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A COMPEND
OF

VISCERAL ANATOMY.
What is a Viscus? Viscus, gen. visceris, pi. viscera, is a term which

is applied to any internal organ of the body. The Viscera are the organs
contained in the three great cavities—cranium, thorax and abdomen—with
their appendages. Of these the Heart and Brain have been described,
with the circulatory and nervous systems respectively. \_See Compend of
Anatomy, Third Edition, pp. 99, 120; also Compend of Physiology.]

THE DIGESTIVE ORGANS.

What is the Alimentary Canal ? Amusculo-membranous tube, from
25 to 30 feet in length, extending from the mouth to the anus, lined
throughout with mucous membrane, furnished with several accessory
organs, and performing the functions of ingestion, digestion, and egestion.

Name its Subdivisions. They are the Mouth,Pharynx, (Esophagus,
Stomach, Small Intestine (duodenum, jejunum and ileum) and Large
Intestine (caecum, colon and rectum). The first three lie above the dia-
phragm, the rest below it.

Name the Accessory Organs of Digestion. They are—the Teeth,
Salivary glands (parotid, sub-maxillary, sub-lingual), Liver, Pancreas and
Spleen.

THE TEETH.

What are the Teeth? They are 32 organs of digestion (20 tempo-
rary, or milk-teeth), situated one-half in each jaw, imbedded in the alveo-
lar processes, and partly surrounded by the Gums, which are composed of
fibrous tissue and covered with mucous membrane. In each half of each
jaw there are—

Temporary Teeth (5) —2 Incisors, 1 Canine, 2 Milk-molars.
Permanent Teeth (8) —2 Incisors, 1 Canine, 2 Bicuspids, 3 Molars.
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What are their general Characteristics ? Each tooth presents a—
Crown, or Body,—the part seen projecting above the gum.
Neck,—the constricted portion between the crown and the fang.
Fang, or Root,—imbedded in the alveolus; and surrounded by the perio-

dental membrane or periosteum lining the alveolus.
Pulp-cavity,—in the interior, opening at the apex of the fang for the

entrance of vessels and nerves.
What are the Characteristics of each class of Teeth?

Incisors, or Cutters,—Crown chisel-shaped, beveled posteriorly. Fang
single, long, thickest antero-posteriorly.

Canines, or Tearers,—Crown thick and conical. Fang longest and thickest
of all the teeth, forming a projection on the alveolararch. The 2 upper
canines are the “eye-teeth.”

Bicuspids, —Crown has 2 cusps. Fang single but grooved deeply, showing
a marked tendency to bifurcate.

Molars, or Grinders,—Crown large, low, and
cuboid in shape, has 4 cusps on upper molars,
5 on the lower ones. Fangs multiple, usually
3 on the first two upper molars, 2 on the first
two lower ones; the third molar of either
jaw, having but one fang, is called the “ wis-
dom tooth,” and is the smallest of the three.

The 2d or3d Temporary Molar is larger than
the first.
Describe the Structure of a Tooth. Each

consists of—
Dentine or Ivory, 2 —composed of tubules

surrounded by the inter-tubular tissue or

Matrix, and opening into the pulp cavity.
It resembles compact bone in appearance
and in composition, consisting of 28 parts
Animal matter and 72 Earthy matter. The
Tubules are delicate wavy canals, diameter
about -fpiyQ of an inch, which branch out-
wardly and anastomose with each other, form-
ing concentric shadings or Schreyer's Lines.

Enamel, 3 —covers the crown; consists of very
dense tissue, which contains but per cent,
of animal matter. It is covered by a very

Fig. i.
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delicate epithelial cuticle, Nasmyth's Membrane, which when intact
withstands the action of acid.

Crusta Petrosa or Cement,1 —the enamel of the fang; is a layer of true
bony tissue, containing lacunae, canaliculi, and Haversian canals.

