest muscle in the body.

It erosses the thigh and the femoral vessels obliguely.

It is a most important surgical musele.

The Quadriceps Extensor :

Is the only quadruple muscle in the body.

Its tendon is the patellar ligament.

The patella is a sesamoid bone developed in the tendon.

The deep fibres called the suberureus are inserted into the
synovial membrane.

Its arterial branches are numerous and large.

=
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MUSCLES OF THE INTERNAL REGION OF THE THIGH.

The Gracilis:

Is the musele that projeets under the skin of the inner
region of the thigh when the thighs are open.

It joins the Sartorius and the semi-membranous to form
the goose’s paw.
The Three Adductors:

Are the muscles of walking.

They are all triangular in shape.

The:i.r all originate from the pubis and ischium.

They are all attached to the rongh line of the femur.

The great adductor presents a special long tendon,

It also forms part of Hunter’'s Canal.

The Pectineus:

Is truly also an adduetor.

MUSCLES OF ANTERIOR REGION OF THE LEG.

The Extensor of the Great Toe:

Is covered over above by the Anterior Tibial and the
Common Extensor.

Its tendon is a guide to the Dorsal Artery.
The Third Peroneal :

[s only a part of the Common Extensor.

MUSCLES OF THE EXTERNAL REGIONS OF THE LEG.

The Peroneals:

Wind around the lower part of the bone and this eanses
the twist in the fibula.

The museulo-cutaneons nerve winds through their upper
extremity.

Are the analogue of the radio-carpal extensors,
The Tendon of the Long Peroneal crosses obliguely the
sole of the foot and is the tensor musele of the arch of
the foot.

MUSCLES OF THE BACK OF THE FOOT.

The Short Extensor of the Toes:

Its tendons are inserted into the tendons of another
musele (like the lumbricals and the interosseous, the acces-
sory flexor of the toes).

MUSCLES OF THE GLUTEAL REGIOXN.

396 The Great Gluteal:
Is the thickest muscle in the body.
It forms the buttock.
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The Pyriform ] Are speeially the pelvie tro-
The Internal Obturator | chanterian muscles which are
The External Obturator [ the active ligaments of the
The Square Femoral the Coxo-femoral articulation.
The Gemellar Musecles:

Are part of the internal obturator.

The other Gemellar Museles of the body belong to the
calf of the leg.

MUSCLES OF THE POSTERIOR REGION OF THE THIGH.

The Biceps:
Is the analogue of the biceps of the arm.
There are only two biceps in the body (arm and thigh).
It forms the outer upper boundary of the popliteal space.
The internal saphenous nerve 1s on the inside of it.
The Semi-Tendinous:
Forms the inner upper boundary of the popliteal space.
It contributes to form the goose’s paw.
The Semi-lembranous:
Forms more particularly the upper inner boundary of the
popliteal space.
It is the guide to the popliteal artery.

MUSCLES OF THE SUPERFICIAL POSTERIOR REGION
OF THE LEG.

The Gastrocnemii and
The Soleus:
Form a triceps, the Sural Triceps.
The tendon 15 called the Achilles Tendon.
The Plantaris:
Is a peenliar little muscle.
It corresponds to the long palmar of the forearm.
It is the tensor muscle of Achilles Tendon.

MUSCLES OF THE DEEP LAYER OF THE POSTERIOR

REGION OF THE LEG.

The Popliteal :
Is the analogue of the anconeus.
It is an active ligament.

[t forms the floor of the lower part of the popliteal

space.

The other museles of this layer are remarkable for the

change in their relative situations above and below.

The Long Flexor of the Great Toe in the leg is on the

outside, and in the foot is on the inside.

The Long Flexor of the Toes is in the leg on the inside,

and in the foot is on the outside.

SN S _||.r\_-..-
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The Posterior Tibial is in the leg in the middle, and is on
the inside on the foot.

MUSCLES OF THE PLANTAR REGION.

Are similar to those of the hand.
There is no opposing musele,
There is an additional flexor, the Short Flexor.

There is an Accessory Flexor, peculiar in that it is inserted
into the tendon of the long common flexor.
It is the only musecle inserted to a tendon by fleshy fibres.

MUSCLES WHICH ARE SPECIALLY INTERESTING
OR IMPORTANT.

( Thirty-eight Musecles. )

397 In the Back:— Spinal Ereector — Posterior Straight and

Obligue.

In the Head:—Oecipito-frontal.—Muscles of the Face—
Internal Pterygoid.

In the Neck:—Platysma,—Sterno-mastoid,—Digastrie,—
Mylo-hyoid,—Omo-hyoid.

In the Chest:—Great Peetoral,—Great Dorsal,—Inter-
costals,

In the Shouwlder: — Deltoid,— Supra-Spinous,— Infra-Spi-
nons,—Small Round,.—Subsecapular.

In the Arm:—Coraco-brachial,—Biceps.

In the Forearm:—Ulno-carpal Flexor,.—Radio-carpal
Flexor,—Tendons of the Flexors and their Synovial Sac,—
Long Supinator,—Short Supmator.

In the Huand:—Opposing,—Lumbricals.

In the Verfelral Region:—Anterior Sealene.

In the Abdonien: —Diaphragm,—Psoas Iliac.

In the Anterior Region of the Thigh:—Sartorius,—Great
Adductor.

In Awnterior and Laterval Regions of Leg: —Proper Extensor,
—Long Peroneal.

In the Gluteal Region:—The Pelvi-trochanterian.

In the Posterior Region of the Thigh: —Biceps,—Semi-
membranous.

In the Postevior Region of the Leg:—None specially.

In the Plantar Region—Accessory Flexor,
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MUSCLES OF SURGICAL IMPORTANCE—RBELOOD.

MUSCLES OF SPECIAL SURGICAL IMPORTANCE.
( Twenty-five Musecles. )

In the Head; Masseter, on account of its action in dislo-
cafions.

In the Neek:—Sterno-mastoid : it is the guide to the large
vessels of the neck.—Digastrie: it is a speecial surgical re-
gion.—Mylo-hyoid : it closes the mouth below.—Omo-
hyoid: it is adherent to the subelavian vein.

In the Chest: —Great Pectoral : it forms the anterior bound-
ary of the axilla.—Great Dorsal: it forms the posterior
boundary of the axilla.

In the Shoulder: —Detloid : it is the only abduetor muscle
of the arm.

In the Arm:—~Coraco-brachial : it is the gnide to the ax-
illary artery.—Biceps: it is the gunide to the brachial artery.

In the Forearm:—Long Supinator: it is the guide to the
radial artery.—Ulno-carpal Flexor: it is the guide to the
ulnar artery.—Tendon of the Flexor: on account of the
synovial sae.—Short Supinator: on account of the radial
nerve.

In the Vertebral Region: Anterior Sealene: it is the gmide
to many important structures.

In the Erterior of Abdomen:—Straight: it is the guide in
laparotomies.

In the Abdomen:—Psoas-iliae: it is the seat of abscesses.

In the Awnfevior Kegion of the Thigh:—Sartorins: it is the
guide to the large vessels of the region.

In the Anterior Region of the Leg:—Proper Extensor: it
is the guide to the anterior fibial artery and the dorsal
artery.

In the Erternal Region of the Leq:—Long Peroneal : on
account of the musenlo-cutaneous nerve.

In Gluteal Region:—Pyriform: it is the guide to the glu-
teal artery, the ischiatic artery, the pudic artery and the
great seiatic nerve.

In the Posterior Region of the Thigh:—Biceps: it is the
guide to the external popliteal nerve.—Semi-membranous:
it is the guide to the popliteal artery.

In the Prm'r.i ior Region of the Leg:—Posterior Tibial: it is
the guide to the posterior tibial artery.

In the Plantar Region:—DMuseles in relation with the
course of the external plantar artery.

BLOOD.

Anatomical Elements: Are mainly the Red and the White
Blood Corpuseles.
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Also Blood Plates or Hematoplasts.
Also Free Nuclei.

Also Pigments,

Also Crystals.

Also Hemaglobin,

RED BLOOD CORPUSCLES.

400 Color: They are of an amber color when examined singly

401

under the microscope.

Situation: In the centre of the enrrent.
Number: 300 to one white.
Size: 0.002 to 0.003 of a line.

Shape: Biconcave dise with rounded horders, or double
contour edge.—The centre is depressed and looks like a
nucleus, but there is no nuclens.—When viewed in any
gquantity on a glass slide under the mieroscope they arrange
themselves into pillars or ecolumns.

Structure: They are composed of gelatinous substance.
They have no nueleus.

Movements: They have no active movement of their own.
They are only very elastic and extensible and alter their
shape in their course through small capillaries, but soon
return to their fundamental form.

WHITE BLOOD CORPUSCLES.

Color: They are white.
Situation : Along the walls of the vessel mostly.
Number: One to 300 red.

Are more numerous after eating, especially after eating
animal substance.

Are more numerous in the splenic and hepatic veins.

They are scarce in the hepatic artery.
Size: They are larger than the red.

Some are large and some are small; the small ones are
sometimes half the size of the large ones.
Shape: They are spherical, but may alter their shape in
their course. ,
Structure: They are composed of protoplasm.

They show a nucleus by using acetie aeid; it occupies the
greater part of the corpusele. '

The larger white corpuscles nsually possess two or more
nuclei.

They resemble pus corpuseles.

They frequently have granular contents,
Movements: They have active movements, as explained in
deseribing cells in general.
10
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BLOOD PLATS—STRUCTURE OF ARTERIES AND VEINS.

BLOOD PLATS OR HEMATOPLATS.

Size: They are one-third to one-half smaller than the red
blood corpuseles.

Shape: They are large granules, or pale, cireular or oval
dises.

FREE NUCLEI. .

Number: They exist in great numbers.—(Ranvier.)

BLOOD PIGMENT OR HEMATINE.

Color: Is dark brown or black.
Shape: Is a powder.

STRUCTURE OF ARTERIES.

General Structure. Arteries are formed of three coats:
1st. The External or Filrous Coat is the most resistant.

2d. The Middle or Elastic and Musewlar Coat is formed of
alternate layers of elastic and muscular tissues.

The fibres pursue a longitudinal and a circular course
around the vessel ;: the muscular fibres are of the smooth
kind.

The elastic fibres are fine fibres and broad fibres,
which present round or oval openings and form the
so-called Perforated or Fenestrated Menbrane.
3d. The Internal or Serous Coat is composed of a thin and
delicate basement membrane, lined with a single layer of
elongated polygonal ecells.

Structure in Particular, According to Size:

1st. In large arteries the external fibrous coat is compara-
tively thin ;—the middle or elastie is the thickest;—the in-
ternal 1s also thick.

2d. In the middle-sized arferies the fibrous coat is thickest.
ad. In the smallest arteries the middle coat consists of
musecular tissue only and is the thickest ;—the smaller the
artery, the more abundant is the t‘l'!'[lhl"‘ll]ﬂl tissue.

Vessels: are the Vasa Vasorum.—The arteries come from
the small neighboring arteries and not from the frunk they
supplv.—The veins empty into the contiguous larger venous
branches.

STRUCTURE OF VEINS.

They have the same general structure as the arteries, with
few but important differences.

The FErternal Fibrous Coat is thicker and more resistant
than that of the arteries;—it gradually increases in thick-
ness from the smallest to the largest.

oo e i e i
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The Middle or Musculo-elastic Coat is comparatively thin ;
—the smaller the vessel, the thinner the coat.

The Internal or Serous Coaf is like that of the arteries.

It forms valves.
Venous Sinuses are venous channels which are dug in the
substance of an organ and which are deprived of external
and middle coats, these being replaced by the tissue of the
organ itselt; the interior is lined by the internal coat of
veins.
Vessels of Veins: same as for arteries.

CAPILLARIES.

406 Direct Communication exists between avteries and veins without
the intervention of capillaries, as in matrix of nails, tip of
nose, fingers and toes.

The Smallest Capillaries ave found in the nervous central
system and the largest in the marrow of bones.

Serous Capillaries, 1. e., vessels admitting only the sernm
of the blood without blood corpuseles, do not exist.

ARTERIAL CAPILLARIES

Are composed of a thin, delicate layer of smooth musen-
lar fibres—and of a lining of longitudinal nucleated endo-
thelial cells.

VENOUS CAPILLARIES

Have the same structure, except that the muscular fibres
are much fewer.

CAPILLARIES PROPER OR INTERMEDIATE
CAPILLARIES.

They are formed of a single layer of transparent elon-
gated cells or plates with oval nuelei,—united together by
thin layers of a cement substance.

They are endowed with vital contractility (Stricker).

If capillaries are abnormally distended the cement sub-
stance between the ecells is liable to yield and give rise to
minute holes or mouths, and thus permit blood corpuscles
to pass through.

DESCRIPTION OF THE ARTERIES IN PARTICULAR.

407 Remark. Only the branches of some consequence in oper-
ating or in establishing collateral cirenlation will be con-
sidered.
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CARDIAC AND PULMONARY CIRCULATION.

Divisions. There are three different and independent cir-
culatory cirenits: the eirenlation of the heart, the ecirenla-
tion of the lungs and the general or systemie ecirculation.

CARDIAC CIRCULATION.

The Arteries are the two Cardiac or Coronary Arteries,
which are the first branches giving off from the aorta.

Owing to the contracted condition of the heart during the
ventricular systole, the blood enters these vessels during
the eardiac diastole, which is the opposite with all the other
arteries,

They run along the interventricular and auriculo-ven-
tricular grooves, and anastomose freely.
The Veins are:
1st. The Great Cardiae or Covonary Vein or Sinus, which
returns almost all the blood of the heart.

It runs in the anterior interventricular and the left
auriculo-ventricular grooves,

And it opens into the right auricle above and to the inner
side of the ascending cava.

Its orifice is guarded by an effective valve, the Valve of
the Thebesius.
2d. The Veins of Thebesius, are small venules from the
right side of the heart which open directly into the right
auricle.

PULMONARY CIRCULATION.

It comprises the Pulmomary Circulation Proper, for the
oxygenation of the blood, and the Bronchial Cireulation,
for the nutrition of the bronehi and the tissues of the lungs.

PULMONARY CIRCULATION PROPER.

The Artery is the Pulmonary Artery, which carries black or
venous blood.

It originates from the right ventricle,

It winds around, and passes under, the first part of the
aorta and divides into the right and left pulmonary ar-
teries.

The right subdivides into three large branches, one for
each lobe.

And the left into two large branches only.

Their divisions follow the bronchi and finally forma del-
icate plexus beneath the epithelinm of the the air vesieles.
The Veins succeed the arterial capillaries and form the
Four Pulmonary Veins, the two right or upper veins and
the two left or lower.

They also follow the bronchi and open into the left
auricle of the heart.

Their orifices have no valves; they carry red blood.
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BRONCHIAL CIRCULATION.

The Arteries are the two Bronchial Avteries.

They originate from the aorta.

They follow the bronchi and their divisions, but do not
reach the air vesicles.

Their small size compared to the Inng is easily accounted
for by the small amount of solid tissue the lungs contain
and the nature of that tissue, which everywhere else also
possesses very few capillaries.

The Veins are the Bronchial Veins; they follow the arteries
and open in the azygos.

GENERAL OR SYSTEMIC CIRCULATION—AORTA.

409 Origin: from the left ventricle.

Course: It desceribes an Arch which presents an ascending,
a transverse, and a descending portion, and which ends on
the left side of the third dorsal vertebra.
It then becomes the Thoracic Aorta, which gradually comes
in front of the vertebra and passes through an opening in
the diaphragm opposite the first lumbar vertebra.
It 15 then ecalled the Abdominal Aorta, and is situated
almost on the middle line in front of the vertebrae, and di-
vides opposite the fourth lumbar vertebra into the two
Common I[liac arteries.
Situation or Relation.

The Arch is in relation:

In Front, with Left Innominate Vein and the sternum.

Behind, with the trachea.

Below, with the divisions of the pulmonary arteries, the
auricles and the root of the left lung.

Above, with the branches originating from it.

O the Outside, with the Superior Cava.

On the Inside, with origin or trunk of the pulmonary

artery.
The Thoracic Aorta is in relation with the following
organs :

The Vertebral Coluwmn : on the left above and on the mid-
dle line below.

The (Esophagus : it erosses it obliquely, so that above it
is on the median line, whereas the aorta is on the left; in
the middle of the course the esophagus is right over the
aorta, and below the esophagus is on the left of the median
line and the aorta is on the median line.

The Great Azygos Vein is on the right of the aorta.

The Thoracic Duet 15 also on top of it.

The Plewra : on the left side only.

The Abdominal Aorta is in relation:

In Front, with the mesentery.
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AORTA—INNOMINATE ARTERY—CAROTID.

Behind, with the vertebral column.
On the Right, with the Inferior Cava.
On the Left, with the mesentery.

BRANCHES OF THE ARCH OF THE AORTA.

They are the Innominate, the Left Carotid and the left Sub-
elavian.

INNOMINATE ARTERY.

Situation or Relations. [t is in relation:

In Front, with the Left Innominate Vein, the sternum
and the sterno-clavieular artienlation.

Behind, with the trachea.

Externally, with the Left Superior Cava.

Internally, with the Left Common Carotid.
Branches: It gives rise oceasionally only to the Middle
T hyroid, which ascends in front of the trachea and is dis-
tributed to the thyroid body.

COMMON CAROTID.

Origin: The Right originates from the innominate, but the
Left comes directly from the aorta.

The Left is therefore longer and more deeply seated.
Course: It ascends along the vertebral column to the up-
per border of the thyroid cartilage, where it divides.
Situation or Relations.

In Front, below it is entirely eovered by the sterno-mas-
toid ; in the Middle it is covered only by the edge of that
musele; above, it is not covered at all by it, but by the
veins, the fascia and skin,

Behind, with the vertebral column, the pnenmo-gastric
and the sympathetic.

Internally, with the trachea, esophagus, larynx and thy-
roid body.

Externally, with the internal jugular vein, which overlaps
it considerably.

Branches : Opposite the upper border of the thyroid carti-
lage it divides into the External and the Internal Carofids.
It gives rise to no collateral branches.

EXTERNAL CAROTID.

Origin: Upper border of the thyroid cartilage.

Situation and Course: It is situated at first a little to the
inner side of the internal carotid,—then ascends outside of
the stylo-hyoid and digastrie ;—it is crossed by the hypo-
elossal nerve ;— it then penetrates the parotid gland on the
inner side of the ramus of the jaw ;—and opposite the tem-
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INTERNAL CAROTID. 151

poro-maxillary articulation it divides into the Internal
Maxillary and the Temporal.

Branches: Are the Superior Thyroid, the Lingual, Facial,
Oceipital, Internal Maxillary and the Temporal.

1. The Superior Thyroid is distributed to the upper angle
of the thyroid body.

2. The Lingual in a part of its course runs parallel to the
great horn of the hyoid bone, one-quarter of an inch above
it — it 1s eovered by the fibres of the hyo-glossus musecle.—
The hypoglossal nerve is above it and parallel to it.

3. The Facial cerosses the posterior part of the submaxil-
lary gland.—Strikes the face at the anterior inferior angle
of the masseter.—Runs towards the commissure of the mouth.
—Then in the labio-genial fold towards the wing of the
nose,—and then in the naso-genial fold to the internal an-
gle of the eye, where it is called the Angular.— It inoscu-
lates with the terminal branch of the ophthalmie ecalled the
Nasal.

It gives off the two Labial or Coronary arteries and the
Nubmental,

4. The Occipital is sitnated deeply under the sterno-mas-
toid and trapezius, to the inner side of the mastoid process.

It supplies the occipital region.

It gives off the Descending Cervical (or Princeps Cervices)

which anastomoses with the Posterior Ascending Cervical
(or Profunda Cervicis) of the Superior Intercostal.
5. The Internal Maxillary is directed from the articulation
obliquely forwards and inwards,—it passes between the
two heads of the internal pterygoid musecle.—It passes
through the spheno-palatine foramen.—It is distributed to
the nasal eavities under the name of the Spheno-palatine or
Nasal.

It gives oft the Middle Meningeal, which enters the era-
ninm through the spinous foramen ;—the Descending Pala-
tine htn:- the soft palate ;— the Inferior Dental to the lower
teeth.

ti. The Temporal is distributed to the temporal region.
It gives off the Transverse Facial, which is sometimes
quite large.

INTERNAL CAROTID.

Origin: Upper border of thyroid cartilage.

Course : If ascends along the vertebral column to the base of
the skull.—It then passes through the Carotid Canal of the
petrous bone.—It then proceeds forward through the Cavern-
ous Sinus.—At the end of the sinus it curves backwards,—
gives rise to the ophthalmie,—and divides into its terminal
branches, the Anterior and the Middle Cerebral Arteries.
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SUBCLAVIAN ARTERY.

Situation or Relations in the Neck.

In Front, with the veins and fasecia, then the stylo-hyoid
and digastrie, then the parotid gland.

Behind, with the vertebral column, the pneunmo-gastrie,
sympathetic. '

Internally, with the larynx, pharynx, tonsil.

Externally, with the internal jugular vein.

Branches: Are the Ophthalmic, Anterior and Middle Cere-
brals.

1. The Ophthalmic passes intothe orbit through the optic
foramen, on the outer side of the optic nerve.—It erosses
over the nerve to reach the inner wall of the orbit,—which
it follows to the internal angle ;—there it is ealled the Nasal
and inoseulates with the angular of the facial.

It gives off the Lachrymal to the lachrymal gland,—An-
terior Ciliary to the iris,—the Long Ciliary to the iris,—
the Posterior Short Ciliary to the choroid,—the Central Ar-
fery of the Retina.

2. The Anterior Cerebral is distributed to the anterior part
of the great interhemispherie fissure and to the anterior
lobes of the brain.

It communicates with its fellow by means of the Auterior
Conmimunieating.

3. The Middle Cerebral is distributed to the Sylvian fissure
and to the middle lobe espeecially.

It gives off the Posterior Communicating, which anas-
tomoses with the posterior cerebral from the basilar,

SUBCLAVIAN ARTERY.

Origin: The Right originates from the Innominate Artery.

The Left originates directly from the Aorta.

It is therefore longer and more deeply seated than the
right.
Course: It arches over the pleura,—passes between the two
scalenes,— and terminates at the lower border of the first
rib.
Divisions: It has three portions: the first inside the
scalenes, the second between the sealenes and the third
outside the sealenes.
Situation and Relations :
The First Portion, or Inside the Scalenes, is in relation:

In Front, with the subelavian vein, the pnenmo-gastric
and the recurrent.

Behind, with the eervical plexus.

Above, with the Thoracie Duet, or the Right Lymphatic
Duet.

Below, with the pleura.

Internally, with the common earotid.

Erternally, with the border of the scalenes.



=

SUBCLAVIAN ARTERY. 153

The Second Portion, or Between the Scalenes, is in rela-
tion :

In Front, with the anterior scalene and its tubercle,
whieh separates it from the subelavian vein.

Belind, with the middle scalene.

Above, with the brachial flexus.

Below, with the groove of the first rib.

The Third Portion, or Outside the Scalenes, is in rela-
tion :

In Front, with the clavicle.

Behind, with the brachial flexus.

Below, with the first rib.

Above, with the skin, the subelavian musecle.

Branches: They all originate to the inner side of the
sealene muscles.

They are: the Vertebral, the Inferior Thyroid, the Supe-
rior Intercostals, the Internal Mammary, the Anterior Scapu-
lar and the Posterior Scapular (Transverse Cervieal).

Three originate from a common trunk, called the Thyroid

Axis: the Inferior Thyroid, the Anterior Scapular and the
Posterior Scapular.
1. The Vertebral enters the foramen of the tranverse pro-
cess of the sixth cervieal vertebra.—It ascends through all
the foramina above.—It winds around the atlas.—It enters
the cranium between the oeccipital bone and the posterior
arch of the atlas.—It joins its fellow and forms the Basilar
Artery.

The Vertebral gives off the Anterior and Posterior Spinal
Avrteries to the oblong medulla and spinal cord,—and the
Inferior Cerebellar to the cerebellum.

The Basilar Artery is situated on the middle line of the
Varolian bridge—it divides into the two Posterior Cerebrals.

These receive the Posterior Communicating Artery from
the internal carotid, thus completing the Circle of Willis,
which is formed in front of the anterior cerebral and the
anterior communieating from the internal carotid.

The basilar gives off also the Middle and Superior Cere-
bellar to the cerebellum.

2. The Inferior Thyroid passes behind the internal jugular
vein and internal carotid artery.—It is distributed to the
lower angle of the thyroid gland. i
3. The Anterior Scapular follows the posterior border of
the clavicle.—It is distributed to the supra and infra-spinous
fossee.

4. The Posterior Scapular or Transverse Cervical crosses
obliguely backwards over the subelavian artery and tllu-
nerves of the brachial plexus.—It passes under the trapezius
and descends along the posterior horder of the scapula,
vnder the name of Posterior Seapular.—At the inferior
angle of the scapular it anastomoses with the subseapular
artery.
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AXTLLARY ARTERY—BRACHIAL ARTERY.

5. The Superior Intercostal is distributed to the two
or three superior intercostal spaces.

It gives off the Posterior Ascending or Deep Cervical,
which anastomoses with the descending cervieal of the oe-
cipital.