Pulp,—fills the pulp-cavity and is prolonged into the dental tubules; is
soft, vascular, and sensitive; and consists of connective and fibrous
tissue, nucleated cells, blood-vessels and nerves. The cells are caudate
and anastomose with each other, those situated superficially being
termed Odontoblasts.
What Arteries and Nerves supply the Teeth? The Arteries are

derived from the inferior dental, and from the alveolar and infraorbital
branches of the internal maxillary. The Nerves are derived from the
inferior dental branch of the inferior maxillary division of the 5th, and
also from the anterior and posterior dental branches of its superior maxil-
lary division.

When do the Temporary Teeth appear? Their eruption begins
about the 7th month after birth, with the central incisors, and ends with the
appearance of the second molars, about the age of two years. The lower
teeth slighly antedate the upper.

When do the Permanent Teeth appear ? The first molars appear
about the ending of the 6th year, followed by the incisors about the 7th or
8th year, the bicuspids from the 9th to the 10th year, the canines about
the nth or 12th year, the second molars from the 12th to the 13thyear,
and the third molars from the 17th to the 25th year. Those of the lower
jaw are slightly in advance of the corresponding upper ones.

What is the greatest Number of Teeth at one time in the jaws,
and when ? Forty-eight, namely, all the temporary and permanent teeth
except the third molars,—occurring between the 5th and 7th years of age.

Describe the Development of the Teeth. They arise from the
mucous membrane covering the maxillary arches, in which, about the 6th
foetal week, appears a depression, the Primitive Dental Groove, from the
floor of which arise papillae of mucous membrane to form the pulp of the
milk-teeth.

In the Follicular Stage, membranous septa form across the groove, and
its margins become thick and prominent.

The Saccular Stage extends from the 13th week to the 16th, and is
marked first by the projection of the papillae from the follicles, next by the
growth of the follicular margins, the formation of processes or Opercula
thereon, which meet and close in the papillae; and finally by the closing
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in of the dental groove by the union of its margins. A Cavity ofReserve
for each tooth is then formed by the closure of the secondary, dental
groove, from the floor of which another papilla arises to form the germ of
the permanent tooth.

The dental pulps now take the forms of teeth, a thin lamina of dentine
appears and increases from without inward, the enamel organ and mem-

brane are formed, and when calcification has advanced sufficiently, the
pressure of the teeth causes the absorption of the gum above them, the septa
ossify and the eruption of the teeth occurs. The Cement is formed from
the periodental membrane, at a later period of life.

TIIE MOUTH.

Describe the Mouth. It is an oval cavity formed by the lips, cheeks,
jaws, palate and tongue, forming the superior portion of the alimentary
canal, and openingposteriorly into the pharynx by the fauces. It presents the
teeth (already described), the tongue l (to be described), and also the—

Fig. 2.

Hard Palate, formed by the palate processes of the superior maxillary
and palate bones, and covered with mucous membrane; forms the
roof of the mouth.

Soft Palate, formed by 5 muscles on each side, viz., the levator palati,
tensor palati, palato-glossus, palato-pharyngeus, and the azygos uvulae;
—the latter forming with its fellow the Uvula, j a descending
muscular projection.

%
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Anterior Pillars of the Faucesp —arch downward and forward to the
base of the tongue, and contain the palato-glossi muscles.

Posterior Pillars of the Fauces ,
* —arch downward and backward to

the sides of the pharynx, and contain the palato-pharyngei muscles.
Isthmus Faucium,—the space bounded by the pillars, the free border

of the palate, and the base of the tongue.
Tonsils, k —are small, elongated, glandular bodies, situated one on each

side of the fauces, between the anterior and posterior pillars. Each
has 12 or 15 openings on its surface, leading to follicular depressions
within the gland, and lies close to the internal carotid artery.

Openings of Steno's Ducts,/—from the parotid glands, are situated
internally on the cheeks, opposite the 2d upper molar teeth.

Openings of Wharton's Ducts, —from the sub-maxillary glands, at each
side of the frenum of the tongue.^

Fig. 3.

Openings of the Ducts ofRivinus,—8 to 18 on each side, from the sub-
lingual glands near the frenum of the tongue, d The longest is the
Duct of Bartholine.

Where are the Salivary Glands? The Parotid Gland 1 lies below
and in front of the external ear,—the Sub-maxillary 3 and Sub-lingual 5

Glands lie in the corresponding fossae on the inner surface of the inferior
maxillary bone.

Describe the Tongue. The tongue consists of extrinsic and intrinsic
muscles, a hyo-glossal and a mucous membrane, a median fibrous septum,
vessels and nerves. Its base is attached to the hyoid bone, the epiglottis,
the soft palate and the pharynx. Its under surface is attached to the
hyoid bone and the inferior maxillary. Its mucous membrane is reflected
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over the floor of the mouth to the inner surface of the gums, forming in
front a fold, the Frenum.
The tongue presents—

Filiform Papilla, along its sides, closely packed inrows.
Fungiform Papilla, scattered over the anterior two-thirds of its dorsum.
Circumvallate Papilla, 7 to 12 in number, in two rows, forming a V at

the base of the tongue, meeting at the Foramen Caecum, which
contains the central papilla.

Follicular Glands, posteriorly to the circumvallate papillae.
Racemose Glands, over the dorsum, sides, and under surface. Beneath

the tip they form two small oblong masses.
Extrinsic Muscles, are the stylo-, hyo-, genio-hyo-, and palato-glossus

muscles.
Intrinsic Muscles, are the several fibres of the lingualis muscle, —

superior, inferior, transverse and perpendicular.
Name the Arteries of the Tongue. They are the—

Lingual,—branch of the external carotid, with its branches, the—
Dorsalis linguae. Sub-lingual. Ranine.

Sub-mental, —branch of the facial, anastomoses with the sub-lingual.
Ascending Pharyngeal,—branch of external carotid, sends some small

branches to the pharynx and tongue.
What Nerves are distributed to the Tongue? The—

Gustatory Branch of the yth,—to the mucous membrane of the sides and
anterior two-thirds of the tongue, endowing it with general sensibility.

Chorda Tympani Branch of the 7th, —joins the gustatory, and is distrib-
uted to the same region, being the nerve of taste for the anterior two-
thirds of the tongue.

Lingual Branches of the qth or Glosso-pharyngeal,—to the mucous mem-
brane of the base and sides of the tongue, being the nerve of taste for
its posterior third.

Hypoglossal, or 12th, —to the intrinsic and extrinsic muscles of the tongue,
being its nerve of motion.

Superior Laryngeal Branch of the 10th or Pneumogastric,—sends a few
fibres to the base of the tongue from its internal branch.
What special Anatomical Features are presented by the Mouth?

They are as follows, viz.—the—
Hamular Process of the Sphenoid Bone, —may be felt behind the last

upper molar tooth; also the Internal Pterygoid Plate, and part of the
Pterygoid Fossa.
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Coronoid Process ,—of the lower jaw, its anterior border.
Posterior Palatine Artery,—at inner side of the last upper molar, and

in front of the hamular process.
Gustatory Nerve,—very near the last lower molar.
Pterygo-maxillary Ligament,—felt as a fold posteriorly to the last lower

molar tooth.

THE PHARYNX.

Describe the Pharynx. It is a conical, musculo-membranous bag,
about inches long, hung base up, from
the basilar process of the occipital bone,
and extending to the lower border of the
cricoid cartilage posteriorly, or the 5th
cervical vertebra, where it becomes con-
tinuous with the oesophagus. 5 It forms
the part of the alimentary canal which
lies behind the mouth, being incomplete
in front.

What are its Relations ? It is con-
nected with—
Posteriorly,—the longus colli and recti

capitis antici muscles, and by loose
areolar tissue to the first 5 cervical
vertebrae.

Laterally, —the styloid processes and their
muscles, the pterygoidmuscles, the inter-
nal carotid arteries, the internal jugular
vein, the 8th, 9th, and the sympathetic
nerves.

Near its Apex,—the lobes of the thyroid
gland, the common carotid and lingual
arteries, the sterno-hyoid muscle, and the
lingual nerves.

What are its Anterior Attachments ?

The internal pterygoid plate, pterygo-max-
illary ligament, lower jaw, base of the

tongue, cornua of the hyoid bone, stylo-
hyoid ligament, thyroid and cricoid carti-
lages of the larynx.

Fig. 4.
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Name the Openings into the Pharynx. They are 7, viz.—
Mouth.