. The Internal Mammary descends behind the intercostal
cartilages, one-quarter of an inch to the outer side of the
sternum.

It penetrates the abdominal straight muscle, being called
the Descending Epigastrie.

It terminates by inosculating with the deep ascending
epigastric from the external iliae.

AXILLARY ARTERY.

Origin: Lower border of the first rib.
Course: It begins at the lower border of the first rib,
below the subelavian and claviele.—It traverses the axillary
space in its axis.—It terminates at the lower border of the
tendons of the great pectoral and great dorsal museles,
where it becomes the brachial.
Situation or Relations: If is in relation:
In Front, with the vein, the nerves and the fascia.
Behind, with the joint and the humerns.
Above, with the correo-brachial, which is the guide to it.
Below, with the long head of the triceps and the tendon
of the great dorsal.
Branches: Are the Long Thoraecic, the Subseapular and
the Posterior Cirecumflex.

1. The Long Thoracic runs between the small pectoral and

the great serrate, to which it is mostly distributed.

2. The Subscapular is a very large and important branch.
It anastomoses freely with the perforating branches of the
intercostals and the seapulars.

3. The Posterior Circumflex is large. It winds around the
posterior part of the surgical neck of the humerus;—it
anastomoses with the seapunlars and the deep brachial.

BRACHIAL ARTERY.

Origin: Lower border of the tendon of the great pectoral.
Course: It descends vertically to below the artieular line
of the elbow in front of the insertion of the biceps.—It di-
vides therein to the Radial and the Ulnar.
Situation or Relations: Its relations vary above the
elbow and at the elbow.
Above the Elbow, it is in relation:

Internally, with the median nerve, which erosses it ob-
liquely, the faseia, the skin.

Externally, with the anterior brachial.




421

423

RADIAL ARTERY—ULNAR ARTERY. 19:

Anteriorly, with the border of the biceps, whieh is a guide
to it.

Posteriorly, with the humerns.
At the Bend of the Elbow :

It oecupies the iner groove.

It is in relation :

In Front, with the Median Vein, the Expansion of the
biceps and the Two Brachial Veins.

Behind, with the Anterior Brachial.

Externally with the Tendon of the Biceps.

Internally, with the Median Nerve and the Round Pro-
nator.
Branches: are the Superior and Inferior Deep Brachial
and the Great Anastomotie.
1. The Superior Deep Brachial runs in the spiral groove,
together with the musculo-spiral nerve, and anastomoses
with the recurrents.
2. The Inferior Deep anastomoses with the ulnar recur-
rent arteries,
3. The Great Anastomotic does the same.

RADIAL ARTERY.

Origin: From the bifurcation of the brachial, below the
bend of the elbow.

Situation and Course: It follows the radins and the long
supinator musele, which is the guide to it ;— it winds around
the outer part of the wrist, under the extensor tendons of
the thumb ;— it passes through the first interosseous space ;
— it enters the palm of the hand, where it becomes the Deep
Palmar Arch.

Branches. It gives off:

1st. The Recurrent Radial Artery, which anastomoses
with the deep brachial.

2d. The Superficial Palmar or Volar to the Superficial
Palmar Arch.

3d. The Carpals.

4th. Metacarpals.

ath. Dorsal and Palmar Arteries of the thumb and index
fingers.

6th. The Deep Palmar Arch, which is situated hehind all
the tendons, resting upon the upper part of the metacarpal
bones.

The Arch is completed by a deep branch from the ulnar.—
It gives off the Interosseous and Collateral arteries of the
fingers.

ULNAR ARTERY.

Origin: From the bifurcation of the brachial, below the
bend of the elbow.



156

4

7]

0o
L] |

-

424

6

BRANCHES OF THE AORTA.

Situation and Course: It passes under the round pro-
nator and superficial tlexor;—it follows the ulno-carpal
flexor, which is the guide to it, to the pisiform bone ;—there
it erosses the palm of the hand in front of the flexor tendons ;
— it forms the Superficial Palmar Arch.

Branches. It gives oft:

1st. The Anterior Ulnar Recurrent,

2. The Posterior Ulnar Recurrent, which anastomoses
with the inferior deep brachial and the great anastomotic.
3d. The Anterior Interosseous.

4th. The Posterior Interosseous, which gives off the In-
terosseous Recurrent, which anastomoses like the others.
oth. The Anterior and Posterior Carpal arteries.

6th. The Deep Communicating Artery to the Deep Palmar
Arch.

Tth. The Superficial Palmar Arch, which gives off the
Digitals which join the interosseous to form the Collaterals
of the Fingers.

BRANCHES OF THE THORACIC AORTA.

It gives off: 1st, the Bronehial to the bronehi;—2d, the
Intercostals, to the nine lower intercostal spaces;—these
give oft tlle Lateral Perforating Branches, which anastomose
with the Subsecapular (axillary).

BRANCHES OF THE ABDOMINAL AORTA.

They are:— 1st, the Ceeliac Axis: It originates on a line
with the upper border of the neck of the pancreas;—it
divides into the Gastric, distributed along the smaller curva-
ture of the stomach ;—the Hepafie, which enters the liver
through the tr ansverse fissure; .—the Splenie, which runs
along the upper border of the panereas and ends in the
sl}leeu
9d. The Superior Mesenteric. It originates along the in-
ferior border of the neck of the pancreas.

It is distributed to all the small intestines and to the
right half only of the large intestines.
3d. The Inferior Mesenteric. It originates lower down —
it is distributed to the left half only of the large intestines;
— on the rectum it divides into the two Superior Hemor-
rhoidal arteries, which extend as low down as the anus.
4th. The Supra-renals. They are distributed to the supra-
renal eapsules.
5th. The Renals. They are very large ;— the right is the
lower ;—they are sitnated behind the vein and in front of
the pelvis of the ureter.
Gth. The Two Spermatic. They originate below the renal ;
—they descend along the psoas musele ;— they run throngh
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the ingninal canal ;— they descend into the serotum ;—they
are distributed to the epididymis and testicles, :
7th. The Two Phrenic. They are distributed to the dia-
phragm.

8th. The Lumbars. They are distributed between the
psoas and square lumbar museles.

9th. The Middle Sacral. It descends along the middle
line of the sacrum.

COMMON ILIAC.

427 Origin: From the bifurcation of the aorta at the fourth

lnmbar vertebra.
Course: It runs along the psoas musele to the sacro-iliac
junction.—Here it divides into the Internal and External
Iiaes.
Situation or Relations:
In Front, it is ecovered by the peritoneum and ureter.
Behind, it rests on the psoas.
Tnternally, with the vein.
Branches: None.

INTERNAL ILIAC.

428 Origin: From the bifurcation of the eommon iliac opposite
the sacro-iliac articulation.
Course: It descends toward the upper part of the great
saero-sciatic notech.—There it divides into visceral branches,
parietal intra-pelvie branches and parietal extra-pelvie
branches.
Situation or Relations:

In Front, with the peritoneum and the nreter.

Behind, with the sacro-iliac junction.

Internally, with the vein.

429 The Visceral Branches are:

The Three Vesicals.

The Uterine, a very large branch, penetrating at the neck.

The Vaginal.

The Parietal Intra-Pelvic Branches are:

The Ilio-Lumbar, situated at the npper part of the artic-
nlation.— It anastomoses with the lnmbars (aorta).

The Obturator, running forward along the brim of the
pelvis and then through the obturator eanal.— It anasto-
moses with the eirecnmflex (femoral).

The Lateral Sacral, anastomosing with the middle sacral
(aorta).

The Parietal Extra-Pelvic Branches are:

The Gluteal : It passes out through the upper part of the
ereat sacro-sciatic noteh above the pyritorm musele.

It is distributed between the two layers formed by the
three gluteal muscles. '
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EXTERNAL ILIAC—FEMORAL.

The Ischiatic: If passes out through the lower part of the
oreat sacro-seiatic noteh below the border of the pyriform
musecle, in eompany with the internal pudie and the seiatie
Nerve.

It is distributed to the museles of the upper back part of
the thigh.

It anastomoses with the Deep Femoral.

The Internal Pudic: It passes out of the pelvis throngh
the lower part of the great seiatic noteh.— It winds around
the spine of the ischium to penetrate into the small sacro-
sciatic noteh.— If runs along the ascending branch of the
ischinm.

Upon reaching the root of the penis it terminates on the
back of the penis as the Dorsal Artery.

Branches: It gives rise to the following :
The Bulbous, to the bulb, important because of its size.
The {Juw-.i*;rifm.‘;, to the Cﬂvernnus Bodies.

EXTERNAL ILIAC.

Origin: From the bifurcation of the common iliae, opposite
the sacro-iliac artienlation.

Course: [t extends from the sacro-iliac junction to Pou-
part’s ligament.—There it becomes the femoral.

Relations: It is situated to the outer side of the border
of the psoas musele.—It is eovered by the peritoneum ;— it
is erossed by the spermatie duet ;— it is on the outer side of
the vein.

Branches : They are the Cireumflex Iliac and the Epigastric.
1st. The Circumflex Iliac runs along the iliac crest and
Poupart’s ligament.

It iz distributed to the psoas and the abdominal museles.
2d. The Epigastric (deep or ascending) runs along the
inner side of the internal abdominal ring towards the bor-
der of the abdominal straight.

It penetrates the musele and anastomoses with the inter-
nal mammary.

FEMORAL.

Origin: From the external iliae, at Poupart’s ligament.
Course: It extends from Poupart’s ligament to the opening
in the great adduetor musele.—There it becomes the poplit-
eal.

Situation or Relations:

Above, it occupies the middle of Scarpa’s triangle ;—it lies
to the inner side of the sartorius, the psoas-iliac and ante-
rior erural nerve ;—it is on the outer side of the vein.

In the middle of the thigh it is covered by the sartorins,—
is on the i inner side of the internal vast musele,—in fmut
of the vein.
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Below the middle it lies in Hunter's canal,—on the inner
side of the vastus internus,—on the outer side of the sarto-
rius,—in front of the vein.

Branches: They are the Deep Femoral, Anterior Circum-
flex and Great Anastomotie,

1st. The Deep Femoral is really a bifurcation of the
femoral.

It originates about one inch below Poupart’s ligament.

It is situated on the oufer side of the femoral, between it
and the psoas-iliac tendon.

It runs down in the groove between the adductors and the
iuter’nal vast musele.

It gives off Perforating Branches, which go to the poste-
rior part of the thigh and anastomose with the ischiatic.

2d. The Anterior Circumflex often arises from the deep
femoral.

It winds around the posterior part of the neck of the
femur.

It anastomoses with the obturator and the ischiatie.

3d. The Great Anastomotic originates above the ring of
the great adductor.

It descends along the tendon of this muscle.

It anastomoses with the articulars from the popliteal.

POPLITEAL.

Origin: From the femoral, at the ring of the first ad-
ductor.

Course: [t extends from the opening of the great adductor
to the arch of the soleus, where it divides into the Anterior
and Posterior Tibials.

Situation or Relations :

Above the joint, it lies on the femur—to the outer side of
the tendon of semi-membranous,—to the inner side of the
vein and the popliteal nerve,—the latter being itself to the
outer side of the vein.

Opposite the joint, it rests on the posterior ligament,—is
covered by the vein,—which is itself covered by the nerve.
Below the joint, it vrests upon the popliteal muscle and the
tibia,— is on the outer side of the nerve and the vein, but
considerably overlapped by the vein.

Branches: They are the Articular Arteries.

1. The Superior External and Internal Articulars.

2. The Inferior External and Internal Articulars, which
are distributed to the interior of the joint.

They anastomose with the great anastomotic of the
femoral.
3d. The Middle or Azygos Articular is distributed to the
interior of the joint.
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TIBIAL—DORSAL ARTERY—PLANTAR.

ANTERIOR TIBIAL.

Origin: From the popliteal, at the arch of the soleus.
Situation and Course: It pierces the upper part of the
interosseons membrane.— It descends between the anterior
tibial musecle and the long extensor of the great toe to the
anterior tarsal ligament.—There it becomes the Dorsal of
the Foot.
Branches: The Recurrent Tibiul, which ascends on the outer
side of the front of the knee.

It anastomoses with the articulars and great anastomotic.

DORSAL ARTERY OF THE FOOT.

Origin: From the anterior tibial, at the anterior tarsal lig-
ament.

Situation and Course: It extends from the anterior tarsal
ligament to the posterior extremity of the first interosseous
space.—There it becomes the Perforating or Communicating,
which inosculates with the internal plantar artery.

It is sitmated on the tarsal bones.— It is covered by the
skin.—Is on the outer side of the tendon of the extensor
of the great toe.

Branches: They supply the tarsus, metatarsus and the
great toe.

POSTERIOR TIBIAL.

Origin: From the popliteal, at the arch of the soleus.
Situation and Course: It extends from the arch of the
soleus to the internal tarsal ligament, where it divides into
the internal and external plantar.

It descends on the middle line fo the groove between the
posterior tibial musele and long flexor of the toes ;—lower
down it inelines to the inner side of the ankle,—there it is
sitnated between the tendons of the long flexor of the toes
and the long flexor of the great toe, and is covered by the
skin and fascia.

The Posterior Tibial Nerve above is on the inner side ;—in
the middle it crosses the nerve,—and below it 1s on its
outer side.

Branches: Only one, the Peroneal, which descends along
the fibula and divides into an Anterior and a Posterior
Peroneals.

EXTERNAL PLANTAR.

Origin: From the posterior tibial, at the internal tarsal lig-
ament. ;

Situation and Course: It is the continunation of the pos-
terior tibial.— It extends from the internal annular liga-
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ment to the posterior extremity of the first interosseous
space.— It inoseulates with the dorsal of foot.

It is at first directed outwards and forwards between the
short flexor of the toes and the accessory musele to reach
the fifth metatarsal bone.—There it turns towards the pos-
terior extremity of the first interosseous space, forming the
plantar arch, which rests on the posterior extremity of the
metatarsal bones,

Branches: The Plantar Areh, which supplies the four outer
toes.

INTERNAL PLANTAR.

Origin: From the posterior tibial, at the internal tarsal
ligament.
Branches: Are lost in the museles of the internal region of
the foot.

PECULIARITIES OF ARTERIES IN PARTICULAR.

441 Large Arteries are superficial at one end and deep at the

other.
The Innominate Artery :

Is erossed at right angle by the left Innominate vein.,

It is short and large,—it is the shortest of all large
arteries.

It seldom gives rise to collateral branches.

The Common Carotid :
It is crossed by the sterno-mastoid.
It gives rise fo no branches.

The External Carotid :

Is erossed by the hypoglossal nerve,

The Lingual runs parallel to the hyoid bone and to the
hypoglossal nerve.

The Occipital gives rise to the Descending Cervical (a sur-
oiecal collateral branch).

The Internal Carotid :

Runs through a long channel, the carotidean canal.

It runs also through a sinus, the eavernous sinus.

It forms the anterior segment of the cirele of Wilhis, a
surgical collateral branch.

[t gives rise to no branches in the neck, nor in the canal
nor in the sinus.

The Subclavian :

Is crossed by the phrenic nerve, the pneumo-gastrie, the
recurrent laryngeal, the thoracie duct on the left and by
the right lymphatic duet on the right.

The Left Subclavian is longer and sitnated more deeply
than the right. .

The tubercle of the anterior scalene is the guide to the
subelavian artery.
11
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It gives rise to the Vertebral and to the Superior Inter-
costal, which itself gives rise to the Ascending Cervieal, a
surgical collateral branch.

It presents the thyroid axis; i. e., one short branch:
giving rise to three arteries. ; '

All its branches originate from the first portion.

It gives rise to no branches in the middle and third por-
tions. -

The Vertebral :

Ascends through an interrupted bony eanal.

It winds around the lateral mass of the atlas.

The Right and the Left unite to form the Basilar.

The Branches of the Basilar form the posterior segment
of the cirele of Willis.

The Internal Mammary :

Anastomoses with the Epigastrie, and it is the only direct
anastomose between the supra and the infra-diaphragmatie
circulations.

The Posterior Cervical (or Cervical Transverse) crosses
the Subelavian artery and the branches of the brachial
plexus.

442 The Axillary Artery :

It is pronged by the median nerve.

It gives rise to the subscapular, a large surgical collateral
branch.

The Brachial :

Is erossed obliquely by the median nerve, which is usnally
on top of it.

It gives rise to the Superior Profunda, an important sur-
gical collateral branch.
The Radial gives rise to the Reeurrent Radial, the Volar
and the Deep Palmar Branch, all important collateral sur-
oical branches.
The Ulnar gives rise to the Recurrent Ulnar, the Inter-
osseous, the branch of the Superficial Palmar Areh, all im-
portant surgiecal collateral branches,

443 The Arch of the Aorta:

It is the only arch of the kind except azygos vein and
thoracie duct.

It is erossed obliguely by the Innominate Vein.

It is wound around by the Pulmonary Artery.
e It is also wound around by the Left Recurrent Laryngeal
Nerve.
The Thoracic Aorta is crossed obliquely by the cesophagus.
The Abdominal Aorta and Branches will be studied with
the arteries of the organs.
The Common Iliac gives rise to no branches.
The Internal lliac:

Is erossed by the ureter at its origin.
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It gives rise to the Ischiatie, a most important surgical
collateral branch.
The External Iliac:

(zives rise to no branches until near its termination.

Then it gives rise to the Epigastric, an important surgical
collateral branch.

It is crossed by the ureter and the spermatie duet,
The Femoral:

[s crossed obliguely by the Sartorius,

A portion is contained in a fibrous canal,— Hunter’s
Canal.

It gives rise to the Profunda and the Great Anastomotie,
two important surgieal collateral branches.

The Popliteal:

I= deeply seated.

It is erossed obliguely by the vein and the nerve.

It gives rise to the articulars, important surgical collat-
eral branches.
The Anterior Tibial :

Gives rise to the Recurrent Tibial, a surgical collateral
branch. -

It gives rise also to the Dorsal, which inosculates with the
External Plantar.
The Posterior Tibial gives rise to the Peroneal, a surgical
collateral branch.

It gives rise also to the External Plantar, which forms
the Plantar Arch and inosculates with the Dorsal.-

PECULIARITIES OF THE ARTERIES OF THE ORGANS.

ORGANS OF DIGESTION.,
444 Lips:

The Coronary Arteries reach the lips at the commissure.

They are between the museular and mucous layers in the
glandular layer.
Teeth :

The Inferior Dental Artery runs through a bony canal.
Tongue :

The Ranine arteries are dangerously large bevond the an-
terior half.
Tonsils :

The Tonsillar branch is large, and is adherent to the
tissue in chronie tonsillitis; hence hemorrhage.

The Internal Carotid is close to its external surface.
Parotid Gland :

The External Carotid divides in its substance behind the
condyle.
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ORGANS OF URINATION—ORGANS OF GENERATION.

Submaxillary Gland :

The facial artery crosses ifs posterior extremity.
Pharynx :

The Internal Carotid is in relation with the lateral walls.
(Esophagus:

It is erossed obliquely by the aorta.
Stomach :

It is surrounded by an arterial eirele.
Small Intestines:

They are supplied by one artery alone, the Superior
Mesenterie.
Large Intestines:

The right half is supplied by the Superior Mesenteric.

The left half by the Inferior Mesenterie, which terminates
by the Superior Hemorrhoidal to the rectum.
Rectum :

Is supplied by the Three Hemorrhoidals.

The Superior Hemorrhoidals are the largest and most
dangerous.
Anus:

Is supplied by the Inferior Hemorrhoidals, which are
small.
Liver:

The Hepatic Artery is remarkable for its small size.
Spleen :

The Splenic Artery is remarkable for its large size.

ORGANS OF URINATION.

Kidneys: The Renal Arteries are remarkable for their large
size.
The right is lower than the left.

They are in front of the calices and pelvis, and behind the
veins.

They form a Capillary Arterial Portal System.
They carry darker blood than the veins.
Bladder :
It is well provided with arteries; three branches on each
side. - :
ORGANS OF GENERATION.
Testicles :

The Spermatic Arteries are long and slender.
Spermatic Duct:

The Spermatic Artery is closely attached to it.
Penis :

It has two Dorsal Arteries.

They terminate by dilated extremities.




446

447

THE HEART—ORGANS OF RESPIRATION, SPECIAL SENSE. 165

THE HEART.

Has Two Corvonary Arteries.

They originate below the Sigmoid valves.

They fill up during ventricular diastole and by arterial
systole.

ORGANS OF RESPIRATION.

Lungs:

The Bronchial Arteries:

Are remarkably small.

They are the nutrient arteries.

The Pulmonary Artery:

Is remarkably large for the organs.

It contains dark blood.

It terminates by three capillary plexuses.
Thyroid Body :

It is remarkably vascular for its size.

It has five Thyroid Arteries.

CENTRAL ORGANS OF INNERVATION.

Cerebral Dura Mater:

It presents the Middle Meningeal Artery.
Cerebral Pia later:

It is remarkably wvascular.
Cerebrum:

The arteries form the eirele of Willis.

No large arteries penetrate its substance.
Cerebellum :

It is not as well supplied with arteries as the cerebrum.
Spinal Cord:

It presents the two long anterior and posterior Spinal
Arteries. ;

ORGANS OF SPECIAL SENSE.

Choroid:

It is provided with numerous arteries.
Retina :

It presents the Central Artery of the Retina, which is
unique in its eourse in the optie nerve,

The terminal divisions of this artery are remarkable.
Iris:

It is remarkably vascular.

It receives the arteries from two sources: the Posterior
Long Ciliary and the Anterior Short Ciliaries.

ORGANS OF HEARING.
Nothing special.
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ORGANS OF LOCOMOTION.

Bones :

The Long Bones specially possess a Nutrient Artery.

The Petrous Bone is traversed by the Internal Carotid.

The Inferior Maxilla is traversed by the Inferior Dental
Artery.
Articulations :

Many of these are surrounded by Arterial Articular
Cireles.
Muscles:

The Internal Pterygoid is traversed by the Internal Max-
illary.

ORGANS OF CIRCULATION.

Arteries :

The Arteries of Arteries come from neighboring branches
and from the trunk itself.
Veins:

Arteries of Veins come from neighboring branches,

LINES INDICATING THE DIRECTION OF THE MAIN
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ARTERIES AND MUSCLES WHICH ARE GUIDES
TO ARTERIES.

1st. Innominate. Line from the middle of the sternal
junection to the sternal tendon of the sterno-mastoid.

9d. Common, External and Internal Carotids. Line
from sterno-elavieular articulation to space hetweenr mastoid
process and angle of lower jaw. Guide: the sterno-cleido-
mastoid muscle.

Bifurcation of Common Carotid. Opposite upper horder
of thyroid cartilage.

3d. Lingual. Line parallel to great horn of hyoid bone,
one-third inch above it. Guide: hyoglossus musele and
hypoglossal nerve.

4th. Facial. 1st. Line from great horn of thyroid carti-
lage to anterior inferior angle of masseter.—2d. Line from
anterior inferior angle of masseter to angle of lip.—3d.
Line from angle of lip to groove of wing of nose.—4th.
Line from groove of nose to angle of eye.

oth. Internal Maxillary. Immediately behind the condyle
of the jaw.

Gth. Subclavian Artery. Line corresponding to the
middle of space between posterior border of sterno-mastoid
and anterior border of ftrapezius. Guwide: anterior sealene
and its tubercle on the first rib.

Tth. Axillary (ist portion) Infra-clovienlar vegion. Line
below anterior convexity of claviele. Guide: small pectoral
and the axillary vein.
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Sth. Axillary in Axillary Space. Line from apex of axilla
to middle of space between tendons of great pectoral and

egreat dorsal. Guide: coraco-brachial and the two heads of
the median nerve.

Oth. Subscapular Artery. Inner part and lower end of
elenoid cavity. Guide: tendon of the great dorsal.

10th. Brachial. Line from pit of axilla to middle of bend
of elbow. Guide: above, coraco-brachial; in middle,
biceps and median nerve; below, tendon of biceps and
median nerve.

11th. Radial in Forearm. Line from middle of bend of
elbow to styloid proeess. Guide: the long supinator.

12th. Radial Along Outer Border of Wrist. Line from
tubercle of supinator to upper extremity of first interros-
seous space. Guide: tendons of extensors of metacarpal
bone and phalanges of thumb, which it crosses diagonally.

13th. Ulnar. Line from middle of bend of elbow to inner
side of pisiform bone. Guide: ulno-earpal flexor.

14th. Superficial Palmar Arch. Line of the thumb sepa-
rated widely from the fingers.

15th. Deep Palmar Arch. Same line, but half an inch
nearer the wrist.

16th. Internal Mammary. Abont one-quarter inch to
outer side of horder of sternum.

17th. Epigastric. Line from middle of Poupart’s liga-
ment to nmbilicus.

18th. Common and External Iliac. Line from right of
middle of Poupart’s ligament to two inches below the um-
bilicus. Guide : psoas musele.

19th. Gluteal Artery (point of emergence at buttock).
Junction of middle with inner third of a line from the pos-
terior superior spine of ilinm to great trochanter rotated
inward.