2 Posterior Nares. TLarynx.
2 Eustachian Tubes. (Esophagus.

Describe its Structure. The pharynx is composed of 3 coats,—a
mucous, a muscular and a fibrous, the latter lying between the other two,
and sometimes called the PharyngealAponeurosis. The mucous coat is
covered with ciliated columnar epithelium above the level of the floor of
the nares—below that level by squamous epithelium; and contains simple
follicular glands, also compound follicular and racemose glands, the latter
being most numerous in its upper part, between the two Eustachian tubes.

Name its Muscles, Arteries and Nerves. Its—
Muscles, 5,—are the Superior, Middle and Inferior Constrictors, Stylo-

pharyngeus, and Palato-pharyngeus. [See Compend of Anatomy,
pages 73, 74.]

Arteries number 4, as follows,—
Superior Thyroid Branches,
Ascending Pharyngeal. Branches of the External Carotid.

Pterygo-palatine.
Descending Palatine. Branches o'f the Internal Maxillary.

Nerves, —Branches of the Pharyngeal Plexus, which is formed by the
pharyngeal branches of the pneumogastric, glosso-pharyngeal, superior
laryngeal, and superior cervical ganglion of the sympathetic.

THE (ESOrHAGUS.

Describe the (Esophagus. Itisamusculo-membranoustube,about 9
inches long, extending from the 5th cervical vertebra and the lower border
of the cricoid cartilage of the larynx, through its opening in the diaphragm,
to the cardiac orifice of the stomach, opposite the 9th dorsal vertebra, where
it terminates. It lies in the neck, between the trachea and the vertebral
column, resting in part on the longus colli muscle; then inclining to the
left side it reaches the posterior mediastinum behind the left bronchus.

Describe its Structure. The (Esophagus has three coats, a—
Mucous,—in thick longitudinal folds, containing compound racemose

glands.
Cellular,

—forms a loose connection between the other two coats, and con-
tains the oesophageal vessels.

Muscular
,
—having longitudinal fibres externally, circular fibres internally,

and are continuous with the fibres of the stomach.
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Name its Vessels and Nerves. The oesophageal—

Arteries, are chiefly branches from the thoracic aorta.
Veins, empty into the vena azygos minor.
Nerves, are branches of the pneumogastric and the cervical sympathetic,

forming the oesophageal plexus.

THE STOMACH.

Describe the Stomach. It is the principal organ of digestion, pyri-
form in shape, of musculo-membranous structure, about 12 inches long by
4 inches in average diameter, held in position by the lesser omentum, and
situated diagonally across the upper abdomen, in the epigastric and right
and left hypochondriac regions, above the transverse colon, below the
liver and diaphragm. It presents for examination a—

Fundus or Splenic End,c—is connected to the spleen by the gastro-
splenic omentum.

Pylorus or Lesser End,—lies in contactwith the anterior wall of the ab-
domen, the under surface of the liver, and the neck of the gall-bladder.

Fig. 5.

Greater Curvature, d—is convex, and is connected to the colon by the
gastro-colic omentum.

Lesser Curvature, * —is concave, and connected to the liver by the
gastro-hepatic omentum, and to the diaphragm by the gastro-phrenic
ligament.

CEsophageal Orifice, t> —is situated between the fundus and the lesser
curvature.

Pyloric Orifice —opens into the duodenum, l and is guarded by the
circular muscular fibres of the pylorus.
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Describe its Structure. The Stomach has 3 coats, a—
Mucous Coat, g—lined with columnar non-ciliated epithelium, covered

with polygonal Alveoli, of an inch in diameter, containing the
orifices of the Gastric Follicles. When the stomach is contracted the
mucous membrane lies in longitudinal folds or Rugce, 11 one of which
forms a sort of valve at the pyloric orifice.

Cellular or Sub-mucous Coat,—contains the gastric vessels.
MuscularCoat,/—consists of longitudinal, circular and oblique fibres.

The Longitudinalare continuous with those of the oesophagus and small
intestine, and are the most superficial. The Circular lie deeper, and
over the whole organ; they form a sphincter around the pyloric orifice.
The Oblique Fibres lie deepest, forming two sets around the oesophageal
opening, in continuation of the circular fibres of the oesophagus.

Fig. 6.

The Serous Investment of the stomach is derived from the peritoneum,
and covers the whole external surface, excepting the points where the
gastro-splenic, greater and lesser omenta are attached. It is usually,
but incorrectly, described as a fourth coat of the stomach.
Describe the Gastric Glands. They are of 3 kinds, the—

Peptic Follicles, —situated toward the splenic end ; are tubules lined with
columirar epithelium in their upper one-fourth, and being filled with
nucleated cells in their deepest parts.

Mucous Glands,—situated near the pyloric end; are branched or saccu-
lated, and lined throughout with columnar epithelium.



THE SMALL INTESTINE. 19

Simple Solitary Glands are found scattered along the lesser curvature, and
near the pyloric end.
Name the Vessels and Nerves of the Stomach. Its—

Arteries are the—
Gastric, 7 Pyloric, 9

Right Gastro-epiploic. 11 Branches of the Hepatic Artery.8

Left Gastro-epiploic. 17

Vasa Brevia. 16 Branches of the Splenic Artery.14

Veins, terminate in the splenic and portal veins.
Nerves, are terminal branches of the right and left pneumogastrics, and

branches of the semilunar ganglia of the sympathetic, forming the
gastricplexus.

THE SMALL INTESTINE.

Describe the Small Intestine. It is a convoluted, tubular, digestive
organ, about 20 feet in length, held to the spinal column by the mesenteric
portion of the peritoneum, and divided into 3 parts, the—

Duodenum,—about 12 fingers (10 inches) long, ascends for two and a
half inches to the under surface of the liver and the neck of the gall-
bladder, —descends for three and a half inches in front of the right
kidney,—and passes transversely for 4 inches to the left, across the
spinal column, to the left side of the second lumbar vertebra, where

Fig. 7.

the superior mesenteric artery crosses its junction with the jejunum.
The duodenum has no mesentery, is partially covered with peritoneum,
and surrounds the head of the pancreas. Into its descending portion
open the ductus communis choledochus/ and the pancreatic duct.

Jejunum ,—about two-fifths of the rest of the small intestine, its coils
lying around the umbilical region. It is named from the fact that
it is usually found empty after death.
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Ileum,—comprises the remainder of the small intestine; is named from
its twisted course, lying below the umbilicus, and terminating in the
right iliac fossa, at the ileo-csecal valve, or valve of Bauhin.

What Coats has the Small Intestine ? Three, a mucous, a sub-
mucous or cellular, and a muscular coat. Its peritoneal investment is
sometimes described as a fourth coat, but incorrectly. The—

Mucous Membrane,—is covered with columnar non-ciliated epithelium,
and thrown into crescentic transverse folds, the Valvulce Conniventes,
or valves of Kirkring. It also presents numerous vascular projections
or Villi, formed of the basement membrane, epithelium, lacteals, a
capillary plexus, granular corpuscles, and longitudinal muscular fibres,
and numbering about four millions.

Cellular Coat,—contains the vessels of the intestine, and connects the
other two coats together.

Muscular Coat,—consists of external longitudinal and internal circular
fibres, the former being thinly distributed along the bowel.

Describe the Glands of the Small Intestine. The mucous mem-
brane of the small intestine contains—
Crypts of Lieberkiihn,—are simple follicles or minute tubular depressions,

found all over the intestine and also in the stomach.
Brunner's Glands

,
—are small conglomerate glands, found only in the

duodenum and the first part of the jejunum, being most numerous near
the pylorus.

Solitary Glands, —are probably lymphatic organs, and are situated
throughout the intestine, though most numerous at the lower portion of
the ileum. They are agminated into some 20 or 30 oval patches,
Beyer's Patches, on the surface opposite to the mesenteric attachments,
some of which are as much as 4 inches in length. They are most
numei'ous and largest in the ileum, and are most developed during
digestion.