20th. Internal Pudic. Junction of lower and middle third
of a line from outer side of tuberosity of ischium to poste-
rior superior spine of pubis.

21st. Ischiatic. Same place, but nearer the middle of the
line.

22d. Bulbous Artery (from Internal Pudic). Horizontal
line midway between anus and root of serotum.

23d. Femoral Artery. Line from middle of Poupart’s

ligament to tuberele of great adductor (upper two-thirds).
Guide: sartorius muscle.

24th. Popliteal. Line, axis or middle of the hams of the
space. (Guide: semi-membranous muscle, the vein and the .
nerve.

25th. Anterior Tibial. Line from head of fibula to middle
of intermalleolar space. Guide: anterior tibial musele.
26th. Dorsal Artery. Line from middle of intermalleolar
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space to first interosseous space. Guide: tendon of long
extensor of great toe (artery on outer side).

27th. Posterior Tibial. Line from middle of popliteal
space to middle of space between internal malleolus and
caleanenm. Guide : tendon of the posterior tibial musele.
28th. Peroneal Artery. Line from middle of popliteal
space to posterior border of external malleolus. Guide:
long flexor of great toe.

29th. Plantar Arch. Line from posterior extremity of
fifth metatarsal bone to posterior extremity of first meta-
tarsal.

CIRCULATORY CIRCUITS.

There are three different and independent eireulatory ecir-
cuitg: the Cardiae, the Pulmonary and the General or Sys-
temie.

The Cardiac Circuit corresponds to the two Cardiac Arte-
ries, to the Great Cardiac Vein and to the Veins of The-
besius.

The Pulmonary Circuit comprises the Bronehial Circula-
tion and the Pulmonary Cireulation.

The Bronchial Circuit corresponds to the Two Bronchial
Arteries and to the Bronchial Veins.

The Pulmonary Circuit Proper, corresponds to the Pul-
monary Artery and to the Four Pulmonary Veins,

The General or Systemic Circuit comprises the Supra-
Diaphragmatic and the Intra-Diaphragmatic cireulations.

These Two Cirenits communicate together through the
anastomose of the Internal Mammary with the Epigastrie
in front. and behind by the anastomose of the Lower Inter-
costals with the Lumbar Arteries. The Venous commmni-
cations are through the veins accompanying the arteries and
through the anastamoses of the origin of the azygos with
the lumbar veins.

The Supra-Diaphragmatic Circuit corresponds to the
Arch and its Branches and to the Superior Cava Vein and
its Branches,

It presents a Cephalic and a Brachial Cirenit.
The Cephalic Circuit corresponds to the Branches of the
Carotids and the Jugular Veins.

The Cephalie Cirenit is subdivided into the Exterior and
the Interior Cireuits.
The Exterior Circuit corresponds to the External Carotid,
the Facial and Temporal Arteries, and to the External Jugu-
lar Vein.
The Interior Circuit corresponds to the Internal Carotid
and to the Internal Jugular Vein.
The Brachial Circuit or Cirenit of the Upper Extremity
corresponds to the Subelavian, Axillary, Brachial, Radial
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Ulnar Arteries and to the Veins of the same name joining
into the Innominate Vein.

The Infra-Diaphragmatic Circuit corresponds to the Tho-
racie and Abdominal Aorta, and to the Inferior Cava Vein.

It comprises the following peeuliar cireuits :

The Portal- Hepatic Cirenit, which eorresponds to the Ceeliac
Axis of the Two Mesenterie arteries and to the Formative
Branches of the Portal Vein and to the Hepatic Veins.

The Renal Circuit is formed by the Renal Arteries and
Veins.— It presents the peeuliar Arferial Portal System of
the Malpighian Corpuscles.

The Penile Circuit corresponds to the Two Dorsal Arteries
and to the Single Dorsal Vein.

The Cireuwits in the Pregnant Uterus present three divi-
sions.—The Circulation of the Uterine Walls corresponds to
the Ovarian and Uterine Arteries and their Veins.—The Cir-
culation of the Embryo or of the Umbilical Vesicle and —
The Circulation of the Fwtus or Placental Cirveulation, pre-
sents the pecnliar Venous Hepatie Branch, the Oval For-
amen and the Arterial Aortic Duet.

The Circuit of the Pelvis corresponds to the Internal Iliac
and its Veins.

The Circuit of the Lower Extremity corresponds to the
[liaes and Divisions and of their Veins.

v Bach large articulation is surrounded by a cirele of arteries

which are the collateral channels by which the ecireulation
is re-established when the main trunks arve ligated. Thus:
Neck and Trunk. Anastomoses of:

Superior Thyroid with Inferior Thyroid.

Occipital and its Descending Cervieal Branch with the
Superior Intercostal and its Ascending Cervical Branch.

The Vertebral with the Internal Carotid through the
cirele of Willis.

The Nasalof Ophthalmic with the Nasal of the facial.
Arm and Trunk. Anastomoses of:

Scapulars of Subelavian with Subscapular and Cirenm-
flex of the Axillary and Ascending of Profunda of Bra-
chial.

Subscapwlar, Long Thoracic, Civewmflex, Deep Brachial and
Seapulars of Subelavian with Perforating Aortic Inter-
costals.
Elbow : Anastomoses between the two Profunda and the
Anastomotiec of the Brachial with the Recurrent Radial,
Reeurrent Ulnar, Recurrent Interosseouns.
Wrist and Hand :

Anastomoses through the Palmar Arches.

Anastomoses of the Interosseous and the Carpals.
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Anastomose between the Supra-diaphragmatic and the
Infra-diaphragmatic Arteries through the anastomoses of :

Internal Mammary and Epigastrie.

Intercostals and Epigastrie.

Lumbar Arteries with the last Intercostals.
Trunk and Thigh. Anastomoses of:

Ischiatie with Profunda.

Civenmflex Iliae with the Lumbar Arteries.

Cireumfler and Obturater with Epigastric and Internal
Mammary.
Knee Joint. Anastomoses of :

The four Articulars with the great Anastomotic and with
Recurrent Tibial.
Ankle and Foot. Anastomoses of the—

Dorsal with the External Plantar.

Dorsal with the Peroneal.

Aunterior Tibial with the Peroneal.

ENUMERATION OF THE MOST IMPORTANT BRANCHES

=1

OF ARTERIES NECESSARY TO UNDERSTAND THE
ESTABLISHMENT OF THE COLLATERAL CIRCULA-
TION AFTER THE LIGATURE OF ARTERIES.

External Carotid :—Superior Thyroid,— Lingual,— Faeial,
— Oecipital, giving rise to Descending Cervical,— Internal
Maxillary,— Temporal.
Internal Carotid :

Nasal, the terminal branch of the Ophthalmie.

Anterior Cerebral, giving rise to the Anterior Communi-
cating.

Middle Cerebral, giving rise to the Posterior Communi-
cating.
Subclavian Artery :

Vertebral, forming the Basilar, which divides into the
Posterior Cerebrals.

Inferior Thyroid.

Superior Infercostal, giving rise to the Ascending Cervical.

Internal Mammary.

Anterior Seapular (or Supra-scapular).

Posterior Scapular (or Transverse Cervical).
Axillary :—Long Thoraecic,— Subseapular,—Posterior Cir-
cumflex.
Brachial : — Superior Deep Brachial, — Inferior Deep
Brachial,— Great Anastomotie.
Radial :— Recurrent Radial,— Palmar or Volar,— Carpals,
— Metacarpals,—Deep Palmar Arch.
Ulnar :—Anterior Ulnar,—Posterior Ulnar,— Anterior In-
terosseous,— Posterior Interosseous,— Recurrent Interos-
seous,— Carpals,— Metacarpals,—Branch to Deep Palmar
Arch,—Superficial Palmar Arch.
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458 Thoracic Aorta :—Intercostals.

Abdominal Aorta :—Lumbars.
Internal Iliac.
Visceral Branches:—Vesical,—Uterine,—Vaginal.
Parietal Intra-pelvic: — Ilio-lnmbar, — Lateral Saeral,—
Obturator.
Parietal Extra-pelvie: — Gluteal, — Ischiatic, — Internal
Pudie.
External lliac :—Epigastrie,—Circumflex Iliac,
Femoral :— Deep Femoral, giving rise to Perforating,—
Anterior Cirenmflex,—Great Anastomotie.
Popliteal :—5Superior Artienlars, Internal and External.—
Middle Articulars,—Inferior Articulars, Internal and Ex-
ternal.

Dorsal of the Foot, terminating into the Perforating and
Communicating.
Posterior Tibial :

Peroneal, giving rise to Anterior and Posterior Peroneals.
External Plantar forming the Plantar Arch, mosenlating
with the Perforating.

SURGICAL COLLATERAL BRANCH OF THE
MAIN ARTERIES.

It is the branch which is commonly the great anastomotic
medinm by which the blood i1s carried to the parts beyond
the hwatul trunk.

In some situations we find alzso a smaller aceessory collateral
surgical branch.

The Common Carotid and the Internal Carotid form
really but one artery, and its surgical collateral branch is
the External Carotid.

The Surgieal Collateral branch of the External Carotid
is the Oceipital Artery, on account of its Descending Cer-
vical branch which anastomoses with the Ascending Cervi-
cal braneh of the Superior Intercostal from the Subelavian.

The Surgieal (ollateral Branches of the Internal Carotid
are the Anterior and Posterior Communicating of the cirele
of Willis.

The Surgical Collateral Branch of the Subclavian is the
Vertebral, because of its free anastomoses with the cirele
of Willis,

The Accessory Branch is the Ascending Cervical from the
Superior Intercostal, on account of its anastomoses with
the Descending Cervical from the Oceipital of the External
Carotid.

The Surgical Collateral Branch of the Axillary is the
Subseapular.— The Aceessory Branch is the Posterior Cir-
cumflex.
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The Surgical Collateral Branch of the Brachial is the
Superior Deep Brachial.— The Aeccessory Branch is the Great
Anastomotie.

The Surgical Collateral Branch of the Radial is the Re-
enrrent Radial.— The Aeccessory Branches are the Volar and
the Superficial Palmar Arch.

The Surgical Collateral Branches of the Ulnar are the In-
terosseons, Anterior and Posterior, because of the anastomo-
ses through the Recurrent Ulnar with the Deep Brachial and
below with the Carpal Arteries from the Radial and Ulnar.

The Accessory Branch of the Ulnar is the Deep anas-
tomotiec branch to the Deep Palmar Arch.

The Surgical Collateral Branches of the Thoracic Aorta
are the Intercostal Arteries, because of the anastomoses
with the Subscapular.

The Surgical Collateral Branehes of the Abdominal Aorta
are the Lumbar, which anastomose with the Ilio-lumbar.
The Common and the External lliacs form really but one
artery, and the Surgical Collateral Branch is the Internal

- Iliac.— The Accessory Branch is the Ischiatic.

The Surgical Collateral Branch of the External Iliac is
the Epigastric.—The Aecessory Branch is the Circumflex
Iae.

The Surgical Collateral Branch of the Femoral is the
Deep Femoral, on aceount of its anastomoses above with
the Ischiatic from the Internal Iliac and below with the
Articulars from the Popliteal. —It is the typical surgical
collateral branch.— The Aecessory Braneh is the Great Anas-
tomotie.

The Surgical Collateral Branch of the Popliteal is the
Anterior Tibial, because it anastomoses above with the Ar-
tienlars and Great Anastomotic and below through the Per-

forating Artery with the External Plantar, Posterior Tibial
and the Anterior Peroneal.

The Surgieal Collateral Branch of the Posterior Tibial
is the Peroneal, because it anastomoses through its anterior

terminal branch with the Tarsal arteries from the Dorsal
and the Anterior Tibial.

COLLATERAL CIRCULATION AFTER LIGATURE (i. e.,

461

HOW THE PARTS BEYOND THE LIGATURE ARE SUPPLIED).

Guide. Name in order each important branch originating
from the ligated artery (above or below the point of liga-
ture), and say with what artery it anastomoses,
Collateral Circulation After Ligature of the Innominate.
Anastomoses of the branches of the Erternal Carotid
with their fellow of the opposite side.
Anastomoses of the Two Internal Carotids in the Cirele of
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Willis through the Anterior Communicating of the Anterior
Cerebrals.

Anastomoses of the Twe Verfebrals in the Cirele of
Willis through the Two Posterior Cerebrals of the Basilar.

Anastomoses of Descending Cervical from Oeceipital with
the Ascending Cervical of the Superior Intercostal (sub-
clavian).

Anastomoses of Long Thoracic and Subscapular of axillary
with Perforating Aortie Intercostals.
Collateral Circulation After Ligature of the Common
Carotid.

Anastomoses of Erfernal Carofid with its fellow.

Anastomoses of Descending Cervical (external carotid)
with the Ascending Cervical (superior intercostal of sub-
clavian).

Anastomoses of Internal Carotid with its fellow in the
cirele of Willis through the Anterior Communicating.

Anastomoses of Infernal Carotid with the Vertebral in the
cirele of Willis through the Posterior Communicating.
Collateral Circulation After Ligature of the External
Carotid.

Anastomoses of ifs Branches with their fellows.

Anastomoses of Facial with Nasal (ophthalmie),

Anastomoses of Descending Cervical (oecipital) with As-
cending Cervieal (superior intercostal subelavian).
Collateral Circulation After the Ligature of the Inter=-
nal Carotid.

Anastomoses of Nasal (ophthalmic) with Facial (exter-
nal carotid).

Anastomoses with ifts Felloww in the eircle of Willis
throngh the Anterior Cerebral.

Anastomoses of the Posterior Cerebral with the Vertebral
in the circle of Willis.

2 Collateral Circulation After the Ligature of the First

Portion of the Subclavian, i. ¢., inside the origin of all
its branches.

Anastomoses of Vertebral with its fellow in the cirele of
Willis through the Basilar.

Anastomoses of the Inferior Thyroid with the other Thy-
roids in the Thyroid Body.

Anastomoses of the Superior Intercostal throngh the As-
cending Cervieal with the Descending Cervieal of the Oceip-
ital (external carvotid).

Anastomoses of the Internal Mammary with the Epigastric
(external iliac).

Anastomoses of the Anterior Scapular with Subscapular
(axillary).

Anastomoses of the Subscapular and Long Thoracie (axil-
lary) with Perforating Intercostal (aorta).

Collateral Circulation After the Ligature of Second, or
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Third Portions of the Subclavian, i. ¢., outside the ori-
ein of all its branches; and

Collateral Circulation After the Ligature of the First
Portion of the Axillary, i. e¢., above the Small Pectoral,
i. ., above the origin of the Long Thoracie (axillary).

These three ligatures are practically all the same as re-
eards the eollateral eirenlation.

Anastomose of the Seapulars (subeclavian) with the Sub-
seapular (Axillary).

Anastomose of the Long Thoracic with Perforating Inter-
costals.

Anastomose of Subscapular with Perforating Intercostals.

Anastomose of Cirewmfler with the Two Seapulars of the
Subelavian.

Cuollateral Circulation After the Ligature of the Axillary
iri its Third Portion, i. ¢., below the origin of the Sub-
seapular, and

Collateral Circulation After Ligature of the Brachial
Above the Origin of the Superior Deep Brachial.

These two ligatures are practically the same.

Anastomose of the Subscapular (axillary) with the As-
cending Branch of the Superior Deep Brachial.

Anastomose of the Cireumfler (axillary) with same.
Collateral Circulation After Ligature of the Brachial
Below the Superior Deep Brachial, but Above the Infe=
rior Deep Brachial,

Anastomoses of the Superior Deep Brachial with Reeurrent
Radial and the Elbow Cirele.

Collateral Circulation After Ligature of the Brachial
at the Bend of the Elbow, i. ¢., below the origin of all its
branches.

Anastomose of the Superior Deep Brachial with Reeurrents
and Elbow Cirele.

Anastomoses of the Inferior Deep Brachial with same.

Anastomoses of the Great Anastomotic with same.
Collateral Circulation After the Ligature of the Radial
Alone.

Anastomoses through the Two Palmar Arches.
Collateral Circulation After the Ligature of the Ulnar
Alone.

Anastomoses through the Two Palmar Arches.

Collateral Circul!ation After the Ligature of the Radial
and Ulnar Simultaneously.

Anastomoses of the Interosseous with the Carpals and
Metacarpal Arteries (from radial and from ulnar).
Collateral Circulation After the Ligature of the Com-
mon lliac.

Anastomoses through Branches of Internal Iliae.

( Alm;mnmﬂe of Ilo-lumbar (internal ilia¢) with Lumbars
aorta).
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Anastomoses of Viseeral Branches of internal iliac with
their fellows.

Anastomose of Laferal Saeral (internal iliac) with Middle
sacral (aorta).

Anastomoses throngh Branches of the External Iliae,

Anastomose of Epigastric (external iliae) with Internal
Mammary (subelavian).

Anastomose of Circumfler Iliac (external iliac) with Lum-
bars (aorta).

Collateral Circulation After the Ligature of the Inter-
nal Iliac. '

Anastomoses of Vesical Branches (internal iliac with their
fellows).

Anastomose of Ilio-lwmbar (internal iliac) with Lumbars
(aorta).

Anastomose of Obtwrator (internal iliac) with Cirenmflex
(femoral).

Anastomose of Laferal Sacral (internal iliac) with Middle
Sacral (aorta).

Anastomose of Ischiafic (internal iliac) with Deep Fem-
oral.

Collateral Circulation After Ligature of the External
Iliac.

Anastomose of Epigastric with Internal Mammary (sub-
elavian).

Anastomose of Civewmflex Ilive with Lumbars (aorta).

Anastomose of Circumfler (femoral) with Obturator (in-
ternal iliae).

Anastomose of Deep Femoral with Ischiatic (internal
iliac).

Collateral Circulation After Ligature of the Common
Femoral.

Anastomose of Deep Femoral with Ischiatic (internal
iliac).

A:{aﬁtnmuse of Circumfler (femoral) with Obturator (in-
ternal iliae).

Collateral Circulation After the Ligature of the Super-=
ficial Femoral Above the Origin of the Great Anas-
tomotic.

Anastomoses of Deep Fenoral with Artieulars (popliteal).
Collateral Circulation After the Ligature of the Pop-
liteal Above the Posterior Ligament.

Anastomoses of Great Anastomotic (femoral) with Re-
eurrent Tibial and the Inferior Articulars.

Anastomoses of Swuperior Articulars (popliteal) with the
Inferior Articulars (popliteal).

Collateral Circulation After the Ligature of the Pop-
liteal Below the Posterior Ligament.

Anastomose of the Great Anastomotic (femoral) with
Recurrent Tibial (anterior tibial).
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Anastomose of all the Articulars (popliteal) with Recur-
rent Tibial.
Collateral Circulation After the Ligature of the An-
terior Tibial.

Anastomose of Dorsal Artery with External Plantar
(posterior tibial).
Collateral Circulation After the Ligature of the Pos-
terior Tibial.

Anastomoses of Erternal Plantar with Dorsal Artery (an-
terior tibial).
Collateral Circulation After the Ligature of the Per-
oneal.

Anastomoses of Dorsal Avtery (anterior tibial) with An-
terior and Posterior Peroneals.
Collateral Circulation After Simultaneous Ligature of
the Anterior and Posterior Tibials.

Anastomoses of Dersal Artery (anterior tibial) with Ante-
rior and Posterior Peroneals. _

Anastomoses of Erternal Plantar (posterior tibial) with
Dorsal Artery and the Anterior and Posterior Peroneals.
Collateral Circulation After the Simultaneous Ligature
of the Anterior Tibial, Posterior Tibial and Peroneal.

Anastomoses throngh muscular branches.

RESUME OF THE VEINS OF THE SYSTETIIC
CIRCULATION.

Divisions: The veins above the diaphragm all end in the
Superior or Descending Cava, and all the veins below the
diaphragm end in the Inferior or Ascending Cava.

SUPERIOR OR DESCENDING CAVA VEIN.

Course. It extends from the junction of the two innomi-
nate veins which form it to the upper part of the right
anricle.
Situation or Relations. The Superior Cava is in relation:

In Front, with the first intercostal space, the second
costal cartilage, the corresponding portions of the border of
the sternum and the second intercostal space.

Behind, with the root of the right lung.

Frternally, with the apex of the right Iung.

Internally, with the origin of the aorta.
Collateral Branches: The Great Azygos.—It is situated in
the posterior mediastinum, to the right of the vertebral
column and thoracie duet ;—it arches over the pediele of the
right lung ;—it empties into the descending cava.—It re-
turns the blood from the intercostal spaces, except the three
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upper.—Iits formative branch communicates with the renal,
and even the ascending cava.
Formative Branches: The left and right innominate veins.

LEFT INNOMINATE VEIN.

Course: It is much the longer, having to cross over to the
right side to form the ascending cava.
Situation or Relations. It is in relation:

In Front, with the upper border of the sternum, about
one-quarter of an ineh below it; also the right sterno-
clavienlar artienlations.

Behind, with the left subelavian artery, left common
carotid, innominate artery, pneumo-gastric nerve, phrenie
nerve, thoracie duet.

Collateral Branches: It receives all the veins which ac-
company the branches of the subelavian artery, except the
seapulars.

It receives also the great thoracie duet.

Formative Branches: Left internal jugular and sub-
clavian.

RIGHT INNOMINATE VEIN.

Course: [s remarkably short.
Situation or Relations. It is in relation:
In Front, with the right sterno-clavic ular articulation.
Behind, with the innominate artery.
Cullateral and Formative Branches: Same as for left in-
nominate, except that it receives the right lyvmphatic duet
instead of the thoracie duet.

INTERNAL JUGULAR VEIN.

Course: It extends almost perpendicularly from the base
of the skull to the superior cava.
Situation or Relations. It is in relation:

In Front, below, with the tendon of the sterno-mastoid ;
in the middle, with its anterior border only; above, with
the skin and fasecia.

Behind, with the vertebral column, the pnenmo-gastrie
and the nw'mpathetu

Internally, with the common ecarotid and the internal
carotid.

Erternally, with the deep eervical lyvmphatic glands, the

parotid gland and the pterygoid muscles.
Collateral Branches: The weins which accompany the
branches of the external cavotid artery, except the internal
maxillary, the posterior auricular and temporal veins (which
are the fmm&tn e branches of the external jugular).

12
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SINUSES.

Formative Branches: The two lateral sinuses and the in-
ferior petrosal sinus.

LATERAL SINUSES.

Situation and Course: They extend horizontally from the
Press of Herophilus on the left side of the internal oecipital
protuberance to the mastoid process;—then they eurve in-
wards and downwards to the jugular foramen.

Collateral Branches: 1st, 1eins from cerebellum and
diplo@é ;—2d, Masteid Vein;—3d, Superior Petrosal Sinus,
which originates from the cavernous sinus and runs along
the superior border of the petrous bone.

Formative Branches: The superior longitudinal sinus,
the straight sinus and the oceipital sius.

SUPERIOR LONGITUDINAL SINUS.

Situation and Course. [t corresponds to the convex or
adherent border of the cerebral falx.—(This sinus, the
Cavernous Sinuses and Lateral Sinuses arve the largest sinuses
of the train. )

Collateral Branches: (Cerebral and diploic veins.
Formative Branches: Superior nasal vein, which passes
through the so-called blind foramen.

STRAIGHT SINUS.

Situation and Course. It is situated at the base of the
cerebral falx, where it joins the tentorinm.

Collateral Branches: 1st, the cerebral veins;—2d, the
inferior longitudinal sinus, which is a small venous traet
corresponding to the free or concave horder of the cerebral
falx.

Formative Branches: The Veins of Galen from the inter-
pozed veil.

OCCIPITAL SINUSES.

Situation and Course: They are two small tracts, situ-
ated on the margin of the oceipital foramen.

INFERIOR PETROSAL SINUSES.

Situation and Course. They are sitnated along the pos-
terior border of the petrous hone ;—they extend from the
cavernous sinus to the jugnlar foramen.

Collateral Branches: The Transverse Sinus, which is situ-
ated in front of the oceipital foramen, and “hu-h establishes

a transverse communication with thl" same sinus on the
other side.

Formative Branches: The cavernous sinnses.
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CAVERNOUS SINUSES.

474 Situation and Course. They are situated on the sides on
the pituitary body.
They contain the internal earvotid artery, the third, fourth,
first branch of the fifth and the sixth pairs of nerves.
Collateral Branches: 1st, Cerebral Veins;—2d, the Ciren-
lar Sinus, which surrounds the pitnitary body in the sella
turcica and which establishes a communication with the
cavernous sinus on the other side.
Formative Branches: The Ophthalmic Vein, which returns
the blood from all the parts contained in the orbit behind
the broad ligaments of the lids.—It inosculates with the
facial vein at the internal angle of the eye.

CLASSIFICATION OF THE SINUSES.

475 Important Sinuses: The only important sinuses are the
Lateral, the Superior Longitudinal, the Straight, the Supe-
rior Petrosal, Inferior Petrosal, the Transverse and the Cav-
ernous,

The Cerebral Sinuses arve the first three, the Lateral, Su-
perior Longitudinal and the Straight, which return the
blood from the brain alone.

The Superior Longitudinal receives the blood from the
surface of the brain.

The Straight Sinus receives the blood from the interior
of the brain through the interposed veil and the Veins of
(zalen.

The Orbital Sinuses are the Cavernous and the Inferior
Petrosal Sinuses, which return the blood from the orbit
through the ophthalmie vein.

Anastomotic Sinuses:

The Superior Petrosal Sinus is an anastomotic branch
between the Cerebral and the Orbital Sinuses. It cor-
responds to the posterior communicating artery.

The Transverse is an anastomotic branch between the
eavernous sinuses of the two sides. It corresponds to the
anterior communieating artery.

The two Lateral Sinuses anastomose through the Press of
Herophilus.

ANASTOMOSES BETWEEN THE INTRA-CRANIAL AND
THE EXTRA-CRANIAL VENOUS CIRCULATIONS.

476 1st. Anastomose of the facial with the ophthalmic at the
internal angle of the eye.
2d. Anastomose of the superior nasal vein with the supe-
rior longitudinal sinus.
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SUBCLAVIAN VEIN.

3d. Anastomose of the superficial parietal veins with the
superior longitudinal sinus by means of the veins of Sar-
torius, which pass through the parietal foramina.

4th. Anastomose of the superficial oceipital veins with
the lateral sinuses by means of the mastoid veins, which
pass through the mastoid foramen.

5th. Anastomose of the deep veins of the outside of the
base of the eranium with the lateral sinus by means of the
condyloid vein, which passes through the posterior condy-
loid foramen. :

6th. Anastomose between the superficial veins and the
sinuses by means of the Diploic Veins.

SUBCLAVIAN VEIN.

Course: It extends from the innominate vein to the outer
border of the first rib, where it becomes the axillary.
Situation or Relations: The Subclavian Vein is in rota-
tiomn :

In Front, with the sterno-clavienlar articulation.

Belind, with the subelavian artery, from which it is sepa-
rated by the anterior scalene, the pneumo-gastric and
phrenie nerves,

Below, with the plenra and the first rib.

Above, with the large lymph ducts and the skin.
Collateral Branches: 1st. Of all the veins accompanying
the branches of the subelavian artery it receives only the
Anterior and Posterior Seapular veins, but it receives the
anferior, external and posterior jugular veins, and the
cephalie.

2d. The Anterior Jugular runs downwards, along the
the anterior border of the sterno-mastoid.— then outwards
across the sternal and clavienlar tendons of this muscle.—
It opens into the subelavian just behind the posterior hor-
der of the elavieular tendon.— It is situated above the fascia
and underneath the platysma and skin.—TIt returns the
blood from the superficial median parts of the neck.

3d. The Erternal Jugular extends from the space hetween
the mastoid process and the angle of the jaw, downwards
and backwards, to the junetion of the posterior border of
the sterno-mastoid and the clavicle.— It crosses the sterno-
mastoid at an acute angle ; also the fibres of the platysma.
— It is situated over the cervieal tascia and underneath the
skin and platysma.— It often receives the posterior jugular
and the anterior and posterior scapular veins.— It is formed
l:}-'_ the junction of the temporal and internal maxillary
veins,

4th. The Posterior Jugular is deeply seated between the
muscles of the back of the neck ;— it is often of large size.
—It terminates in the external jugmlar about the middle
of the neck,



478

AXILLARY VEIN. 181

oth. The Branch from the Cephalic erosses over the clavicle
and opens near the border of the trapezins.
Formative Branch: The axillary.

AXILLARY VEIN.

Course. [t extends from the outer border of the first rib
to the tendons of the great dorsal and great pectoral.
Situation or Relations: The Axillary Vein is in relation:

In Front, with the ecosto-elaviecular membrane and the
small pectoral musele.

Behind, with the axillary artery, which it uncovers a little
only bevond the small pectoral muscle.

Collateral Branches: 1st, All the veins which accompany
the branches of the axillary artery, the subseapular vein
especially ;— 2d, it often receives the Deep Basilic Vein;
— 3d, the Cephalic, which extends from the elbow to the
claviele ;— it aseends along the outer border of the biceps,
then lies in the pectoro-deltoid groove — and opens into the
axillary immediately below the clavicle,— after giving off a
superficial branch to the subelavian vein.

Formative Branches: Are the deep and the superficial
veins of the upper extremty.

The Deep Veins are the two brachial veins which accom-
pany the brachial artery; they are themselves formed by
the two deep radial veins and the two deep ulnar veins,
The Superficial Veins are the Median, the Superficial
Radial, the Superficial Ulnar, the Median Basilie, the
Median Cephalie, the Basilic and the Cephalie.

The Median Vein runs along the middle of the fore-
arm, from the wrist to the bend of the elbow, where it
divides into the median cephalic and the median basilie.
The Median Cephalic passes upwards and outwards, and is
joined by the superficial radial vein.

The Median Basilic runs along the inner groove, erossing
obliquely the brachial artery, the deep br achial veins and the
median nerve, from which it is separated by the fibrous ex-
pansion of the biceps; it is joined by the superficial ulnar.
— It receives a large anastomotic branch from the deep
veins,

The Superficial Radial ascends along the index finger and
thumb, and then on the radial side of the front of forearm
to the beud of the elbow, where it joins the median cephalie,
the two forming the cephalie vein,

The Superf:clai Ulnar ascends along the little finger, then
along the ulnar side of the front of the forearm to “the bend
of the elbow, where it joins the median-basilie to form the
basilie vein.

The Basilic Vein ascends along the inner border of the
biceps to the lower third of the arm, where it pierces the
fascia and joins one of the deep brachial veins.
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ASCENDING CAVA VEIN—COMMON ILIAC VEIN.

The Cephalic Vein ascends subentaneously along the outer
border of the biceps, then between the deltoid and the pee-
toral to near the clavicle, where it discharges into the
axillary.

INFERIOR OR ASCENDING CAVA VEIN.

Course. It extends from the fourth lnmbar vertebra to the
right auricle of the heart.
Situation or Relations. It 1s i relation:

I Frount, with the mesentery, the head of the pancreas,
the special groove of the liver and the fibrous opening in the
diaphragm.

Behind, with the vertebral column and pillar of dia-
phragm.

On the Left with the Aorta.

On the Right with the psoas.

Collateral Branches: It receives the portal hepatic system
of veins, the reno-genital veins and the parietal veins.

1st. The Portal Vein is formed by the Splenic and the Su-
perior Mesenteric Veins.

Previously to joining the splenie, the Superior Mesenterie
receives the Inferior Mesenterie.

The Portal Vein extends from the neck of the pancreas to
the transverse fissure.— It is situated in the left of the
gastro-hepatic omentum, behind the common hile duet and
the hepatic artery, in front of the foramen of Winslow and
the ascending cava.

It aseends into the interior of the liver.

In the lobules its eapillaries and those of the arteries are
suceeeded by the eapillary radicles of the hepatie veins,
which all gather in the centre of the lobules.

The hepatic radicles finally formm three large Hepatic
Veins which open into the ascending cava, along the upper
border of the liver.

The walls of the hepatie veins adhere to the hepatie tissue
and remain gaping when cut across.
2d. The Reno-genital veins are the supra-renal, the renal
and the spermatic veins.

dd. The Ascending Cava receives also the parietal veins,
the phrenie, the lumbar and the spinal veins.
Formative Branches: Are the two common iliac veins.

COMMON ILIAC VEIN.

Situation and Course: [t extends from the sacro-iliae
Junction to the ascending cava.

The Rightis at first on the inner side of the artery, then
passes under to its outer side.
The Left is larger and longer than the right.—It is at first
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under the left artery, then crosses in front of the fourth
lnmbar vertebra and passes under the right artery.

They are both covered by the peritonenm and are crossed
by the ureters.
Collateral Branches: The ilio-lumbar, the lateral sacral
and the spinal veins.
Formative Branches are the internal and the external
iliac veins.

INTERNAL ILIAC VEIN.

481 It corresponds to the artery, but is placed behind it.

EXTERNAL ILIAC VEIN.

Situation and Course: It extends from Poupart’s liga-
ment to the sacro-iliac articulation.—There it joins the
internal iliac to form the common iliac.— Near the erural
arch it is on the inner side of th: artery, but higher up it
passes under it and then is on its outer side.

Collateral Branches: The circumfler iliae veins and the
deep epigastric veins.

Formative Branch is the femoral vein.

FEMORAL VEIN.

482 Situation and Course: [t follows the artery.—Beneath
Poupart’s ligament it 15 on the inner side of the artery ;—
in the middle third of the thigh it is behind it; — the
lower third it is on the outer side.

Collateral Branches:
1st. The Veins corvesponding to branches of the arteries.
2d. The Internal Saplhenous Vein, which is a superficial vein.
—It ascends along the inner side of the foot —and then in
front of the inner malleolus and the internal border of the
tibia.— It ascends behind the inner condyle of the femur;—
thenee upwards and a little forwards — to the special open-
ing for it, the saphenous opening, in the faseia lata, about
one inch below Poupart’s ligament.
Formative Branch is the popliteal.

POPLITEAL VEIN.

483 Course: It extends from the ring in the great adductor to
arch of the soleus.
Situation and Relations:
Above the knee 1t 1s on the outer side of the artery and on
the inner side of the nerve,
Opposite the knee it covers the artery and is covered by the
nerve,
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PECULIARITIES OF VEINS IN PARTICULAR.

Below the knee it lies on the inner side of the artery and
on the outer side of the nerve.

Collateral Branches: Are the deep veins and the external
saphenous vein.

1st. The Deep Veins ave the branches accompanying “the
artieular arteries.
2d. The Short Saphenous Vein ascends along the outer border
of the foot,— passes behind the external malleolus,— ascends
along the outer border of the Achilles tendon,— and thence
along the middle line of the back of the leg to the middle
of the popliteal space ;—there it opens into the popliteal vein.

Formative Branches are the deep veins of the leg and foot
which accompany the arteries: the two anferior tibial
veins, the two dorsal veins of the fooi, the two posterior tibial
veins, the two exfernal and internal plantar veins, and the two
peroneal veins.

PECULIARITIES OF VEINS IN PARTICULAR.

Large Avteries are accompanied by only one large vein ex-
cept the brachial, which has two small ones,

Veins going throwgh museles or coming from museles are
the only ones provided with valves.

Large Veins ave always alongside or on top of arteries,
never under, with but two or three exceptions, which will
be explained further.

Often the vein is the more superficial and 1s first met by the
knife.

They often overlap the artery considerably.

The Superior Cava receives but one eollateral branch, the
ereat Azygos, which arches over the pedicle of the right
lung.

ThegLeft Innominate crosses from the left to the right and
is, therefore, much longer than the right.

[t receives the Thoracic Duet.

The Right Innominate is much shorter.

It receives the Right Lymphatic Duet.

The Innominate Veins receive almost all the branches
which correspond to the arterial branches of the subelavian
arteries.

The Internal Jugular Vein adheres to the posterior lacer-
ated foramen.

It nsually adheres close but loosely to the sterno-mastoid.

[t anastomoses freely with its fellow through the lateral
sinus.

The Inferior Thyroid, the Lingual and the Facial Veins,
branches of the Internal Jugular, eross on top of the corre-
sponding arteries.
The Head has two remarkable Superficial Veins, the Frontal
and the Temporal.
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The Face has a Superficial Vein, the Facial.

It follows the artery, but runs a straighter conrse,

It inosculates with the ophthalmic at the internal angle of
the eye.

The Neck has peculiar mpexﬁ:-ml or subeutaneous veins,
which are the External and the Anterior Jugular Veins.

( We have also similar subeutaneons veins in the arm and
leg, none in the trunk.)

The Subclavian Vein adheres to the fascia of the omo-hy-
oid.

The Axillary Vein overlaps the artery considerably, espee-
ially in its fwo first portions.

The Brachial Veins are two in number, whereas there is
but one femoral vein.

The Upper Exfremity has peenliar superficial or subeuta-
neons veins, which are the Median Basilic and the Median
(ephalie, the Cephalic and the Basilic.

The Thoracic Walls are drained by a peenliar vein, the
Great Azygos, which arches over the pedicle of the right
lung to dischar e into the Superior Cava.

The Inferior Cava Vein is much larger after receiving the
Hepatic Veins; also after receiving the Renal Veins.

The peeunliarities of these veins have already been de-
seribed.

The Common Iliacs and the External [liacs pass under
the arteries.

The Femoral Vein winds around the artery so that above it
is internally, then posteriorly in the middle of the thigh,
then externally in Hunter's canal.

The Popliteal Vein crosses the artery obliguely.

It is on the top of the artery.

It is below the nerve.

The Lower Ertremity has two peculiar superficial or suben-
taneous veins: the Long or Internal Saphenous, and the
Short or External Saphenous.

PECULIARITIES OF THE VEINS OF SOME ORGANS.

ORGANS OF DIGESTION.

457 Lips: The veins of the Upper Lip discharge into the Facial,

which itself inosculates with the n]nhthﬂhuw and these with
the Cavernous Sinus and the Sinuses of the Brain.
Tongue: The Ranine Veins are visible through the mucons
membrane.

Parotid: The Temporal and the Internal Maxillary Veins
join the substance of the parotid to form the External Jug-
ular.
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ORGANS OF URINATION—ORGANS OF GENERATION.

Stomach, Small and Large Intestines to Anus.—Their
Veins form the Portal System.—They have no valves.
Spleen : Its veins also form the portal system.— It has no
valves also.

The venous capillaries begin by dilated extremities.
Liver: It receives the Portal Vein.

It presents the Central Intra-lobular Hepatic Vein.

The Hepatiec Veins discharge along the upper border
into the Ascending Cava, instead of coming out of the organ
at the hilum.

‘The hepatic veins adhere to the hepatic tissue and remain
gaping when cut across.

They have no valves.

There are two hepatic veins for the right lobe.

There is only one for the left lobe.

ORGANB OF URINATION.

Kidneys: Renal Veins,

The Right is lower than the left.

The Left is longer than the right, and erosses over from
the left to the right.

They are remarkable for their size.

They originate from the capillary plexus around the
lobules.

They have no valves.

They contain redder blood than the arteries.

The Right receives the Spermatic Veins direct.

They anastomose with the lowest branches of the Azygos.
Bladder :

The neck is surrounded by a well marked plexus, which
receives the Dorsal Vein of the Penis,
Prostate: It is also surrounded by a plexus of veins,

ORGANS OF GENERATION.

Scrotum :

Its veins discharge into the superficial veins.
Testicle and Epididymis:

The veins follow the Spermatie Duet.

They are loosely connected with the duet, whereas the
arteries are closely attached to the duet.

On the Right they discharge into the Renal Vein.

On the Left they discharge into the Pampiniform
plexus.

They have no valves.
Penis :

Has one Single Dorsal Vein,

It originates by open dilated extremities.

It discharges into the Vesical Plexus.

It has no valves.
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HEART

The Proper Tissue or Walls present the Great Coronary
Vein and the Small Veins of Thebesius.
The Great Coronary Vein:

Returns the blood from the tissnes or walls of the thick
left heart.

It has valves in its course.

It presents the Thebesian Valve, at its opening into the
right auricle.
The Small Veins or Veins of Thebesius:

They return the blood from their right walls and open
dirvectly into the auriele,
The Right Auricle receives :

The Veins from the walls.

The Superior Cava returning the blood from all the supra-
diaphragmatic parts of the body.

The Inferior Cava, returning the blood from all the infra-
diaphragmatic parts of the dei’
The Left Auricle receives:

The Four Pulmonary Veins.

They have no valves.

They contain red blood.

The left Pulmonary Veins arve longer.

ORGANS OF RESPIRATION.

Bronchi :

Their Veins are separate or distinet from the pulmonary
veins.

They discharge into the Azygos veins, or some close
branch.
Lungs:

They present the four Pulmonary Veins.

They originate from the walls of the air vesicles.

They have no valves.

They discharge into the left auricle.

The left are longer.

They contain red blood.
Thyroid Body:

The Veins are large and numerous.

CENTRAL ORGANS OF INNERVATION.

Dura Mater of Brain:

It presents the Sinuses of the Brain, already deseribed.
Cerebral Veins.
Superficial Cerebral Veins:

They are situated in the pia mater.

ThP}; open into the Superior Longitudinal Sinus, against
the course of the blood.
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ORGANS OF SPE(CIAL SENSE—BONES—MUSCLES.

They discharge in the various neighboring sinuses.
Deep Cerebiral Veins:

They originate from the choroid plexuses, and from the
walls of the interior cavities.

They form the Veins of Gallen, sitnated in the substance
of the Interposed Veil.

The Veins of Gallen emerge throngh the transverse fissure
of the brain and open into the Straight Sinus.
Spinal Veins:

Are large and numerous.

They empty during ventricular ‘ﬂr wtule, and make room
for the cerebro- =~pmﬂ] fluid from the eranium.

ORGANS OF SPECIAL SENSE.
Nose :

Its veins discharge into the parotid and the facial, which
inosculates with the ophthalmie.
Nasal Cavities:

The Veins at the Roof anastomose with the Supeuﬂr
Longitudinal Sinus.

Eyeball and Orbit:

All the veins behind the Broad Ligament discharge into
the ophthalmie, and these same discharge into the Cavern-
ous Sinus,

Choroid :

Its veins are the Four Vorticose Veins.

They emerge from the eye at a point different fmm the
point of entrance of the arferies.

The Capillary Veins are also Vorticose.

Retina :

The vein, like the artery, divides in the optie papilla into
an upper and lower arched branch.
Iris:

Its veins discharge into the Circular Sinus or Canal of
Fontana.

Eyelids:

All the veins in front of the Broad Ligament discharge
into the Facial.

All the veins behind it discharge into the Ophthalmie.

BONES.

Diploe of Bones of Skull:
Presents Sinuses.

Venules are usually attached to the bony tissue, hence
hemorrhages and sepsis.

MUSCLES.

~ All veins which traverse musecles, or which come from
them, are provided with valves.
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ARTERIES AND VEINS.

Veins of Arteries and of Veins, i. ¢., Veins of the Walls
of Arteries and of Veins:

They discharge into neighboring small venules, not into
the main trunk.

RESUME OF THE LYMPHATIC SYSTEM.

Structure of Lymphatic Vessels: They have the same
strueture as the small veins.

The radicles of the lymphaties originate :— 1st, in spaces
between the fascicules of the connective tissue called the
lymph spaces;—2d, in the spaces between the so-called fol-
licles of the lymphoid organs and called the Iymph sinuses;
—3d, on the surface of the serous membranes by minufe
orifices.

N. B.—There is nowhere any communication between the
lymph radicles and the eapillaries, either dirveet or indirect.
Structure of Lymphatic Glands.

They are composed of :

1st. A Cortical and a Medullary portion.

2d. An Envelope or Capsule, which is formed of delicate
fibrous tissue. ,

3d. A Proper Substance, which is composed of alveoles
filled with lymphoid eells.

4th. Of Afferent Lymphatics, which penetrate the periph-
ery of the gland and terminate by a free opening into the
alveoles,

ath. Of Effevent Lymphatics, which originate also by free
openings and come out throngh the hilum.

LYMPH.

The anatomical elements ave the Lymph Corpusecles, which
resemble the white corpuseles of the blood.

The lymph corpuseles arve few before passing through the
lymphatic glands; the lymph (and the ehyle) receive their
corpuscles from lymphatie glands.

CHYLE,

The anatomical elements are the Chyle Corpuseles.

They are analogous to the lymph corpusecles.

Chyle presents also fatty granules, oil globules, free
nuelei and few red blood corpuscles.

The Granular Substance of the chyle poured into the large
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THORACIC DUCT—LYMPHATIC DUCT.

veins of the neck disappears as the blood passes through the
langs. ‘

Like the lymph, chyle confains no corpuseles before enter-
ing the lymphatie glands, but they are numerous after leav-
ing the glands. _

The milky appearance of the chyle in mammals is due to
innumerable minute dust-like particles formed by globules
of fat enclosed in a layer of albumen.

The Coagulwm of Lymph and Chyle may become red by
exposure to air.

THORACIC DUCT.

Length: It is about one foot long.

Situation and Course: It extends from the fourth lnmbar
vertebra to the junction of the left internal jugular and
subelavian veins.

It ascends in front of the vertebral columm lying to the
right of the aorta and to the left of the ascending cava.

It passes into the chest through the aortic opening of the
diaphragm, and ascends between the aorta on the left and
the great azygos vein and cesophagus on the right.

At the upper part of the chest it arches over the left sub-
clavian artery to open as already desecribed.

Its opening 1s guarded by a valve.

Collateral Branches: It receives all the lymphaties from
the glands of the left side of the head and neck, left arm,
left side of chest.

Formative Branches are the lymphatics from the Inmbar
and aortic glands, which themselves receive the lymphaties
from the glands of the abdominal and pelvie viscera and
walls (both sides), and from the two lower limbs.

RIGHT LYMPHATIC DUCT.

Length: It is not more than one inch long.
Situation and Course: [t extends from the right supra-
clavicular region to the superior mediastinum.

It 1s situated behind the right subelavian artery, near its
junetion with the common carvotid.

It arches over the right subelavian artery.

It opens at the point of junction with the right internal
Jugular and subelavian veins.

Its opening is guarded by a valve.
Collateral and Formative Branches: It receives all the
superficial and deep lymphatics from the right side of
the face, neck and chest; also from the right upper ex-
tremity
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SITUATION OF THE LYMPHATIC GLANDS AND THEIR

202

AFFERENT AND EFFERENT VESSELS.

N. B.—The Deep Lymphatics follow the deep vessels to
reach their glands.

The Superficial Lymphatics follow the main superficial
vein of the region to reach their glands (as facial, ulnar,
basilie, internal saphenous veins).

HEAD.

1st. The Buccal Glands (on bueccinator muscles) receive
lvmphaties from the frontal region, which run along the
frontal and faecial veins and discharge into the deep cervieal
elands.

2d. The Parotid Glands receive the lymphaties from the
ear, temple, outer part of the ey Elidh, upper part of the
r*heek and discharge into the deep cervical glands.

3. Tlle Posterior Auricular Glands receive lvmphatw&
from the skin of neighboring parts and discharge into the
deep cerviecal glands.

4th. The Occipital Glands receive lymphaties from the
oecipital region and discharge into the deep cervical glands.

NECK

Superficial Lymphatic Glands :

1st. The Digastric Glands receive the lymphatics from
the middle of the lower lip and discharge into the deep
cervical glands.

2d. The Submaxillary Glands receive the lymphatics from
the outer part of the lips and discharge into the deep
cervical glands.

3d. The Supra-clavlcular Glands receive lymphaties from
the skin of neighboring regions and dise Ildlwe into the
large lymphatic duets.

Deep Lymphatic Glands :

The Upper Carotid or Cervical and Deep Parotid receive
the lymphaties from the meninges, cerebrum, nasal cavities,
pharynx, mouth, temporal and orbital fosse, and discharge
into the inferior carotid glands.

The Inferior Carotid or Cervical Glands receive the
lymphaties from the pharynx, larynx, trachea, cesophagus
and thyroid gland, and discharge into the large duets.

UPPER EXTREMITY.

Superficial Glands :
The Epitrochelar Glands veceive the inner lymphaties of
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CHEST—ABDOMEN.

palmar extract of forearm—and discharge into the axillary
olands.
Deep Lymphatic Glands:

The radial, ulnar, and brachial (very small glands) are

situated along the arteries ;—they discharge into the axillary
glands. _
Axillary Glands: 1st. Group: around the axillary artery
and vein ;— they receive all the vessels from the above
glands, the neck, upper umbilical region of back and the
shonlders.— They discharge into the subclavian glands.

2d. Group: along the lower border of the great pectoral :
— they receive lymphatics from epigastrium, mammary
glands, the sides of the chest.—They discharge into the
subelavian glands. :

Subclavian Glands (around subelavian vessels): they re-
ceive all the vessels from the above glands.— They discharge
into the large duets.

CHEST.

1st. The Anterior Mediastinal Glands receive lymphaties
from the diaphragm and the convexity of the liver,—and dis-
charge into large duets.

2d. Internal Mammary Glands receive lymphaties from
parts supplied by the artery—and discharge into the large
duets. :

3d. Superior Mediastinal Glands or Cardiac Glands re-
ceive lymphatics from the heart, pericardium and thymns
gland,—and discharge into the thoraeie duet.

4th. The Intercostal Glands receive lymphatics from parts
supplied by the arteries,—and discharge into the large duets.
Hth. The Posterior Tediastinal Glands or Aortic and
(Esophageal receive lymphatics from esophagus, aorta
and areolar tissue,—and discharge into the large ducts.
9th. The Bronchial Glands receive lymphatics from the
bronehi and lungs,—and discharge into the thoracie duet.

ABDOMEN.

1st. The Gastric Glands (along the concave border) re-
ceive the lymphatics from stomach;—the efferent lym-
phaties discharge into aortic glands.

2d. The Hepatic Glands (in gastro-hepatic omentum)
receive lymphatics from liver and stomach ;—the efferent
Iymphaties discharge into aortic glands.

3d. The Splenic Glands (in the hilum and gastro-splenie
omentum) receive lymphaties from spleen and stomach ;—
the efterent lymphaties discharge into the aortic glands.
4th. The Tesenteric Glands receive lymphaties from the
intestines ; they are the luefenls;—they discharge into the
thoracic duet.
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ith. The Lumbo=-psoas Glands (in front of insertions of
psoas muscles) receive lymphaties from supra-renal cap-
sules, kidney, body of the uterns, oviduet, ovary, testicles;
—they discharge into the thoracic duet.

Gth. The Aortic Glands extend from aortie opening to the
bifurcation ;— they receive lymphatics from stomach, in-
testines, liver, spleen, pancreas;—they discharge into the
thoraecie duet.

PELVIS.

1st. The Sacral Glands receive the lyvmphatics from the
rectum, bladder, neck of uterus, seminal vesicles and pros-
tate ;— they discharge into the thoracie duet.

2d. The Internal Iliac Glands receive the lymphaties from
rectum, bladder, neck of uterus;—they discharge into the
lumbar glands.

3d. The Gluteal and Ischiatic Glands are sitnated along
the course of the gluteal vessels;— they receive the lym-
phaties aecompanying the gluteal, ischiatic and obturator
arteries ;— they discharge into the internal iliac glands.
4th. The External Iliac Glands receive the lymphaties
accompanying the epigastric and eirenmflex iliae arteries ;—
they discharge into the lumbar glands.

LOWER EXTREMITY.

1st. Superficial Glands.
Superficial Inguinal :

The Erternal Glands receive the lymphaties from the skin
of the buttocks and loins.

The Middle receive the lymphaties from the skin below
the nmbilicus (outer half).

The Internal receive the lymphatics from the inner half of
the skin of the buttocks, loins, perineum, anus, scrotum,
penis, vulva, and origin of mumeons membrane of vagina.

They all discharge into the deep searpal glands.

The Superficial Scarpal or Saphenous Glands receive
all the superficial lymphaties of the thigh and leg,—and dis-
charge into the deep scarpal glands.

2d. Deep Glands.

The Deep Scarpal or Femeral Glands receive the lymphatics
from the popliteal glands and the superficial glands,— and
discharge into the external iliac glands.

The Popliteal Glands and Anterior Tibial Glands receive
the lymphaties from the parts supplied by the vessels—and
discharge into the Searpal glands.

13
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CAPILLARIES OF TISSUES AND ORGANS.

PECULIARITIES OF LYMPHATICS.

The Lymphaties of the right side of the head. neck, arm and
chest, discharge into the Right Lymphatic Duet.

The Lymphaties of the balance of the body, i. ¢., of the
left side of head, neck, arm, chest, of both sides of the ah-
domen and back, and of the two lower limbs, discharge into
the Great Thoracic Duet.

The Lymphaties, whether Deep or Superficial, follow the
veins, except those of the middle of the lower lip, which
open directly into the Digastrie (Glands.

The Lymphatic Glands are always on top of the veins.
Around the orifices of the body, the lymphaties of the or-
gans developed from the External Blastoderm discharge
into the superficial glands of the organ; those of the Mu-
cous Blastoderm in the deep glands.

On Serous Membranes, lymphaties originate by open ex-
tremities.

PECULIARITIES OF THE CAPILLARIES OF SOTE
TISSUES AND ORGANS.

(N. B.—Unless otherwise mentioned, the blood capillaries
are meant.)
TISSUES.

Connective Tissue :

The lymphaties originate in the lymph spaces.
Adipose Tissue:

The eapillaries form a globular network around the lob-
ules.
Glandular Tissue: .

In the Racemose and Follicular Varieties, the capillaries
form a globular network around the lobules.

In the Tubular Glands they run parallel to the tubes.

On eross section they present a radiating appearance.

ORGANS OF DIGESTION.

Teeth: .

The capillaries form a characteristic network in pulp.
Tongue :

The capillaries form a characteristic tree-like arrange-
ment.

It is poplar-like, i. ¢., long and narrow in the conical
papillze.

It is oak-like, i. ¢., broad and low in the fungiform.
Stomach :

The capillaries of the Tubular (lands alone are peculiar.
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Duodenum, Jejunum and Heum :

The blood vessels form a capillary plexus under the epi-
thelium of the villi, in the substance of the stroma.

The lymphaties, ealled lacteals, originate by a closed
dilated extremity in the centre of the villi.

Anus:

[ts venons capillaries are the remotest of the portal system.
Liver:

The capillaries of the Portal Vein and of Hepatic Artery
form around each lobule a plexus which sends branches
into the interior of the lobule.

The Hepatic Veins originate in the centre of the lobules
by the Central Intra-lobular veins, a unique ease in the body.
Spleen :

The Arterial Capillaries open into the microscopic alveoles
by a free extremity.

There are no Immediate Capillaries proper; they arve re-
placed by mieroscopic alveoles.

The Venous Capillaries orviginate by dilated orvifices on
the inner walls of the microscopie alveoles.

The Lymphatic Capillaries oviginate from pecunliar spaces
in the adenoid tissue, called ** lymph spaces ' between the
microscopice alveoles.

ORGANS OF URINATION.
Kidney :

The Arterial Capillaries cirenlate between the Pyramids
of Ferrein in a peculiar branching way, and give off the
branches which form the Glomernle of Malpighi.

From this Glomerule originates a small capillary vessel,
still arterial, which breaks up into a second set of capilla-
ries at the initial point of the tubules. Thus it forms an
arterial capillary portal system, a unique instance.

The Venous Capillaries originate from the peritubular
plexus and not from the glomerule.

The Superficial Venous Capillaries originate in a star-like
arrangement called the Stars of Verheymn.

MALE ORGANS OF GENERATION.

Testicles :

The Capillaries form a vascular layer on the walls of the
alveoles before being distributed to the seminiferous
tubules (like the pia mater and the periosteum).

Penis:

The Arterial Capillaries have a corkscrew course — and

terminate into the microscopic alveoles by open extremities.
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The Intermediate Capillaries or Capillaries Pr oper are re-
placed by the mieroscopic alveoles.

The Venous (apillaries originate from the microscopie
alveoles by free dilated extremities.

All this as in the spleen.

ORGANS OF RESPIRATION.

Lungs:

The Capillaries of the Bronchial Arteries and Veins do
not reach the interior of the lobules.

The Capillaries of the Pulmonary Arteries and Veins
form three sets of capillaries: one around the lobules, one
between the air vesicles, and one under the epithelial plates.

CENTRAL ORGANS OF INNERVATION.

Brain:

The Capillaries form a plexus in the pia mater before
penetrating the brain substance.

They are much more abundant in the grey matter.

In the convolution, and especially “the lamellz, they
present a charvacteristic arborescent arrangement.
In the Spinal Cord :

The Capillaries form a plexus in the pia mater before
penetrating the nerve tissue.

They are more numerous in the grey matter.

They form two crescent-like sets, united by a transverse
set.

ORGANS OF SPECIAL SENSE.

In the Nose.

The Tip has no intermediate capillaries, and the arteries
empty directly mto the veins.
In the Cornea.

There are no capillaries.

There exists a peculiar set of Corneal Corpuseles and
anastomosing Canalicules.

In the Choroid.

The Capillaries form a separate special layer, the mem-
brane of Ruysch.—There the capillaries present a peculiar
stellate or spoke-like arrangement.

In the Retina.

The Capillaries form a distinet layer, the membrane of
Jacobson.

In the Iris.

The Capillaries have a corkserew-like course.

They form a plexus around the greater cirenmference and
a smaller one around the pupil.
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ORGANS OF LOCOMOTION—STRUCTURE OF NERVES. 197

In the Skin.

The Capillaries form peculiar tree-like projections into
the papilla® (like the tongue).

N. B.—At the tip of the nose, in the matrix of the nails,
at the tip of the fingers and toes the arterioles run direetly
into venules without the interposition of capillaries proper.

ORGANS OF LOCOMOTION.

In the Bones.

The Capillaries form a plexus in the periosteum and in
the medullary membrane proper before penetrating into the
bony fissue.

They penetrate into the bony tissne by the Haversian
(‘anals.

The finest eapillaries are in the Haversian Canal.

They do not penetrate into the lacuns and canalicules.

In the Muscles.

The Capillaries run parallel to the fibres and interchange

anastomotic branches.

STRUCTURE OF NERVES.

The nerves are composed of an envelope ecalled the Neu-
rilemma, and of contents, the Medulla and the Axis-
(Uylinder.

The Neurilemma is composed of fine, delicate, strnetureless
membrane.

The Medulla is a fluid, transparvent, fatty substance.

The Axis-Cylinder is composed of very fine homogeneous
fibrils.

Forms and Varieties.

Newrilemma.—Sometimes it is quite thick, and gives the
edges of the fibres the aspect of a double line (double con-
tour).

Sometimes it is so fhin as to be eonsidered absent by some
(as in the optic and auditory ner ves).

Medulla.— In the dead state it is coagulated.

Sometimes it is almost entirvely absenf, as in the fibres of
the sympathetic (fibres of Remak).

TERMINATION OF NERVES.

By Loops: is not admitted by all anatomists,

By Free Extremities: i. ¢., at the end of the nerve the
axis-cylinder divides into a number of small fibrils (vestib-
ular nerves).
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By End Bulbs of Krause: i. ¢., minute corpuscles in the
interior of which the axis-eylinder passes and terminates
in a eoiled plexiform mass, or in a bulbous extremity (mu-
cous membrane). : :

By Tactile Corpuscles: i. ¢., minute bodies which are simi-
lar to the end bulbs, but complete in structure and more
highly sensitive. .

By Pacinian Corpuscles, composed of a capsule of many
coneentrie layvers of connective tissue and fluid, presenting
in the centre a cavity in which the axis-eylinder terminates
in a bulbous extremity (palm of hand— genitals — mesen-
tery).

By Hair=Cells: i. ¢., the axis-eylinder terminates into a
nerve cell, the other extremity of which gives off a number
of delicate fibrils (taste-goblets, middle seale of ear, olfac-
tory nerve).

By peculiar Rods and Cones, as in the retina.

STRUCTURE OF NERVOUS GANGLIA.

Nervous Ganglia are formed of an Envelope of fibrous
tissue, and of Nerve Cells, whose poles receive the axis-
eylinder of nerves.

RESUME OF THE CRANIAL NERVES.

1st. Olfactory. If originates from the anterior perforated
space.— It runs along the olfactory groove,— it terminates
by an enlargement called the bulb.

From the bulb arve given off filaments which descend
through the eribriform plate and are distributed to the upper
third only of the Sehneiderian Membrane.— The filaments
terminate in the peeuliar hair cells.

2d. The Optic. It originates from the quadrigeminate
bodies and optic beds.

It winds aronnd the peduncles of the cerebrum.— the two
nerves join to form the chiasma, where the fibres decussate.

The Optic Nerve Proper is vound ;— it starts from the chi-
asma, enters the orbit through the optic foramen with the
ophthalmic artery,— strikes the eyeball a little below and to
the inner side of the axis,— passes through the selerotie,
—expands to form the retina.—It finally terminates in
peculiar bodies, called the rods and cones.
dd. The Common Ocular lMotor. It originates from the
mner side of the cerebral peduncles.

It passes through the eavernous sinus—it enters the orbit
through the sphenoidal fissnre.—It is distributed to the
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sphineter of the iris and to all the muscles in the orbit, ex-
cept the superior oblique and the external straight.
4th. Pathetic. It originates from the valve of Viens-
sens.—It winds around the cerebral peduncle,—it passes
throngh the eavernous sinus,—it enters the orbit through
the sphenoidal fissure.

It is distributed to the superior oblique alone.

Hth. Tri=facial. [t originates from the middle peduncle of
the cerebellum by a large sensory roof, which expands fo
form the Gasserian ganglion,—and by a small motor voot
which is independent and joins the inferior maxillary nerve
beyond the Gasserian ganglion, to be distributed specially
to the masticator muscles,

The Gasserian Ganglion gives off the ophthalmie nerve,
the superior and the inferior maxillary nerves.

The Ophthalmic passes through the cavernous sinuns;— it
enters the orbit through the sphenoidal fissure,—and 1s
distributed to the ophthalmie ganglion, the lachrymal gland,

the skin of the forehead (the frontal nerve) and the skin of
the wing of the nose (the nasal nerve).

It presents the Optic or Lenticular Ganglion, situated on
the side of the optic nerve;—its branches arve the Ciliary
Nerves to the iris.

The Superior Maxillary leaves the eranium through the
round foramen.

It bridges over the spheno-maxillary fossa.

It runs through the infra-orbital eanal ;—it emerges upon
the face at the infra-orbital foramen to hwume the Infra-or-
bital nerve ;—it is distributed to the skin of the middle
third of the face.—In the spheno-maxillary fossa it gives off
a branch to Meckel’s ganglion.

Collateral Branches: To the upper teeth and to the skin
of the temple.

It presents the Spheno-Palatine or Meckel's Ganglion, situ-

ated between the nerve and spheno-palatine foramen ;—its
filaments are distributed to the nasal cavifies, palate and
pharynx.
The Inferior Maxillary comes out through the oval fora-
men.—I[t gives off: 1st, branches to the masticator
musecles ;—2d, branches to the ear and temple (the aurienlo-
temporal ;—3d, the gustatory or lingumal to the tongue,
which receives the cord of the tympanum, and the fila-
ments of which terminate in the taste corpuseles or gob-
lets ;— 4th, the inferior dental to the lower teeth.

Ir presents the Ofic or Arnold’'s Ganglion, sitnated on the
inner side of the inferior maxillary nerve, and supplying
the ptervgoids and the tensor of the palate.

Gth. External Ocular Motor or Abductor. It originates
from the groovesbetween the Varolian bridge and the ante-
rior pyramid.
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It passes through the cavernous sinus and enters the or-
bit through the sphenoidal fissure.

It is distributed to the external straight muscle alone.
7th. Facial. It originates from the floor of the cerebellar
ventricle.

It enters the internal aunditory eanal ;— it passes through
the aqueduet of Fallopins, where it gives off the cord of the
tympanum to the gustatory ;— comes out through the stylo-
mastoid foramen ;— winds around the ramus of the jaw;—
passes throngh the parotid gland to its anterior border,
and it divides into branches.

[t is distributed to all the ewfaneons museles of the face,
i. ¢., muscles with a bony origin and a eutaneous insertion.
8th. Auditory. It originates from the floor of the cerebel-

~lar ventricle ;— it runs through the internal auditory canal
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in close apposgition to the faeial ;— it 1s distributed to the
membranous wvestibule and the membranous cochlea;—in
the cochlea its filaments terminate in the peculiar hair cells.

i 9th. Glosso-pharyngeal. It originates from the eroove be-

tween the olivary body and the restiform body.

It leaves the eranium through the jugular foramen ;—it
passes in front of the internal earofid artery.

It is distributed to the museles and mueous membrane of
the pharynx and also to the mucous membrane at the back
part of the tongne.
10th. Pneumo=gastric. [t originates from the respiratory
tract, below the glosso-pharyngeal.

It leaves the eranium through the jugular foramen;— it
descends behind the internal jugular vein and internal
carotid artery and primitive carotid ;—it passes down be-
tween the subelavian vein and artery on the right, and on
the left between the vein and the arch in front of the left
common earotid ;— upon entering the chest it follows the
e@sophagnus —and it reaches the stomach.

The left nerve reaches the liver ;— the right nerve the so-
lar plexus.

Collateral Branches are: 1st, the Pharyngeal to the
pharynx ;—2d, the Superior Laryngeal to the erico-thyroid
muscle alone and to the mucons membrane ;— 3d, the Infe-
vior or Recurrent Laryngeal, which winds around the sub-
clavian artery on the right and the arch of the aorta on the
left, ascends between the trachea and the wsophagus and is
distributed to all the muscles of the larynx, except the
erico-thyroid ;— 4th, the Cervical and Thoracic Cardiae
nerves ;— Hth, the Hsophageal;— 6th, the Bronchial and
Pulmonary branches,

L1th. Spinal Accessory. It originates from the lower part
of the respiratory tract of Bell.

It leaves the cranium through the jugular foramen.

It passes outward.

It is distributed to the sterno-mastoid and trapezius.
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529 12th. Hypoglossal. It originates from the groove between

the anterior pyramid and the olivary body.

It comes out through the anterior condyloid foramen ;—
it desecends between the vein and artery ;— it crosses the ex-
ternal carotid ;— it runs parallel to the lingual artery and
terminates in the tongue.

Collateral Branches to the museles of the infra-hyoid re-
gion (descendens noni) after anastomosing with a branch
from the cervieal plexus.

RESUME OF THE SPINAL NERVES.

230 The Posterior or Sensory Koofs originate from the postero-
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lateral grooves.

They present a Ganglion in the intervertebral foramen.

The Anterior or Motor Roots originate from the antero-
lateral groove.

They join the posterior branch beyond the ganglion.

The Tivo Sets of Roots form a Single Nerve which, at its
emergence from the intervertebral foramen, divides into 1st,
a Posterior Branch, distributed to the museles of the back ;
2d, an Anferior Branch, which anastomose together and
form the spinal plexuses: cervical, brachial, lnmbar, sacral.

CERVICAL PLEXTUS.

It is formed by the anastomoses of the anterior branches of
the first four cervical nerves.

It gives off musenlar branches to the surrounding musecles,
and cufaneons branches to the skin of the mastoid region,
ear, neck, clavicle and acromion.

The two most remarkable branches are :

1st. The Phrenic, which originates from the third and
fourth ;— deseends in front of the anterior scalene ;— passes
between the subelavian vein and artery on the right, and
the vein and the arch of the aorta on the left;—it lies be-
tween the pericardinm and the pleura;—it ends in the
diaphragm.

2d. The Branch which anastomoses with the Descendens Noni
from the hypoglossal (communicans noni).

BRACHIAL PLEXUS.

It is formed by the anastomoses of the anterior branches of
the lower four cervical and first dorsal nerves.

It is sitnated between the scalenes, above the subelavian
artery and vein.— Lower down it surrounds the axillary
artery.
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Collateral Branches: Are all muscular and distributed to
the neighboring muscles.

Terminal Branches: Are the internal cutaneous nerves, the
cireumflex, the musculo-spiral, the musculo-eutaneous, the
median and the ulnar.

INTERNAL CUTANEOUS NERVES.

Are distributed to the skin of the inner region of the arm.

CIRCUMFLEX.

It winds around behind the neck of the humerus.
It is distributed to the deltoid and small round musecle.

MUSCULO-SPIRAL.

It follows the spiral groove of the humerus;—it reaches
the elbow,— wheve it divides into the radial and posterior
Interosseous.

The Radial follows the long supinator to the wrist, where
it tiurns backward and is distributed to the back of all the
fingers, except the little finger and the outer half of the
ring finger.

The Posterior Interosseous passes through the short supina-
tor and is distributed to all the musecles of the back of the
forearm. :

MUSCULO-CUTANEOUS.

It perforates the coraco-brachial.

It descends between the biceps and brachial musele ;— it
reaches the outer part of the elbow;—it is distributed to
the skin of the onter region of the forearm.

MEDIAN.

It descends between the fascia and the brachial artery,
crossing the artery obliquely ;— at the elbow it passes under
the arch of the round pronator,—descends between the su-
perficial and the deep flexors to the wrist ;— there it is in
front of the tendons ;—it passes under the carpal ligament ;
— it is distributed to the mmsecles of the thumb and to the
skin of the palmar surface of all the fingers, except the
little finger and the outer half of the ring finger.

ULNAR.

It descends along the internal intermuseular septum to
the elbow;—it passes under the two heads of the ulno-
carpal flexor;—it follows this muscle to the wrist on the
mner side of the pisiform bone.
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It is distributed to the museles of the little finger and to
the skin of the palm of the little finger and inner half of
the ring finger.

Above the wrists it gives off a branch which turns to the
back and is distributed to the skin of the back of the same
fingers.

Below the wrist it gives off a deep branch, which passes
down into the palm of the hand with the deep branch of the
ulnar artery ;— it supplies all the deep museles of the palm
of the hand, except the outer two lubricals.

INTERCOSTAL NERVES.

They are the anterior branches of the upper dorsal nerves.
They accompany the intercostal arteries in the intercostal
spaces.
They give off a branch to the Sympathetic and the Lateral
Cutaneous Nerves to the thorax.

LUMBAR PLEXUS.

It is formed by the anterior branches of the npper four lum-
bar nerves.

It is situafed in the substance of the psoas mmnsele, in its
posterior portion.

Collateral Branches are:

1st. The [Ilio-hypogastric, the Ilio-Tuguinal, the FErternal
Cutaneons and the Genifo-crural, which supply the lower
abdominal walls, the skin of the upper part of the thigh
and of the serotum.

2d. The Obfurator, which follows the obturator artery.
Terminal Branch: Is the anterior Crural Nerve,

It ecomes ont under Poupart’s ligament, lving on the inner
side of the psoas and in the same sheath;— it lies to the
outer side of the femoral artery.

It is distributed to the musecles and skin of the anterior
region of the thigh, and also to the skin of the internal re-
gion of the leg by means of the Saphenous Nerve, which
travels in the sheath of the vessels to the knee, where it
becomes subeutaneous.

SACRAL PLEXUS,

It is formed by the anterior branches of the last lumbar and
the four upper saeral nerves,

It is sitwated in the pelvis, in front of the pyriform
musele.
Collateral Branches: Are distributed to the museles of the
buttock — and to the skin of the back of the leg through
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the Small Sciatic, which follows the ischiatic artery and be-
comes snbentaneous below the popliteal space.
Terminal Branch: Is the Great Sciatic Nerve.

Situation: In front of the pyriform muscle,

Course and Divisions: 1t leaves the pelvis through the
lower part of the great sacro-sciatic noteh, below the pyri-
form muscle ;— it is placed midway between the great tro-
chanter and the ischiatic tuberosity,— it descends along the
back part of the thigh, resting on the great adductor and
covered over by the biceps;—at the lower third of the
thigh it divides into the internal and external popliteal
nerves.

The Internal Popliteal continues the eourse of the nerve to
the arch of the soleus;—there it becomes the Posterior
Tibial nerve, which descends along with the posterior tibial
artery ;— behind the internal malleolus it becomes the
Plantar Nerve, which divides into the Infernal and the Ei-
ternal Plantar Nerves.

The Erternal Popliteal Nerve (or Peroneal Nerve) follows
the tendon of the biceps ;— it pierces the origin of the long
peroneal muscle,—and divides into the Aunferior Tibial
Nerve, which follows the anterior tibial artery —and the
Museulo-cutaneons, which passes forward between the pero-
neal muscles and extensor of the toes and, piercing the
fascia, becomes cutaneouns.

Distribution: In short, the Great Seciatic Nerve is distrib-
uted fo the skin of the posterior region of the thigh, and of
all the leg and foot, except the internal region of the leg;
to the museles of the posterior region of the thigh, and of
all the leg and foot.

GREAT SYMPATHETIC NERVE.

It forms a Chain of Ganglia connected by nerves —extend-
ing from the base of the cranium to the coceyx.

The most important ganglia ave the Upper, Middle and
Iuferior Cervical.

It is situated on the side ot the vertebral eolumn.
Afferent Branches. FEach ganglion receives a communi-
cating branch from the anterior branch of a spinal nerve.
Efferent Branches. Each ganglion gives off :—1st, the fil-
aments which accompany the Avteries and their Branches, which
form plexuses around them, and thus reach the viscera ;—
24, Branches having an Independent Course: the three Sympa-
thetic Cardiae nerves, originating from the ecervical ganglia—
and the three Splanchnic Nerves, which originate from the
lower thoracie ganglion, pierce the diaphragm and terminate
in the solar plexus.
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PECULIARITIES OF NERVES IN PARTICULAR.

CRANIAL NERVES.

537 The Olfactory :
x Is a soft nerve.

It presents a grey bulb.

It is transmitted through a eribritorm plate.

Its terminal fibrils end in hair-cells between the epithe-
lum.

The Optic:

Is a soft nerve.

It has a long white root ealled the optic bandelette.

It is pierced by the Central Artery of the Retina, a
unigue case,

It terminates into a papilla.

It expands to form the retina.

Its terminal fibrils are the rods and cones.

The Common Ocular Motor :
It passes through the cavernous sinus.

The Pathetic:

Is remarkably small.

Presents a peculiar, long eourse.

It also passes through the cavernous sinus.

It is distributed to one musele only, the Great Oblique,
which receives no other supply.

538 The Tri=facial :

It presents a Sensory Root, which alone forms the Gasse-
rian Ganglion.

The Motor Root does not enter the ganglion.

This motor root supplies the masticator museles only.

The Three Divisions present each a Ganglion: the Optie
or Lenticular, Meckel or Spheno-palatine, Arnold or Ofic.

It gives rise to a nerve of special sense, the Gustatory, a
nunique instance of a nerve of special sense coming from
another nerve,

The Gustatory anastomoses with the facial (a motor
nerve), throngh the Cord of the Tympanum, a unigue in-
stanee of the anastomose of a motor nerve with a nerve of
speecial sense.

The terminal fibrils of the Gustatory or Lingual end into
peculiar bodies, the Taste-Goblets.

The Ophthalmic Branch of the Tri-facial traverses also
the eavernous sinus.

It is the only nerve that gives off the three kinds of
branches, motor, sensory and speeial sense.

The External Ocular Motor:
It traverses also the cavernous sinus.
It is distributed to one musele only, the External Straight.
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The Facial :

It presents a peculiar course through the Internal Audi-
tory (Canal, throngh the Aqueduet of Fallopins, and through
the Parotid Gland.

It gives rise to the Cord of the Tympanum.

It supplies all the cutaneous museles of the face, head and
neck.

The Auditory :

It is a soft nerve (like the olfactory and optie).

Between it and the facial is found the pecnliar nerve of
Wrisherg.

It penetrates into a bony canal, the Internal Auditory
(anal

It penetrates into the Vestibule and the Cochlea, through
cribriform plates (like the olfactory).

Its fibrils end in nerve cells in the Vestibule, between
the Auditory dust or otoliths (a unigue instance).

They end in the Cochlea in a peenliar manner, in the
liguid of the middle scale.

The Glosso=Pharyngeal :

It originates from the respiratory traet.

It winds around the internal carvotid, between it and the
internal jugular vein.

The Pneumo-gastric:

It has a long course.

[t originates from the respiratory tract.

It descends behind the Carvotid and the Jugular.

It gives rise to the Reeurrent Laryngeal.

It takes support on the esophagus.

The Left terminates into the liver.

The Right terminates into the Solar plexus.

It has an extensive distribution, to almost all the organs
supplied also by the Great Sympathetic (respiration eireula-
tion, digestion).

For that reason it is called by some the Small Sympa-
t-llﬁt-i{'.. ;

The Spinal Accessory :
Originates from the respirvatory tract, i. e., from the
sides of the cervical portion of the spinal cord.

It ascends back into the eranial eavity.

It divides at the exit from the jugular foramen into the
branches to the Sterno-mastoid, and the branch which is
the real origin of the recurrent laryngeal nerve.

The Hypoglossal ;

(voes through a foramen by itself.

Winds around the jugular vein and the internal earotid.

Below it crosses the external carvotid.

Further on it is parallel to the lingual artery.

It gives off the Descendens Noni. ‘

v e e T
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PECULIARITIES OF THE SPINAL NERVES.

540 The Posterior or Sensory Root presents a ganglion.

a41

The Anterior or Motor Root joins the posterior root beyond
the ganglion (like the Gasserian Ganglion).
The Posterior Spinal Branches:

Are almost all small and comparatively unimportant.
The Superficial Branches of the Cervical Plexus:

Are cutaneous.
The Deep Branches.

Are muscular.

The Phrenic is the most important; it is peeunliar in its
CONLSe. 5
The Brachial Plexus.

Has collateral branches which are all muscular.

The terminal branches go to the upper extremity.
The Musculo-Cutaneous.

Pierces the coraco-brachial (like the radial and the mus-
culo-cutaneous of lateral popliteal).
The Median :

Prongs the axillary artery.

It erosses obliquely, the brachial artery being on top.
The Circumflex:

Winds around the neck of the hnmerus.

It supplies the deltoid only, which receives no other
supply.
The Musculo-Spiral winds around the spiral groove of the
humerus,
The Radial winds around the head of the radius and the
short supinator,

It is the only nerve supplying the extensors of the hand.
The Ulnar can be compressed between the ulnar and hume-
rus at the elbow,

The Intercostal Nerves:

Present perforating branches which are the painful spots
in intercostal neuraleia.
The Lumbar Plexus:

Gives rise to one important branch only, the Crural.
The Sacral Plexus:

(Gives rise to one important branch only, the Great
Selatic.
This Great Sciatic is the largest and the longest nerve in
the body.

It supplies the four-fifths of the lower extremity.

It accompanies no large artery nor vein.
The Musculo-Cutaneous Branch winds around the head of
the fibula and the peroneal muscles (like the radial).
The Internal Popliteal

Is on top of the Popliteal vein and artery.

It crosses the artery obliguely.
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RESUME OF SURGICAL ANATOMY.

GREAT SYMPATHETIC.

It originates from ganglions and from branches from the

spinal nerves. . : :
They form Peculiar Plexuses presenting Peculiar Gan-

glions.
The Branches from these Plexuses take support upon the
arteries to reach their final distribution.

+  RESUME OF SURGICAL ANATOMY.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE REGION OF THE SKULL.

542 1st. The Superior Longitudinal Sinus corresponds to a

line drawn over the head, from the nasal protuberance to
the external oceipital protuberance.

2d. The Lateral Sinuses correspond to an horizontal line
drawn from the external occipital protuberance to the ante-
rior border of the mastoid process.

3d. The Middle Meningeal Artery corresponds fo a point
about an inch and a half behind the external angular pro-
cess of the frontal bone, and an inch and a half above the
Zygoma.

4th. The Lower Level of the Anterior Lobe in Front
corresponds with a straight line drawn across the forehead,
just above the eyebrows.

oth. The Lower Level of the Middle Lobe corresponds
to a line drawn from the external angular process of the
frontal bone to the upper part of the external aunditory
canal.

fith. The Lower Level of the Posterior Lobe corresponds
to a line drawn from the meatus to the oceipital protuber-
ance.

7th. The Cerebellum is situated below this line.

RESUME OF THE POINTS OF SPECIAL INTEREST

CONCERNING THE REGION OF THE FACE.

o4 1st. The Supra-orbital Notch corresponds to the junetion

of the inner third with the middle third of the orbital mar-
.

2d. The Infra-orbital Foramen corresponds to the root of
the first bicuspid of the upper jaw. )

3d. The Mental Foramen corresponds to the root of the
first bicuspid of the lower jaw.
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4th. The Facial Artery is felt at the anterior inferior angle
of the masseter.— Its course is represented by a line ex-
tending from that angle to the eorner of the mouth, then
along the naso-labial fold to the wing of the nose; thence
the internal angle of the eye,

5th. The Facial Vein runs a straight course represented by
a line extending from the internal angle of the eye to
the anterior inferior angle of the masseter.

RESUME OF THE POINTS OF SPECIAL INTEREST

CONCERNING THE REGION OF THE ZYGOMATIC
AND PTERYGO-MAXILLARY FOSS/AE.

1st. Steno’s Duct runs one-quarter of an inch below the
Zygoma.

2d. Beyond the Masseter and Ramus of the Jaw is the
zygomatic fossa,—in which are found the inferior dental
nerve, the pterygoid muscles, the internal maxillary artery,
and the lingual or gustatory nerve.

3d. Beyond the Zygomatic Fossa is found the pterygo-
maxillary fossa,— which contains the termination of the
internal maxillary artery, the superior maxillary nerve and
Meckel's ganglion.

RESUME OF THE POINTS OF SPECIAL INTEREST CON-

245

(ERNING THE REGION OF THE PAROTID.

1st. Steno’s Duct emerges from the anterior border of the
gland, about one-third of an inch below the zygoma.

2d. The Facial Nerve crosses its substance in the upper
third.

3d. The Temporal Artery emerges from its substance in
front of the tragus.

4th. The External Carotid is between it and the inner part
of the neck of the condyle.

5th. The Internal Maxillary is sitnated between it and the
condvle of the jaw.

Gth. The Internal Jugular, the Internal Carotid, the
Glosso-pharyngeal, Pneumo-gastric, Spinal Accessory,
and Hypoglossal correspond to the deep part of its poste-
rior surface.

RESUME OF THE POINTS OF SPECIAL INTEREST CON-

CERNING THE REGION OF THE CAROTIDS.

546 The Carotid is on the inner side of the internal jugular

vein, which overlaps it considerably. :
The Pneumo=gastric and Sympathetic descend into the
groove behind the vein and artery.

14
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RESUME OF SUPRA-HYOID AND INFRA-HYOID REGION.

In the lower third the vessels are entirely covered by the
tendons of the sterno-mastoid ;— the inferior thyroid artery
is behind the carotid.

In the middle third they are covered merely by the ante-
rior border of the sterno-mastoid.

In the wpper third the muscle is behind them ;— they are
under the skin and fascia.— There the common earotid
divides.

The external carotid is erossed by the hypoglossal nerve ;
— it gives off the superior thyroid, lingunal, and faecial.—
The jugular vein receives there the superior thyroid, lingual
and facial veins, which eross over the arteries to reach the
jugular.

RESUME OF THE POINTS OF SPECIAL INTEREST CON-

047

CERNING THE LATERAL SUPRA-HYOID REGION
(DIAGASTRIC TRIANGLE).

1st. The Facial Artery crosses the posterior extremity of
the submaxillary gland.

2d. The Hypoglossal Nerve is above and parallel to the
upper border of the hyoid bone.

3d. The Lingual Artery has the same course as the nerve,
but is underneath the fibres of the hyoglossus muscle,

RESUME OF THE POINTS OF SPECIAL INTEREST

- CONCERNING THE INFRA-HYOID REGION.

1st. The Isthmus of the thyroid body crosses the second
and third rings of the trachea.

2d. The Anterior Jugular and the Middle Thyroid artery
sometimes run on the middle line.

3d. The Innominate Vein and Artery in children are
superficial on the right of the lower part of this region.
4th. The Thymus in children is also superficial.

oth. The Recurrent Laryngeal Nerve is in the groove
between the trachea and wsophagus,

The External Jugular Vein crosses the region obliguely,
downwards and bhackwards.,

Its course is represented by a line extending from the
space between the condyle and the anditory eanal to the
middle of the clavicle, behind the insertion of the sterno-
mastoid.

The Sterno-mastoid Musele is the guide to the region.

The Liymphatic Glands lie under the musele, on the outer
surface of the Internal Jugular Vein. They are small and

insignificant in health, but when diseased they are large
and become adherent to the vein.
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The Internal Jugular Vein is on the outer side of the
artery.

It is usunally a little adherent to the muscle and follows it
when the musele is pulled away.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE ANTERIOR MEDIASTINUM.

548 Sternum :

The Top eorresponds to the second dorsal vertebra’

The Junction of the First and Second Pieces corresponds
to the second rib, to bifureation of the trachea, to the third
dorsal vertebra.

The End of the Sternum Proper corresponds to the tenth
dorsal vertebra and to the lower border of the heart.

Ribs :

The Nipple of the Male is between the fourth and fifth
ribs, about three-quarters of an inch to the outer side of
their cartilages.

The Lower Border of the Great Pectoral corresponds with
the direction of the fifth rib.

The Seapular lies on the ribs from the second to the sev-
enth.

The Interior Ertremity of the Third Rib corresponds to the
body of the sixth dorsal vertebra (and about so for the
others).

The Apex of the Heart corresponds to the fifth mtrm costal
space.

Lungs:

They leave uncovered a cirele two inches in diameter, the
centre of which is midway between the nipple and the end
of the sternum.

Heart :

The Parts of the Heart Behind the Sternuwm are the pul-
monary artery, the arch of the aorta, the inner half of the
auricles and the inner half of the ventricles.

The Parts to the Right of the Sternum ave :

The Outer Half of the Right Auricle corresponding to
the third and fourth spaces.

The Superior Cava, corresponding to the first and second
spaces.

The Parts to the Left of the Stermwm ave :

The Outer Half of the Ventricles, corresponding to the
third, the fourth and the fifth spaces.

The Base of the Heart corresponds to the upper border of
the third costal cartilage.

The Apex corresponds to the fifth intercostal space. It is
one inch below the left nipple and one inch to the inner
side of it.
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The Lower Border of the Heart corresponds to the lower
end of the second piece of the sternum.

The Aortic Valves correspond to the third intercostal space,
close to the left side of the sternum.

The Pulmonary Valves correspond to the left third eosto-
sternal articulation.

The Tricuspid Valves correspond to the middle of the ster-
num, about the level of the fourth eartilage.

The Mitral Valves correspond to the third intercostal space,
one inch to the left of the sternum.

All the Valves are partially covered by the ear applied
over the sternal end of the third intercostal space.

RESUME OF POINTS OF SPECIAL INTEREST CON-
CERNING THE SUPEIOR MEDIASTINUM.

549 Organs Contained on the liddle Line:
Thymus gland,—left innominate vein,—ascending and
transverse aorta;—pulmonary artery,— origin of innomi-
nate artery and of left carotid,— the trachea and bifurca-
tion,— asophagus, vertebral column.
Organs Situated on the Right Side:

Sterno-clavienlar artieculation,— internal mammary arte-
ry,— left and right innominate veins,—superior cava;—
right subelavian vein and artery,—right lymphatic duet;—
phrenic mnerve, pneumo-gastric,— recurrent larnagea] —
right vertebral arteryv,—and sympathetic.

Organs Situated on the Left Side:

Sterno-clavicular articulation,—internal mammary arte-
rv,—left innominate vein,— left subelavian vein,— origin of
the left common carotid and left subelavian ﬂrterles.— tho-
racic duct, — phrenic, — pneumo-gastric — and recurrent
laryngeal nerves, descending aorta,— left vertebral artery —
and sympathetic.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE SUPRA-CLAVICULAR REGION.

550 1st. The Anterior and External Jugular Veins open into
the subelavian behind the junction of the sterno-mastoid and
the elavicle.
2d. The Cephalic Vein opens above the middle part of the
claviele.
3d. The Anterior Scapular (or Supra-scapular) Artery
runs along the posterior border of the clavicle.
4th. The Posterior Scapular ecrosses obliquely over the
subelavian artery and the nerves, backwards and outwards.
5th. The Lymphatic Glands are on the veins.
fith. The Subclavian Vein is behind the claviele,
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7th. The Artery is behind the vein separated by the ten-
don of the anterior scalene.

Sth. The Nerves of the Brachial Plexus are behind and
above,

9th. The Phrenic Nerve is on the anterior scalene near its
inner horder.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE INFRA-CLAVICULAR REGION.

aal

The Great Pectoral lies over the vessels.

The Vessels are covered directly by the eosto-coracoid mem-
brane and small pectoral musele.

Inside the Small Pectoral the wein is in front of the
artery ;— there the cephalic opens into the axillary vein.
0ut5|de of the Small Pectoral the vein is a little below
the artery ;— the brachial plexus is external to the artery.

RESUME OF THE POINTS OF SPECIAL INTEREST

CONCERNING THE AXILLARY REGION.

552 After cutting through the fascia:

The Ulnar and the Internal Cutaneous are on the inner
side of the artery.
The Median Nerve 1s commonly on the onter side of the
arterv; above, its roots embrace the artery like a prong.
The Lymphatic Glands are on the vein.
The Axillary Vein lies on the inner side of the artery. but
almost covering it.
The Artery is on the outer side of the vein.

It 1s parallel and elosely applied to the coraco-brachial.
which is the guide to it.

RESUME OF THE POINTS OF SPECIAL INTEREST

CONCERNING THE INTERNAL REGION OF THE
ARM.

After penetrating the faseia:
The Median Nerve crosses the artery obliquely so that in
the upper part of the legmr: it is sitnated on the outer side
of the artery, between it and the edge of the biceps.

In the middle it is on top of the artery and of the veins;
sometimes.

At the lower part it is sitnated at the inner side of the
arteries and of the veins. .

The Region presents from withont inwards ;

The Inner Edge of the Biceps, which is a guide to the

artery.
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RESUME OF ELBOW AND WRIST.

The Median Nerve as explained above,

The Brachial Veins covering the artery almost en-
tirely.

The Brachial Artery.

The Internal Aponeurotic Band.

The Ulnar Nerve.

The Inner Head of the Triceps.

RESUME OF THE POINTS OF SPECIAL INTEREST CON-

5o4

CERNING THE INTERNAL REGION OF THE BEND
OF THE ELBOW.

There are two lateral regions or grooves, and one middle
region or depression.
The Internal Lateral Region or Groove:

Is limited on the inside by the round pronator and on the
outside by the biceps.

It presents successively :

The Median Brachial Vein under the skin; it erosses the
artery obligquely.

The Expansion of the Biceps.

The Tendon of the Biceps on the outer part of the region.

The Brachial Veins covering the artery.

The Brachial Artery to the inner side of the tendon.

The Median Nerve to the inner side of the artery and
next to the round pronator.
The External Lateral Region or Groove:

Is limited on the inside by the biceps and on the outside
by the long supinator.

It presents the Cephaliec Vein under the skin.

Under the faseia it presents the terminal part of the Su-
perior Deep Profunda Artery.

Also the Musculo-spiral nerve.
The Middle Region or Depression corresponds to:

The bifureation of the brachial arteries.

The junction of the deep veins.

The anastomotic branch between the deep veins and the

‘median basilie vein.
The Subscapular Artery and Vein are situated on the
anterior border of the seapula.
The Circumflex Artery and Nerve wind around behind
the neck of the humerus.

RESUME OF THE POINTS OF SPECIAL INTEREST

295

CONCERNING THE WRIST

1st. Anterior Region. It presents on the Middle Line the
anterior carpal ligament;—the synovial sac of the flexor
tendons,— with the median nerve in front of it.




L]

RESUME OF HAND, POSTERIOR MEDIASTINUM, BACK. 215

[t presents on the Ulnar Side the ulnar artery and nerve
outside the tendon of the ulno-carpal flexor and pisiform
bone.

It presents on the Radial Side the radial artery alone (no
nerve) inside the tuberele of the long supinator.
2d. External Region. It presents on the radial border the
radial artery (without the nerve) which erosses obliquely
the pit of the extensor tendons of the thumb.
3d. Posterior Region. It presents the tendons of the
extensor musecles,

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE REGION OF THE PALM
OF THE HAND.

506 It presents suceessively :
1st. The Superficial Palmar Arch under the faseia, on a
line with the extended thumb,
2d. The Lower Cul-de=sac of the Synovial Sac.
3d. The Deep Palmar Arch under the tendons, having the
same direction as the superficial arch, but one-third of an
inch higher up.

RESUME OF THE POINTS OF SPECIAL I[INTEREST
CONCERNING THE POSTERIOR MEDIASTINTM.

557 1st. Aorta and (Esophagus:

Above, the aorta 15 on the left and the cesophagus 1s on the
right.

In the .l.r':':!u'.fff, the aorta is on the middle line and the
cesophagus in front, on the median line also,

Below, the aorta is on the median line still and the cesoph-
agus still also in front of it, but on the left.
2d. The Pneumo-gastric Nerves follow the wesophagus.
3d. The Great Azygos Vein is zituated on the right side of
the vertebreae.
4th. The Thoracic Duct:

Below, lies between the aorta and the great azygos.

Above, opposite the fourth dorsal vertebra, it ascends to
the left of the esophagus, lying between it and the aorta.
oth. The Great Eympathetm lies on the heads of the ribs,

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE LATERAL REGION
OF THE BACK.

5558 1st. The Space between the Sixth and Seventh Ribs cor-
responds to the upper border of the liver.
2d. Tenth Rib. The liver comes in contact with the ribs.
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RESUME OF SPINAL REGION AND ABDOMEN.

3d. The Eleventh Rib on the left side corresponds to the
lower extremity of the spleen.

4th. Twelfth Rib. The most accessible point of the
kidney is below the last rib and the outer edge of the spinal
erector.

5th. The Lower Extremity of the Kidney (also the um-
bilicus) corresponds to the spine of the fhird Lhumbar ver-
tebra.

Gth. The Colon is situated one inch to the outer side of the
outer border of the spinal erector.

7th. The Highest Point of the lleum corresponds to about
the spine of the fourth lumbar vertebra.

RESUME OF THE POINTS OF SPECIAL INTEREST

CONCERNING THE MIDDLE REGION OF THE BACK
OR SPINAL REGION.

The Fourth Cervical Vertebra (body) corresponds to the
end of the pharynx— beginning of @sophagus,— ericoid
cartilage,— phrenie nerve,— beginning of brachial plexus.
The Third Dorsal Vertebra, to bifurcation of trachea,—
base of heart,— origin of aortic,— pulmonary arteries,—
junction of the two pic-‘:{:ﬁ of the sternum.

The Eighth Dorsal Vertebra, to aponeurotic centre of dia-
phragm,—lower border of heart,—lower extremity of
sternum (not appendix).

The Twelfth Dorsal Vertebra, to the aortie diaphragmatic
opening,— cardia, 't of pleura.

The First Lumbar Vertebra, to the emliac axis,— solar
plexus,— renal vessels,— pelvis of the kidney.

The Second Lumbar Vertebra, to the termination of the
spinal cord.—receptacle of the chyle,— pancreas,—duode-
num.

The Third Lumbar Vertebra, to the umbilieus.—lower
border of kidney.

The Fourth Lumbar Vertebra, to bifurcation of aorta.—
highest point of the ilenm.

The Fifth Lumbar Vertebra, to promontory of sacrnm ;—
the end of the median spinal foramen corresponds to the
interval between the spine of the last lumbar vertebra and
that of the first sacral vertebra.

RESUME OF THE ORGANS OF INTEREST CONTAINED

260

IN THE REGIONS OF THE ABDOMEN.

Right Hypochondrium: Right lobe of liver and gall
bladder,—pylorus —dnnd{:umrl ,—head of pancreas,—right
bend of colon,—upper part of right kidney,— supra-renal
capsule,
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Epigastrium : Middle of left half of liver with its grooves;
middle and pylorie end of stomach,— body of pancreas,—
aorta,— ceeliac axis,— superior mesenteric artery,— solar
plexus,—thoracie duet,—pillars of diaphragm.

Left Hypochondrium : Left lobe of liver,—ecardia,— large
extremity of stomach,—spleen,—tail of pancreas,—left
bend of colon,—upper part of left kidney and capsule.
Umbilical Region: Transverse colon,— jejunum,— third
portion duodenum,—aorta, ascending eava,—thoracic duoct,
— fourth lumbar vertebra.

Right Lumbar: Jejunum,—ascending colon,—lower part of
right kidney,—pelvis and ureter.

Left Lumbar : Jejunum,—descending colon,—left kidney,
lower half ;—pelvis and ureter.

Hypogastrium : Ilenm,—bladder when distended,—uterus
in pregnaney,—rectum on the left,—promontory,—hollow
of sacrum, first and second pieces.

Right Iliac: Ileum,—eczeum and appendix,—external iliac
vessels,—iliac and psoas museles.

Left Iliac: Ilenm,—sigmoid flexure,—external iliac vessels,
—iliae and psoas museles.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE MALE PERINEUM.

561 1st. The Central Point of the Perineum corresponds to a
point on the raphe, midway between the centre of the anus
and the spot where the serotum joins the perineum.

The perineal museles all meet there.

The bulb lies above this point.

The artery of the bulb never runs below if.

It ecorresponds to the membranous urethra in front of the
prostate and neck of the bladder.
2d. The Two Safety Lines of the Perineum are: 1st, the
median line :— 2d, the horizontal line passing * through
the eentre of the perineum.
3d. The Dangerous Zones are:—1st, on the sides of the
middle line and above the transverse line;— 2d,. along
the ascending ramus of the ischium, where the internal
pudie artery lLies.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE INGUINAL REGION (ILIO-INGUI-
NAL).

a62 1st. Poupart’s Ligament corresponds to a line joining the
anterior superior spine of the ilium to the spine of the pubis.
2d. The Lymphatic Glands are immediately under the
skin, on Poupart’s ligament.
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3d. The External Abdominal Ring lies between the spine
of the pubis and the angle of the pubis.—It gives passage
to the spermatic cord in the male and the round ligament in
the female.—It is sitnated immediately above the spine.
4th. The Inguinal Canal contains the spermatie cord in the
male and the round ligament in the female.

5th. The Internal Abdominal Ring is midway between the
anterior superior spinous process of the ilinum and the spine
of the pubis, and about two-thirds of an inch above Pou-
part’s ligament ;—the cord is situated at the lower and in-
ternal angle of this ring.—The epigastric vessels are situ-
ated on the inner half of this ring.—They correspond to a
line drawn from the middle of Poupart’s ligament to the
nmbilicns,

6th. The Peritoneum presents usunally:—1st, an Erternal
Jossa or depression on the outer side of the epigastrie artery,
and corresponding to the external abdominal ring;—2d, a
Mididle Fossa, sitnated between the obliterated umbilical ar-
tery and the inner side of the epigastric artery correspond-
ing to the external abdominal ring,—an Infernal Fossa sitn-

ated between the obliterated umbilical artery and the
urachus.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE UPPER FEMORAL REGION
(SUCARPA’S TRIANGLE).

563 Under the skin are found :
1st. The Lymphatic Glands.
2d. The Long Saphenous Vein.
3d. The Cribriform Fascia.
4th. The Opening of the Internal Saplhenous Vein is
through the eribriform fascia.
5th. The Sartorius is on the outer side of the Crural nerve
and of the artery.

It is situated below the inner third of Poupart’s ligament,
and about one inch and a half external to the pubic spine.
6th. The Anterior Crural Nerve is on the onter side, in the
sheath of the psoas-iliac muscle.
7th. The Femoral Artery is between the nerve and the
vein, in the same sheath with the vein.

It corresponds to the upper third of a line extending from
the middle of Poupart’s ligament to the tubercle of the
great abduetor.
8th. The Deep Femoral is given off about one inch and a
half below Poupart’s ligament ;— it is situated on the pos-
terior and external part.
9th. The Femoral Vein is on the inner side of the artery
and overlaps it to some extent.
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10th. The Crural Canal corresponds to the deep lymphaties,
and is on the inner side of the vein,
11th. The Abdominal Opening of this canal is limited in
front by Poupart’s ligament,— exfernally by the femoral
vein,— posteriorly by the pubis,— and internally by the sharp
edge of Gimbernat’s ligament.

It is half an inch to the inner side of the femoral artery.

It is about one inch external to the spine of the pubis.

It is below the line of Poupart’s ligament.

When the obturator artery originates from the external
iliac it curves along the upper and internal portion of the
opening.

RESUME OF THE POINTS OF SPECIAL INTEREST CON-
CERNING THE INTERNAL REGION OF THE THIGH
(MIDDLE THIRD).

564 1st. The Internal Saphenous Vein is on the inner part of
the region, between the skin and fascia.
2d. The Sartorius covers the vessels.
3d. The Artery is deeply seated in the groove or angle
formed by the adductors and internal vast.

This groove is completed by an aponeurotic arch into a

canal (Hunter’s eanal).
4th. The Vein is situated above on the inner side of the
artery, but lower down it is behind the artery.

RESUME OF THE POINTS OF SPECIAL INTEREST CON-
CONCERNING THE DORSAL REGION OF THE FOOT.

p6h The Dorsal Artery is subeutaneous.
It rests on the tarsal bones and is on the outer side of the
tendon of the extensor of the great toe.

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE UPPER COXO-FEMORAL REGION.

566 The Top of the Trochanter corresponds to Nelaton's line,
drawn from the anterior superior spine to the most promi-
nent part of the tuberosity of the ischium.—The head of the
femur faces in the same direction as the internal eondyle of
the femnur. :

RESUME OF THE POINTS OF SPECIAL INTEREST
CONCERNING THE GLUTEAL REGION.

1st. Gluteal Vessels and Nerves. Their point of emer-
gence corresponds to the inner third of a line drawn from
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the posterior superior spine of the ilinm fo the top of the
great, trochanter rotated inwards.

9d. The Ischiatic Vessels and the Sciatic Nerve emerge
about half an inch below the gluteal ;— the nerve is exter-
nal to the artery ;— they are nearer to the ischium than to
the trochanter.

3d. The Internal Pudic Vessels and Nerve emerge at a
point corresponding to the inferior third of a line drawn
from the outer side of the ischinm to the posterior superior
spine ;—they are on the inner side of the ischiatic vessels
and nerve.

RESUME OF THE POINTS OF SPECIAL INTEREST

CONCERNING THE POPLITEAL REGION.

567 Under the skin:

1st. The External Saphenous Vein is situated on the mid-
dle line of the leg.

It dips down through the fascia and between the heads of
the gastrocnemii.

2d. Above the Ligament of the Joint the internal pop-
liteal nerve is on the outer side of the vein.
The vein is on the outer side of the artery.

The artery is on the inner side of the vein and is next to
the bone. The semi-membranous is the guide to if.

3d. Opposite the Ligament of the Joint, between the
two condyles of the femur, the nerve is on top of the vein.
The vein on top of the artery.
The artery on top of the ligament.
4th. Below the Joint, the nerve is on the inner side.
The vein on the outer side of it.

And the artery on the outer side of the vein, and resting
on the popliteal musele and the tibia.

The internal head of the Gastroenemius is the guide to it.

5th. The External Popliteal Nerve iz between the tendon
of the biceps and the outer head of the gastroenemius.

RESUME OF POINTS OF SPECIAL INTEREST CON-

CERNING THE INTERNAL MALLEOLAR REGION.

568 1st. The Posterior Tibial Artery is covered by the skin and

fascia,— it is situated between the tendons of the long flexor
of the toes and the long flexor of the great toe.
2d. The Tendon of the Posterior Tibial is in front, next

comes the tendon of the long flexor of the great toe, and
then the long flexor of the toes.
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CONCERNING THE PLANTAR REGION.

The External Plantar Artery is deeply seated, lving next
to the bones,— it corresponds to a line drawn from the
middle of the internal malleolus to the posterior extremity
of the last metatarsal bone.

DEVELOPTIENT OF THE OVUM.

RESUME OR GENERAL DESCRIPTION — VITELLINE

270
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MEMBRANE.

The ovum is composed of the Vitelline Membrane, con-
taining the Vitellus or Yolk.

The ovum meets the spermatoza in the first third or fourth
of the oviduet.

MULBERRY MASS.

The Vitellus undergoes then a process of Segmentation or
Cleavage, the result of which is to eonvert the granular
contents of the vitellus into a mass of nuecleated ecells,
called the Mulberry Mass.

By this time the ovam has reached the nterus.

DECIDUE.

In the uterus, the lining membrane surrounds the ovum in
a peculiar manner, and forms the Decidua Reflex around
the ovam,— the Decidua Serotina under the ovum,— and
the Decidua Vera, which lines the rest of the uterine
cavity.

VITELLINE CHORION.

3 The Vitelline [tembrane (or covering of the ovam), which

lies immediately beneath the decidua reflex, and the decidua
serotina become then covered all over with »illi, which are
implanted in these deciduwe ;— it forms the First Chorion
or the Vitelline Chorion.

This chorion is transitory and disappears asssoon as the
vessels are developed.

BLASTODERM.

Now, the cells of the surface of the Mulberry Mass unite
together, are flattened and condensed so as to form a mem-
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AMNION, CHORION AND UMBILICAL VESICLE.

brane called the Blastoderm, which lies immediately be-
neath the vitelline membrane.

On the surface of the blastoderm appears the Embryonal
Spot, composed of a line called the Primitive Line of the
Ewmbryo, surrounded by the Transparent and the Dark Areas.

The blastoderm then divides into two laming :

An External or Serous Lamina, or Epiblast, which will
form a part of the embryo, the amnion and the blasto-
dermic chorion,

And the Internal or Mucous Lamina, or Endoblast,
which will form the umbilical vesicle and some of the in-
ternal organs of the embryo. |

The Middle Lamina or Mesoblast is hetween the two.

AMNION.

The External or Serous Blastoderm forms the Amnion
and the Amniotic Cavity by arching over the two extremi-
ties of the embryo and then over the whole of the abdominal
and dorsal aspects of the embryo.

That portion of the blastoderm which forms the ammnion
is the Reflected Portion.

That portion whieh still remains in contaet with the vitel-
line membrane is the Parietal Portion.

The space or cavity between the parietal and the reflected
portions contains the nmbilical vesicle and the allantois.

The cavity formed by the reflected portion, or the amnion,
contains the embryo.

BLASTODERMIC CHORION.

i The external surface of the parietal blastoderm becomes

covered with innumerable Hollow Villi, forming the second
or blastodermie chorion.

UMBILICAL VESICLE AND ITS VESSELS.

As the Amniotic cavity is formed and extends, the Internal
or Mucous Layer of the blastoderm assumes the form of a
pediculated vesicle, which becomes more and more pedien-
lated asgthe amnion enlarges.

This internal lamina is divided by the abdominal opening
or umbilicus of the embryo into two portions :

One is contained in the abdominal cavity of the embryo;
—the other expands externally; it forms the Umbilical
Vesicle Proper.

The membrane of the wvesicle bears vessels called the
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Omphalo-mesenteric Vessels.

They form the first or transitory circulation of the em-
bryo.

They disappear as soon as the placental vessels are de-
veloped.

ALLANTOIS.

When the amnion is about half formed there originates
from the caudal extremity of the embryo a vesicle, which is
the Allantois.

It rapidly expands, oceupies a large portion of the cavity
between the amnion and the blastodermie chorion.

As it expands the nmbilieal vesicle is atrophied.

[t bears vessels, the Umbilical Awrteries and Veins, which
belong to the second or permanent cirenlation of the em-
bryo or placental cireulation.

ALLANTOID CHORION.

The allantois sends membrano-vasenlar prolongations, which
fill the cavity or the hollow villi of the blastodermic cho-
rion.

Those prolongations form the Third or Vascular Chorion
or the Allantoid Chorion.

PERMANENT CHORION.

The blastodermie chorion and allantoid chorion, uniting
together, form the Permanent Chorion, so-called becanse
a portion of it nltimately forms the placenta.

As this permanent chorion develops the vitelline chorion
and membrane atrophy.

In progress of time the villi of that portion of the blasto-
dermie and allantoid chorions which correspond to the reflex
decidua become atrophied and blended with the atrophied
vitelline chorion, decidua reflex and decidua vera, which,
together with the amnion, form the walls of the amniotic
cavity.

PLACENTA.

The decidua serotina, on the contrary, enlarges consider-
ably, and the villi which correspond to it nltimately form
the Cotyledons or Lobules of the placenta.

The decidua serotina forms the Feetal Portion of the pla-
centa.

The serotina itself forms the Maternal Portion of the
placenta.
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DEVELOPMENT OF THE EMBRYO.

UMBILICAL CORD.

As the allantois expands it becomes more and more pedicu-
lated.

It is that pediele, together with the amnion and the re-
mains of the umbilical vesicle, that will form the umbilical
cord.

RESUME OF DEVELOPMENT OF THE EMBRYO.

The First Trace of the Embryo is a Olear Elliptical Spot,
which dilates above and below.

It presents behind the Vertebral Gutter, in which the
Dorsal Cord lies.— It forms ultimately the intervertebral
dises.

It is then converted into a eanal by the Dorsal Lamine,
The Abdominal Cavity of the embryo is closed gradually
by the Venfral Laminee.

The Limbs appear (towards the fourth and fifth week) in
the shape of paddles, the pediele ultimately forming the
limb and the expansion the hand and foot.

The Sides of the Face and the Neck are closed or formed
by the Branchial Arches separated by the Branchial Fissures.
The Nose and Middle of Upper Lip and the inecisor teeth
are formed by a small bud from the forehead.

The Drum of the Ear, the Eustachian Tube, the Exter-
nal Ear and the External Auditory Canal are formed by
the first branchial fissure.

The Teeth Sacs are depressions of the mueous membrane. —
The tooth papilla is the analogue of the skin and hair pa-
pilla.—The enamel is secreted by the sac, the dentine by
the papilla.—The teeth saecs of the second teeth are off-
shoots of the saes of the first teeth.

The (Esophagus is developed independently at the expense
of a special agglomeration of cells ;—it is at first solid.

The Stomach, Intestines and Rectum are formed by the
lengthening and coiling np of the intra-abdominal portion
of the internal or mucous blastoderm ;—from the lower or
rectal extremity springs the pedicle of the allantois.

The Liver is a pediculated offshoot of the intestines.

The pedicle forms the duets.

The body is developed by lobules and lobes which fuse
together.

The Spleen is a diverticle from the stomach.

It is also developed by lobules and lobes which fuse

together.
The Pancreas originates like the liver.
The Supra-renal Capsules originate independently ;—they

are at first larger than the kidney, then they diminish in
size.
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The Kidneys orizinate independently —and by separate
lobes which fuse.

The Pelvis and Ureter are also developed independently,—
and then connect with the kidney and hladder.

The Bladder is formed by the dilatation of the origin of
the pedicle of the allantois ;— the upper portion of the pedi-
¢le of the allantois forms nltimately the wrachus.

The Urethra is developed separately with the external gen-
ital organs.
The Ovaries and Testicles are developed at the expense of
the Walffian Bodies. These are situated in the lnmbar re-
gion.—They are glandular organs provided with a duet,
which opens into the eloaca.

The gland forms the ovaries and testicles,—the duect
forms, in the male, the guniding cord,—and in the female the
round ligament.

The Spermatic Canal and Seminal Vesicles are developed
from the Canals of Muller,—they extend from the lumbar
region to the rectal cavity of eloaca.

The Fallopian Tubes, Uterus and Vagina are formed by
the coalescence of the two Canals of Muller.

The External Organs of Generation are developed sepa-
rately and independently from the internal organs,— they
coalesee in course of development.

The Larynx is developed from the fourth branchial arch.
The Trachea, Bronchi and Lungs are pediculated off-
shoots from the wsophagus; the pedicle forms the bronchi
and trachea. ;

The Thyroid Body is developed independently.

The Thymus also; it diminishes after birth.

The Heart is developed separately;—it is the first organ
which aets.

At first it is a eylinder, giving rise above to arteries which
supply the embryo and the umbilical vesicle, and receive
below the corresponding veins.

When the Allantois and Placenta are developed :

1st. The umbilical vein, which returns arterial blood from
the placenta to the ascending eava, gives off a large branch
to the left braneh of the portal vein, through which a large
amount of this placental blood goes to the liver.

2d. There exists an orifice between the auricles, through
which the blood of the ascending cava vein is directed im-
mediately into the left aunele.

3d. The pulmonary artery is connected with the aorta by
a canal (duetus arteriosus), throngh which half of the blood
of the right ventricle is directed immediately into the
aorta.

The Spinal Cord is developed from the internal blastoderm
in the vertebral gutter.
15
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APPEARANCE OF THE MAIN ORGANS.

It is at first a flat membrane, but later on curves its edge
and forms a central canal, which becomes obliterated in the
course of time.

The Brain is developed from the spinal eord by three dil-
atations or ecerebral vesicles.

The Membranes of the Eye and the Optic Nerve are de-
veloped from the first cerebral vesicle;—the transparent
media are developed independently from the intermediate
blastoderm.—The lids and lachrymal apparatus from the
skin.

The Membranous Internal Ear is an emanation from the
third cerebral vesicle ;— the osseous labyrinth is developed
independently of the petrous bone ;— the drum of the ear,
Eustachian tube, external and internal auditory canals are
formed by the first branchial fissure ;— the external ear em-
anates from the skin.

The Nose Proper is formed from the frontal tuberele;—
the nasal cavities are formed by the second branchial fis-
sure ;—the olfactory nerve (root, bulb, and filaments) is a
vesicular prolongation of the first cerebral vesicle.

The Skin and Appendages are developed at the expense
of the external blastoderm.

The Bodies of the Vertebrae are the first bones which ap-
pear on the sides of the dorsal ecord, in the vertebral gut-
ter.—Some bones are developed direetly into bone, whereas
others are first eartilaginous, then bony..—The main parts
of bones are developed separately by primary points of ossi-
fication.—Secondary parts are developed by supplemental
and secondary points on the parts first developed.

As age advances, bones lose organie matter and become
light and brittle.

The Muscles are developed at the expense of the external
blastoderm ;—those of the back appear first.

LAWS OF DEVELOPMENT.

1st. Law of Unity of Organization and of Transitory
Development, by virtue of which each transitory stage of
the development of most of the important organs corre-
sponds to a permanent condition in some of the lower
animals.

2d. Law of Symmetry, by virtue of which the hndv gen-
erally and each organ, whether single or double, is origin-
ally divisible into two parts, each half growing towards the
median line, where they meet and fuse.

EPOCH OF APPEARANCE OF THE MAIN ORGANS.

793 First Week: The ovam reaches the uterus at the end of

the first week.
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Second Week : The vitelline chorion is formed.
Third and Fourth Weeks: The blastoderm. umbilical
vesicle and first trace of embryo.
At end of First Month the pancreas, lungs, liver, allantois
and Wolffian bodies ave developed.
First half of Second Month: The ammnion, allantois, gen-
ital organs, intestines and lungs are formed.
Second half of the Second Month: Kidney, stomach,
spleen, wmbilical cord and placenta are formed.
Third Month : The embryo has acquived definite shape and
all the organs ave distinet.
Fourth Month: The embryo assumes the name of fofus;
the muscles contract perceptibly and the fotal heart is audi-
bie.
At Birth the bones of the top and sides of eranium are
not yet united.

The anterior foutanelle corresponds to the angle of the
frontal parietal,

And the posterior fontanelle to the angle of the oceipital
and parietal bones.

In Resume:

End of First Week: Ovum reaches the uterus.

End of Fourth Week: First trace of the embryo.

Jud of Second Half of Second Month: Umbilical cord and
placenta are formed.

End of Thivd Month: The embryo has its definite shape
and all the organs are distinet.

End of Fourth Month: The embryo is ealled a foetus; the
museles contract perceptibly, the feetal heart is audible.

At Birth, as above.
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QUESTIONS ON ANATOr1Y.

GENERAL HISTOLOGY.

Deseribe the Shape and the number of Cells.

Give a Resumé of the Structure of Cells.

Describe the Vital Properties of Cells.

Define Epithelial Tissue.

Define Endothelinm.

Name the Varieties of Connective Tissue.

Define Fibrous Tissue.

Define Elastie Tissue, its Varieties.

Define Adipose Tissue. :

Name the Vareties and Characters of Glandular Tissue.

Deseribe the Structure of Glands.

Describe the Peculiarities of Epithelial Tissue and of En-
dothelinm.

Deseribe the Peculiarities of L‘nnnﬁatwe Fibrous and
Elastie Tissue.

Deseribe the Peculiarvities of Adipose Tissue.
Deseribe the Peculiarities of Glandular Tissue.
Deseribe the Guide to Deseribe an Organ.

DIGESTIVE ORGANS.

Name the Organs concerned in Digestion.

Deseribe the Structure of the Lips.

Deseribe the Structure of the Cheeks.

Deseribe the Vestibule.

Deseribe the Number and the Shape of the Teeth.

Describe the Structure of the Teeth.

Deseribe the Gums.

Deseribe the Shape, Base, Surfaces and Tip of the Tongue.

Deseribe the Strueture of the Tongue.

Deseribe the Hard Palate.

Deseribe the Shape, Surfaces and Borders of the Soft
Palate.

Deseribe the Structure of the Soft Palate.

Deseribe the Tonsils. '

Desecribe the Shape, Surfaces, Borders, Apex and Base of
the Parotid.

Deseribe the Structure of the Parotid.

Deseribe the Shape, Surfaces and Extremities of the Sub-
maxillary Gland.

Deseribe the Structure of the Submaxillary Gland.
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Deseribe the Shape, Surfaces and Extremities of the Sub-
lingunal Gland.

Deseribe the Strueture of the Sublingual (land.

Deseribe the Shape, Surfaces, Base and Apex of the
Pharynx.

Deseribe the Strueture of the Pharynx.

Deseribe the Dimensions and Direction of the (Esophagus.

Deseribe the Surfaces, Borders and Extremities of the
(Esophagus.

Describe the Structure of the (Esophagns.

Desecribe the Shape and Walls of the Cavity of the Abdo-
men.

Deseribe the Dividing Lines of the Regions of the Abdo-
men.

Name the Organs contained in the Epigastric and Hypo-
chondriac Regions.

.. Name the Organs contained in the Umbilical and Lumbar

Regions.

Name the Organs contained in the Hypogastric and Iliae
Regions.

Name the Divisions of the Peritoneum.

Name the Folds of the Peritonemm.

Name the Viscera invested or not invested by the Perito-
neum.

Deseribe the Shape, Surfaces, Borders and Extremities of
the Stomach.

Deseribe the Strueture of the Stomach.

Deseribe the Shape, Surfaces, Borders and Extremities of
the Duodenum.

Deseribe the Structure of the Duodenum.

Deseribe the Shape, Surfaces and Extremities of the Jeju-
num.

Deseribe the Structure of the Jejunum.

Deseribe the Shape, Surfaces and Extremities of the [eum.

Deseribe the Strueture of the Ilenm.

Desecribe the Cecal Appendix.

Describe the Shape, Surfaces; Apex and Base of the
Ceenm.

Deseribe the Strueture of the Caecum.

Describe the Shape, Smrfaces and Extremities of the As-
cending Colon.

Describe the Shape, Surfaces and Extremities of the
Transverse Colon.

Deseribe the Shape, Surfaces and Extremities of the De-
seending Colon.

Describe the Shape, Surfaces and Extremities of the Sie-
moid Flexure.

Deseribe the Structure of the Siemoid Flexure.

Describe the Shape. Surfaces and Extremities of the Ree-
tum.
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Deseribe the Strueture of the Recetnm.

Describe the Shape, Surfaces and Extremities of the Anns.

Deseribe the Structure of the Anus.

Deseribe the Pecunliarvities of the Lips and Cheeks.

Describe the Peculiarities of the Teeth and Gums.

Deseribe the Peenliarities of the Tongue.

Deseribe the Peeuliarities of the Hard and of the Soft
Palate.

Describe the Peculiarities of the Tonsil and of the
Parotid.

Deseribe the Peculiarities of the Submaxillary and Sub-
lingnal Glands.

Describe the Peeuliavities of the Pharynx.

Deseribe the Peenliarities of the (Esophagus.

Deseribe the Peculiarities of the Cavity of the Abdomen
and Peritoneum.

Deseribe the Peculiarities of the Stomach.

Describe the Peeuliarities of the Duodenum.

Deseribe the Peculiarities of the Jejunum and of the Ileum.

Deseribe the Peculiarities of the Ileo-cseal Valve and of
the Cwecal Appendix.

Dezeribe the Peculiarvities of the Caenm and of the Colons.

Describe the Peculiarities of the Sigmoid Flexure and of
the Rectum.

Deseribe the Pecnliarities of the Anns.

Deseribe the Peculiarvities and Charvaeteristies of the
Mucous Membrane and Digestive Tract to the (Esoph-
agus melusively.

Same for the Stomach to the Anus.

Deseribe the Shape, Upper Surface, Upper Border and
Lower Border of Liver.

Deseribe the Extremities and the Under Surface of the
Liver.

Deseribe the Structure and Excretory Apparatus of the
Liver.

Deseribe the Shape, Surfaces, Borders and Extremities of
the Pancreas.

Deseribe the Strueture of the Pancreas.

Deseribe the Shape, Surfaces. Borders and Extremities of
the Spleen.

Deseribe the Strueture of the Spleen.

Deseribe the Peculiarities of the Liver.

Deseribe the Peculiarities of the Pancreas.

Describe the Peculiarities of the Spleen.

URINARY ORGANS.

Name the Urinary Organs.

Describe the Supra-renal Capsules.

Describe the Shape, Surfaces, Borders and Extremities of
the Kidney.
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Deseribe the Strueture of the Kidney.

Deseribe the Calices.

Deseribe the Pelvis (Renal).

Deseribe the Uveter.

Deseribe the Shape, Surfaces, Apex, Base and Neck of the
Bladder.

Deseribe the Structure of the Bladder.

Deseribe the Prostate,

Describe the Peculiarities of the Supra-renal Capsules and
of the Kidneys.

Describe the Peculiarities of the Excretory Apparatus of
the Kidneys.

Deseribe the Peculiarities of the Ureters, Bladder and
Prostate.

Name the Male Organs of Generation.

Deseribe the Structure of the Serotnm.

Describe the Testicle.

Deseribe the Epididymis.

Deseribe the Spermatic Duet.

Deseribe the Structure of the Spermatic Cord.

Deseribe the Seminal Vesieles.

Deseribe the Ejaculatory Duets.

Deseribe the Structure of the Penis,

Describe the Male Urethra.

Deseribe Cowper's Glands.

Describe the Peculiarvities of the Serotum.

Deseribe the Peenliarvities of the Testicle and of the Epi-
didyinis.

Deseribe the Peculiarities of the Spermatic Duet, Sper-
matic Cord, Seminal Vesicles and Ejaeulatory Duets.

Deseribe the Peeuliarities of the Penis, of the Male
Urethra and of Cowper's Glands.

HEART.

Deseribe the Fibrous Pericardinm.

Desceribe the Serous Pericardint.

Deseribe the Shape, Sorfaces, Borders, Base and Apex of
the Heart.

Deseribe the Structure of the Heart.

Describe the Peculiarities of the Pericardium and of the
Heart.

ORGANS OF RESPIRATION.

Name the Ovgans of Respiration,

Deseribe the Shape, Base, Apex, Bovders, and Swrfaces
of Larvnx.

Deseribe the Structure of the Larynx.
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Describe the Shape, Surfaces and Extremities of the
Trachea.

Deseribe the Structure of the Trachea.

Deseribe the Shape, Surfaces and Extremities of the
Bronehi.

Deseribe the Strueture of the Bronchi.

Deseribe the Shape, Surfaces, Borders, Base and Apex of
the Lungs.

Deseribe the Structure of the Lungs.

Deseribe the Plenra.

Deseribe the Peculiarities of, the Larynx.

Deseribe the Peculiarvities of the Trachea, of the Broneh,
and of the Lungs.

Describe the Peculiarities of the Pleura.

Deseribe the Isthmus of the Thyroid Body.

Deseribe the Lobes of the Thyroid Body.

Deseribe the Structure of the Thyroid Body.

Deseribe the Thymus.

Deseribe the Peculiarities of the Thyroid Body and of the
Thymus.

BRAIN AND SPINAL CORD.

Name the Membranes of the Brain.

Describe the Cerebral Dura Mater.

Describe the Cerebral Arachnoid.

Deseribe the Cerebral Sub-Arachnoid Fluid.

Describe the Cerebral Pia Mater.

Name the Various Parts of the Brain.

Describe the Cerebrum.,

Deseribe the Callous Body.

(Give the Boundaries and Divisions of the Cavities of the
Cerebrum.

Describe the Trigone.

Deseribe the Interposed Veil.

Deseribe the Pellueid Septum.

Deseribe the Lateral Ventricles.

Deseribe the Middle Ventricle.

Deseribe the Pineal Gland.

Deseribe the Quadrigeminal Bodies.

Desceribe the Shape, Surfaces and Cireumference of the
Cerebellum.

Deseribe the Strueture of the Cerebellum.

Deseribe the Varolian Bridge.

Deseribe the Shape, Surfaces, Base and Apex of the
Oblong Medulla.

Describe the Strueture of the Oblong Mednulla.

De:s'(-hri]be the Surfaces and Angles of the Cerebellar Ven-
tricle,

Define the Ependyma.
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Describe the Ventrieles.

Deseribe the Peculiarities of the Envelopes of the Brain,

Describe the Peculiarities of the Cerebrum, of the Pe-
duneles, of the Callous Body.

Describe the Peculiarities of the Cavities of the Cerebrum.

Deseribe the Peculiarities of the Pineal Gland, of the
Quadrigeminal Bodies, of the Cerebellum, of the Varo-
lian Bridge, of the Oblong Medulla and of the Cerebellar
Ventricle.

Describe the Communication of the Ventricles.

Name the Membranes of the Spinal Cord.

Deseribe the Dura Mater of the Spinal Cord.

Describe the Arachnoid of the Spinal Cord.

Deseribe the Cerebro-spinal Fluid of the Spinal Cord.

Describe the Pia Mater of the Spinal Cord.

Describe the Shape, Surfaces and Extremities of the
Spinal Cord.

Deseribe the Strueture of the Spinal Cord.

Deseribe the Peculiarities of the Envelnpeu of the Spinal
Cord.

Deseribe the Peculiarities of the Spinal Cord.

Deseribe the Shape, Surfaces, Borders and Extremities of
the Nose.

Deseribe the Structure of the Nose.

Deseribe the Shape, Surfaces and Extremities of the Nasal
Cavities.

Deseribe the Structure of the Mucous Membrane of the
Nasal Cavities,

Deseribe the Peeuliarities of the Nose and Nasal Cavities.

Name the Parts Comprising the Eyeball.

Deseribe the Shape, Surfaces and Cireumference of the
(‘ornea.

Deseribe the Structure of the Cornea,

Deseribe the Selerotie.

Desceribe the Shape, Surfaces and Extremities of the
(horoid.

Describe the Structure of the Choroid.

Deseribe the Shape, Surfaces and Extremities of the
Retina.

Deseribe the Struneture of the Retina.

Deseribe the Vitreous Body.

Deseribe the Shape, Surfaces and Cirvenmference of the
('rystalline Lens.

Deseribe the Strueture of the Crystalline Lens.

Describe the Shape, Surfaces and Circumference of the
Iris.

Deseribe the Strueture of the Iris.

Describe the Agqueous Humor.

Deseribe the Orbital Fascia.

Deseribe the Muscles of the Eyeball.



217.
218.
219.
220.
221.

-'._;I--G-_;I &)

o e

223,
294,

225.
226.

227

228.
229,

230,
231.

232,
233,

234.
235.
236.
237.
238.
239.
240.
241.
249,
243.
244.
245,

QUESTIONS ON ANATOMY.

Describe the Strueture of the Eyelids.

Describe the Stracture of the Eyebrows.

Deseribe the Lachrymal Apparatus.

Describe the Peculiarities of the Eweball and of its
Envelopes.

Describe the Peenliarvities of the Contents of the Eye-
hall.

Describe the Peculiarities of the Appendages of the Eye.

Name the Parts for mmg the Organs of Heari ing.

Deseribe the Shape, Surfaces and Extremities of the
Pavilion.

Deseribe the Stroeture of the Pavilion.

Deseribe the Direction, Shape, Surfaces, Borders and Ex-
tremities of the External Auditory Canal.

Deseribe the Structure of the Exfernal Auditory Canal.

Deseribe the Drum of the HKar.

Deseribe the Ossicles of the Tympanum.

Deseribe the Lining Membrane of the Tympanum.

Deseribe the Mastoid Cells.

Deseribe the Direction, Shape, Surfaces and Extremities
of the Eunstachian Tube.

Deseribe the Structure of the Eustachian Tube.

Describe the Relative Position of the Parts comprising
the Internal Ear.

Describe the Shape and Surfaces of the Vestibule.

Desceribe the Structure of the Vestibnle.

Describe the Shape, Surfaces and Extremities of the
Semi-cirenlar Canals.

Describe the Structure of the Semi-civenlar Canals.

Describe the Shape, Base, Apex and Surfaces of the
Cochlea.

Describe the Strueture of the Cochlea.

Deseribe the Direetion, Shape, Surfaces and Extremities
of the Internal Auditory Camal.

Deseribe the Structure of the Internal Aunditory Canal.

Deseribe the Peculiarities of the External and of the
Middle Ears.

Deseribe the Peculiarities of the Internal Ear.

Name the Layers of the Skin.

Describe the Hair and Follicle.

Name the Glands of the Skin.

Deseribe the Strueture of the Nails.

Deseribe the Peculiarvities of the Skin.

Describe the Peculiarities of the Glands of the Skin.

Deseribe the Structure of Cartilage.

Describe the Varieties of Cartilage.

Deseribe the Chemical Composition of Bones.

Deseribe the Structure of Bones.

Desceribe the Points of Speeial Interest concerning the
Cervical Vertebra in General.
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Deseribe the First, Second, and Seventh Cervieal Verte-
brae.

Deseribe the Dorsal Vertebrse in General.

Deseribe the First, Ninth., Tenth, Eleventh and Twelfth
Dorsal Vertebrae.

Deseribe the Lumbar Vertebras.

Describe the Points of Special Interest Concerning the
Saerum.

Deseribe the Spine in General.

Name the Bones of the Skull.

Desceribe the Vertieal Portion of the Frontal Bone.

Describe the Horizontal Portion of the Frontal Bone.

Deseribe the Lateral Portions of the Froutal Bone.

Deseribe the Situnation of the Ethmoid.

Describe the Horizontal Plate of the Ethmoid.

Deseribe the Perpendicular Plate of the Ethmoid.

Deseribe the Lateral Masses of the Ethmoid.

Deseribe the Ethmoid Cells.

Deseribe the Situation of the Sphenoid.

Deseribe the Body of the Sphenoid.

Deseribe the Lesser Wings of the Sphenoid.

Deseribe the Greater Wings of the Sphenoid.

Deseribe the Pteryvegoid Process of the Sphenoid.

Deseribe the Oecipital Bone.

Deseribe the Parietal Bone.

Describe the Squamons Portion of the Temporal Bone.

Deseribe the Mastoid Portion of the Temporal Bone.

Describe the Petrous Portion of the Temporal Bone.

Name the Bones of the Face.

Deseribe the Vomer.

Deseribe the Superior Maxillary Bone.

Describe the Nasal Bone.

Deseribe the Lachrymal Bone.

Desceribe the Inferior Turbinated Bone.

Deseribe the Horizontal Portion of the Palate Bone.

Deseribe the Vertical Plate of the Palate Bone.

Deseribe the Malar Bone.

Deseribe the Horizontal Portion of the Inferior Maxilla.

Deseribe the Vertical Portion of the Inferior Maxilla.

(#ive a Resumé of the Situation of the Bones of the Skull.

(+ive a Resumé of the Sitnation of the Bones of the Face.

Name the Sutnres of the Skull.

Name the Cranio-facial Suture.

Deseribe the Upper Region or Vertex of Skull.

Deseribe the Boundaries of the Lateral Regions of the
Skull.

Deseribe the Mastoid Region of the Skull.

Describe the Temporal Fossa.

Deseribe the Zygomatic Fossa.

Deseribe the Pterygo-maxillary Fossa.
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Give the Boundaries of the Inferior Region of the Exte-
rior of the Skull.

Describe the Palato-pteryeoid Region of the Skull.

Deseribe the Oceipital Region of the Skull.

Describe the Sphenoidal Region of the Skull.

Deseribe the Petrous Region of the Skull.

Deseribe the Squamous and Mastoid Regions of the Skull.

Deseribe the Orbit.

Deseribe the Nasal Fosse.

Deseribe the Divisions and the Boundaries of the Interior
of the Skull.

Describe the Upper Region or Roof of the Interior of the
Skull.

Deseribe the Anterior or Frontal Cerebral Fossa.

Describe the Middle or Sphenoidal Fossa.

Deseribe the Posterior or Oceipital Fossa.

Deseribe the Foramens of the Base of the Interior of the
Skull and the Organs Situated therein.

Name the Points of Special Interest Coneerning the Ribs.

Name the Points of Special Interest Concerning the First,
Second, Tenth, Eleventh, and Twelfth Ribs.

Name the Points of Special Interest Concerning the Ster-
1m.
Name the Points of Special Interest Conecerning the
Claviele. :
Name the Points of Special luterest Concerning the
Seapula.

Name the Points of Special Interest Concerning the
Humerus.

Name the Points of Special Interest Concerning the Ulna.

Name the Points of Special Interest Concerning the
Radius.

Name the Points of Special Interest Concerning the
Carpus.

Name the Points of Special Interest Concerning the

Metacarpus.

Name the Points of Special Interest Concerning the
Phalanges.

Name the Points of Special Interest Concerning the
Innominate Bone.

Name the Points of Special Interest Concerning the
Pelvis in General.

Name the Differences Between the Male and Female
Pelvis.

Name the Points of Special Interest Concerning the
Femur.

Name the Points of Speecial Interest Concerning the
Patella.

Name the Points of Special Interest Coneerning the Tibia.
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Name the Points of Special Interest Concerning the
Fibula.

Name the Points of Special Interest Coneerning the First
Row of the Tarsus.

Name the Points of Speecial Tnterest Conerning the See-
ond Row of the Tarsus.

Deseribe the Strueture of Ligaments.

Deseribe the Strueture of the Synovial Membranes in
(reneral.

Describe the (lassification of Joints.

Deseribe the Peculiarities of Each Kind of Joint.

Deseribe the Artienlations of the Bones of the Ver-
tex of the Skull.

Deseribe the Temporo-maxillary Articulation. '

Describe the Artienlations of the Oceipital with the Atlas
and Axis.

Describe the Articulations of the Vertebre.

Desceribe the Articnlations of the Ribs.

Describe the Sterno-clavieular Articulation.

Deseribe the Seapulo-humeral Articulation.

Deseribe the Articulations of the Elbow.

Deseribe the Upper Ulno-Radial Articulation.

Deseribe the Lower Ulno-Radial Articulation.

Deseribe the Radio-carpal Articulation of Wrist Joint.

Deseribe the Interearpal Articulations.

Deseribe the Sacro-iliae Articulation.

Deseribe the Symphysis Pubis Articulation.

Deseribe the Coxo-femoral Artienlation.

Deseribe the Knee Joint or Tibio-femoral Artienlation.

Deseribe the Upper Tibio-Peroneal Artienlation.,

Deseribe the Ankle Joint or Tibio-tarsal Artienlation.

Describe the Artienlations of the Astragalus and Calea-
nenm.

Describe the Artieulations between First and Second Rows
of the Tarsns.

Deseribe the Articulations of the Metatarsas.

Deseribe the Structure of Muscular Tissue.

Deseribe the Structure of Tendons.

Deseribe the Strueture of Aponeuroses and Faseize.

Deseribe the Museles of the Cranial, Aunrienlar, and Pal-
pebral Regions.

Deseribe the Muscles of the Nasal Region.
Deseribe the Museles of the Bueeal or Oral Region.
Deseribe the Museles of the Temporo-maxillary Region.
Deseribe the Muscles of the Superficial Region of the Neck.
Deseribe the Museles of the Supra-hyoid Region,
Deseribe the Museles of the Anterior Vertebral Region.
Deseribe the Musecles of the Lateral Vertebral Region.
Describe the Muscles of the First, Second and Third Lay-
ers of the Back.
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Deseribe the Museles of the Fourth Layer of the Back.

Deseribe the Museles of the Fifth Layer of the Back.

Deseribe the Museular Layers of the Neck.

Describe the Museles of the Chest.

Describe the Museles of the Shoulder.

Deseribe the Museles of the Anterior Region of the Arm.

Deseribe the Musecles of the Posterior Region of the Arm.

Deseribe the Museles of the Anterior Region of the Fore-
arm.

Deseribe the Museles of the External or Radial Region of
the Forearm.

Deseribe the Muscles of the Superficial Layer of the Pos-
terior Region of the Forearm.

‘Describe the Muscles of the Deep Layer of the Posterior

Region of the Forearm.
Describe the Museles of the External Region of the Hand.
Desecribe the Musecles of the Internal Region of the Hand.
Describe the Muscles of the Middle or Palmar Region of
the Hand.

Deseribe the Museles of Exterior of the Abdomen.
Deseribe the Muscles of the Interior of the Abdomen,
Deseribe the Museles of the Anterior Region of the Thigh.
Describe the Museles of the Internal Region of the Thigh.
Deseribe the Museles of the Anterior Region of the Leg.
Deseribe the Museles of the External Region of the Leg.
Deseribe the Museles of the Dorsal Region of the Foot.
Deseribe the Museles of the Gluteal Region.
Deseribe the Muscles of the Posterior Region of the
Thigh.

Deseribe the Musecles of the Posterior Region of the Leg.

Describe the Muscles of the Internal Regions of the Foot.

Deseribe the Museles of the External Plantar Region.

Peseribe the Museles of the Middle Plantar Region.

Desceribe the Peculiarities of the Museles of the Back, of
the Cranial Region, of the Face, of the Temporo-maxil-
lary Region, and of the l-"terygn—nm-xi]lal'y Region.

Deseribe the Peculiarvities of the Muscles of the Neck and
of the Chest.

Deseribe the Peculiarities of the Museles of the Shoulder
and of the Arm.

Deseribe the Peculiavities of the Muscles of the Forearm
and Hand.

Deseribe the Peculiarities of the Musecles of the Vertebral
Region and of the Abdomen.

Deseribe the Peculiarities of the Muscles of the Interior
of the Pelvis, of the Anterior and Internal Regions of
the Thigh, of the Anterior and External Regions of the
Leg, and of the Back of the Foot.

Deseribe the Peenliarities of the Muscles of the Gluteal
Region, of the Posterior Region of the Thigh, of the
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Posterior Region of the Leg, and of the Muscles of the
Plantar Region.

Name the Museles which are Specially Interesting or Im-
portant.

Name the Museles of Speeial Surgical Importance.

Name the Anatomical Elements of the Blood.

Deseribe the Red Blood Corpuscles,

Deseribe the White Blood Corpuseles.

Deseribe the Blood Plates and the Free Nuelei.

Deseribe the General Structure of Arteries.

Deseribe the Structure of Arteries in Partienlar, accord-
ing to Size.

Deseribe the Structure of Veins.

Deseribe the Strueture of Capillaries.

Describe the Divisions of the Systemic Cirenlation and the
Cardiac Cireulation.

Deseribe the Pulmonary and Bronchial Civenlations.

Deseribe the Aorta.

Deseribe the Branches of the Arch of the Aorta,

Deseribe the Common Carotid.

Deseribe the Sitnation and Course of the External Car-
otid.

Desceribe the Branches of the External Carotid.

Deseribe the Situation and Course of the Internal Carotid.

Deseribe the Branches of the Internal Carotid.

Describe the Situation and Course of the Subelavian Ar-
tery.

Deseribe the Branches of the Subelavian Artery.

Deseribe the Situation and Course of the Axillary Artery.

Deseribe the Branches of the Axillary Artery.

Deseribe the Situation and Course of the Brachial Artery.

Deseribe the Branches of the Brachial Artery.

Describe the Radial Artery.

Deseribe the Situation and Course of the Ulnar Artery.

Describe the Branches of the Ulnar Artery.

Deseribe the Branches of the Thoracie Aorta.

Deseribe the Branches of the Abdominal Aorta.

Deseribe the Common I[liae Artery.

Deseribe the Situation and Course of the Internal Tliac
Artery.

Deseribe the Branches of the Internal Ihac Artery.

Deseribe the Situation and Course of the External Iliae
Artery.

Describe the Branches of the External Ihae Artery.

Describe the Sitnation and Course of the Femoral Artery.

Deseribe the Branches of the Femoral Artery.

Deseribe the Sitnation and Course of the Popliteal Artery.

Deseribe the Branches of the Popliteal Artery.

Deseribe the Anterior Tibial Artery.

Describe the Dorsal Arterv of the Foot.
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Deseribe the Posterior Tibial Artery.

Describe the External Plantar Artery.

Deseribe the Internal Plantar Artery.

Deseribe the Peculiarvities of the Innominate Artery, the
(arotids and the Subelavian.

Deseribe the Peculiarities of the Brachial Artery, the
Radial and Ulnar.

Describe the Peculiarities of the Aorta, the Iliac Arteries,
the Femoral, Popliteal and Tibials.

Describe the Peculiarities of the Arteries of the Organs
of Digestion.

Deseribe the Peculiarities of the Arteries of the Organs of
Urination and Generation.

Desecribe the Peculiarities of the Arteries of the Heart, of
the Organs of Respiration and of Innervation.

Deseribe the Peculiarities of the Arteries of the Organs
of Special Sense and of the Organs of Locomotion and
Cirenlation.

Deseribe the Lines Indiecating the Dirvection of, and the
Musele which isthe Guide to, the Innominate Artery, the
Common, External, and Internal Carotid Arteries, the
Bifureation of the Common Carotid Artery, the Lingnal
and the Facial Arteries.

Deseribe the Lines Indiecating the Divection of, and the
Musecle which is the Guide to, the Subelavian, the Axil-
lary, the Subscapular, the Brachial Arteries, and Radial
Artery in the Forearm.

Deseribe the Lines Indicating the Divection of, and the
Musele which is the Guide to, the Radial Artery, the
Ulnar and the Palmar Arches.

Deseribe the Lines Indicating the Direction of, and the
Muscle which is the Guide to, the Intermal Mammary
Artery, the Epigastric, the Common Iliae, the External
[liae, ‘the Gluteal Artery.

Describe the Lines Indic -ating the Direction of, and the
Musele whieh is the Guide to, the Internal Pudic Artery,
the Ischiatic, the Bulbous and the Femoral.

Describe the Lines Indic ating the Direction of, and the
Musele which is the Guide to, the Popliteal J.ute:;-; the
Anterior Tibial, the Dorsal Artery, the Posterior Tibial,
the Peroneal clllﬂ the Plantar Arch.

Deseribe the Supra-diaphragmatic Circulatory Cirenits.

Deseribe the Infra-diaphragmatie Cirenits.

Describe the Articular Arterial Cirveles.

Enumerate the Most Tmportant Branches of Arteries
Necessary to Understand the Establishment of the
Collateral Cirenlation after the Ligature of Arteries
Above the Arch.

Same of the Arteries Below the Arvch.

A
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Surgical Collateral Branches of the Main Arteries Above
the Arch.

Surgieal Collateral Branches of the Main Arteries Below
the Arch.

Deseribe the Collateral Cireulation after the Ligature of
the Innominate and of the Carotids.

Deseribe the Collateral Cireulation after the Ligature of
the Subelavian and of the Axillary.

Deseribe the Collateral Cirenlation after the Ligature of
the Brachial, Radial and Ulnar.

Deseribe the Collateral Cirenlation after the Ligature of
the Iliacs.

Describe the Collateral Cirenlation after the Ligature of
the Femorals, Popliteal, Tibials.

Deseribe the Ascending (Clava Vein.

Describe the Left Innominate Vein.

Deseribe the Right Innominate Vein.

Deseribe the Internal Jugnlar Vein.

Deseribe the Lateral Sinuses,

Deseribe the Superior Longitudinal Sinus.

Deseribe the Straight Sinus.

Deseribe the Oeeipital Sinuses.

Deseribe the Cavernous Sinuses.

Deseribe the Classification of the Sinuses.

Describe the Anastomoses Between the Intra-cranial and
the Extra-cranial Venouns Cirenlation.

Deseribe the Subelavian Vein.

Deseribe the Axillary Vein.

Deseribe the Ascending Cava Vein.

Deseribe the Common Ihae Vein.

Deseribe the Intérnal and External Iliac Vein.

Deseribe the Femoral Vein. :

Deseribe the Popliteal Vein. .

Deseribe the Branches of the Popliteal Vein.

Deseribe the Peculiarities of Veins in Particular. to the
Veins of the Face Inclusively.

Deseribe the Peculiarities of the Veins of the Neck and
of the Remainder of the Veins.

Describe the Peculiarities of the Veins of Some Organs,
to the Veins of the Liver Inclusively.

Describe the Peculiarities of the Veins of the Organs of
Urination and Generation.

Deseribe the Peculiavities of the Veins of the Heart.

Deseribe the Peculiarities of the Veins of the Oreans of
Respiration.

Deseribe the Peculiarities of the Veins of the Central
Organs of Innervation.

Describe the Peenliarities of the Veins of the Organs of
Special Sense.
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Deseribe the Peenliarities of Veins of the Bones, Muscles
and Vessels.

Deseribe the Strueture of Lymphatie Vessels,

Describe the Stroeture of Lymphatic Glands.

Deseribe the Liymph.

Deseribe the Chyle.

Deseribe the Thoracie Duet.

Describe the Right Liymphatie Duct.

Deseribe the Lymphatic Glands of the Head.

Deseribe the Lymphatie Glands of the Neck.

Deseribe the Lymphatic Glands of the Upper Extremity.

Deseribe the Lymphatic Glands of the Chest.

Deseribe the Lymphatie Glands of the Abdomen,

Deseribe the Lymphatic Glands of the Pelvis.

Deseribe the Lymphatic Glands of the Lower Extremity.

Deseribe the Peculiarities of the Liymphaties.

Describe the Peenliarities of the Lymphaties of the
Tissues.

Describe the Peculiarvities of the Lymphaties of the
Organs of Digestion.

Deseribe the Peculiarities of the Lymphaties of the Or-
gans of Urination and of Generation.

Describe the Peculiarities of the Lymphatics of the Or-
oans of Respiration and of Innervation.

Deseribe the Peculiarities of the Lymphaties of the Or-
egans of Special Sense.

Deseribe the Pecunliarities of the Lymphatics of the
Organs of Locomotion.

Deseribe the Strueture of Nerves.

Deseribe the Termination of Nerves.

Deseribe the Structure of Nervous Ganglia.

Deseribe the Oltactory Nerve.

Deseribe the Optie Nerve.

Deseribe the Common Oeular Motor.

Deseribe the Pathetic Nerve.

Deseribe the Tri-facial.

Deseribe the Ophthalmie, Superior Maxillary and Inferior
Maxillary Nerve.

Deseribe the External Oenlar Motor.

Describe the Facial.

Deseribe the Auditory.

Deseribe the Glosso-pharyngeal.

Deseribe the Pnenmo-gastrie.

Deseribe the Spinal Aceessory.

Deseribe the Hypoglossal.

Deseribe the Spinal Nerves ( Roots).

Deseribe the Cervical Plexus.

Deseribe the Brachial Plexus and Branches,

Describe the Intercostal Nerves.

Deseribe the Lumbar Plexus and Branches.

Describe the Sacral Plexus and Branches,
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Describe the Great Sympathetie Nerve.

Desceribe the Peculiarities of the Olfactory Nerve, the
Optie, the Common Oenlar Motor and Pathetie.

Describe the Peculiarities of the Tri-facial, the External
Ocular Motor, the Facial and the Auditory.

Describe the Peculiarities of the Glosso-pharyngeal, the
Pneumo-gastrie, the Spinal Acceessory and the Hypo-
glossal.

Describe the Peculiarities of the Spinal Nerves.

Describe the Peculiarities of the Intercostal Nerves, of
the Lumbar and Sacral Plexus and Branches.

Deseribe the Points of Special Interest Connected with
the Region of the Skull.

Deseribe the Points of Special Interest Connected with
the Region of the Face.

Describe the Points of Special Interest Connected with
the Zygomatic and Pterygo-maxillary Fosse.

Deseribe the Points of Special Interest Connected with
the Region of the Parotid.

Deseribe the Points of Special Interest Connected with
the Region of the Carotids.

Deseribe the Points of Special Interest Connected with
the Lateral Supra-hyoid Region.

Desecribe the Points of Special Interest Connected with
the Anterior Mediastinum.

Deseribe the Points of Speecial Interest Connected with
the Superior Mediastinum.

Deseribe the Points of Special Interest Connected with
the Supra-clavieular Region.

Deseribe the Points of Special Interest Connected with
the Infra-clavienlar Region.

Deseribe the Points of Special Interest Connected with
the Axillary Region.

Deseribe the Points of Special Interest Connected with
the Internal Region of the Arm.

Describe the Points of Special Inferest Connected with
the Bend of the Elbow.

Deseribe the Points of Special Interest Connected with
the Region of the Wrist.

Deseribe the Points of Special Interest Connected with
the Region of the Palm of the Hand.

Describe the Points of Special Interest Connected with
the Posterior Mediastinum.

Deseribe the Points of Special Interest Connected with
the Lateral Region of the Back.

Deseribe the Points of Special Interest Connected with
the Middle Region of the Back, or Spinal Region.

Deseribe the Organs Contained in the Region of the
Abdomen.

Describe the Points of Special Interest Concerning the
Male Perineum.
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