THE LARGE INTESTINE,

Describe the Large Intestine. It is about five feet long, of large
calibre, sacculated, consists of the same coats as the small intestine, the
mucous being smooth, and without villi, the muscular having its longitudi-
nal fibres collected into 3 narrow bands, producing a pouching of the tube.
It presents the following parts andpoints, viz.—
Caecum, or Caput Ceecum Colip—a diluted blind pouch behind the entrance

of the small intestine.® It is the beginning of the large intestine, lies in
the right iliac fossa, and is two-thirds covered by peritoneum.



21THE LARGE INTESTINE.

Appendix Vermiformisp —a blind prolongation about 3 to 6 inches long,
narrow and worm-like, directed backward and upward from the lower
part of the caecum, being retained by a fold of the peritoneum.

lleo-ccecal Valve, or Valve ofBauhin,—guards the entrance of the small
intestine, being formed by two crescentic folds of the mucous and
cellular coats and circular muscular fibres, each covered with villi on
the side toward the ileum, but smooth on the caecal side.

Ascending Colon,—extends upward to the under surface of the liver,
where it forms th”e Hepatic Flexure.

Fig. 8.

Transverse Colon,d—crosses the abdominal cavity just below the liver,
gall-bladder, stomach and spleen, to the left hypochondrium, where it
terminates in the Splenic Flexure.

Descending Colon/—passes downward in front of the left kidney to
the left iliac fossa, where it forms the—

Sigmoid Flexure of the Colon,/ —curved like an f first upward, then
downward, extending from the crest of the left ileum to the left sacro-
iliac synchondrosis.

Rectum,^—from the last-named point to the anus; is 6 to 8 inches long,
not sacculated, and, though not straight, is straighter than the rest of the
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gut. It curves laterally to the middle of the sacrum, and backward
about an inch above its termination at the Anusp where it is distended
into a pouch. This lower inch has no peritoneal investment.

Appendices Epiploicce, —are small pouches of peritoneum containing fat,
and found along the colon and part of the rectum. They are due to the
incompleteness of the investment of the gut by peritoneum.

Sphincters of the rectum are 3,—the sphincter ani, internal sphincter and
sphincter tertius of Hyrtl. ( See Anatomy, pages 83, 84.)

Folds ofHouston, —three semilunar transverse folds, one in the upper part
of the rectum on the right side, another about the middle on the left
side, the third in front, opposite the base of the bladder.
What Glands are found in the Large Intestine ? The Follicles of

Lieberkuhn are more numerous here than elsewhere, also a few Solitary
Glands and Peyer's Patches in its upper portion. The glands of Brunner

are absent, the villi and valvulse conniventes are almost wanting.
State the Principal Relations of each of the three parts of the

Rectum. They are as follows, viz.—
1st or Upper Part (4 inches),—lies on the left pyriformis muscle and

the left sacral plexus; and to its left lie the left ureter and branches
of the left internal iliac artery.

2d or Middle Part (3 inches),—in the male subject it lies just behind
the trigonum vesicae and the vesiculae seminales, and close below the
under surface of the prostate gland. In the female it is adherent to
the centre portion of the posterior wall of the vagina.

jd or Lower Part (1 inch),—is surrounded by the 3 sphincters and the
levator ani muscle, and is separated by the perineum from the mem-
branous portion and bulb of the urethra in the male, from the vagina
in the female.

THE LIVER.
Describe the Liver, It-is the largest gland in the body, weighing

from 3 to 4 pounds, measuring transversely about 12 inches, antero-poste-
riorly 6 inches, in greatest thickness 3 inches. It is situated in the right
hypochondriac, epigastric and part of the left hypochondriac regions;
has 5 fissures, 5 lobes, 5 ligaments, and 5 sets of vessels, and is invested by
peritoneum, except for a small space at the attachment of the coronary
ligament. It is also surrounded by a fibrous coat which is continuous at
the transverse fissure with the capsule of Glisson. Its—

Upper Surface,—is convex, in relation with the under surface of the
diaphragm and 6 or 7 lower ribs, and is divided into two lobes by the
suspensory or broad ligament.
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Under Surface (Fig. 9),—is concave, covers the stomach, duodenum,
hepatic flexure of colon, right kidney and supra-renal capsule, and is
divided into 5 lobes by 5 fissures.

Anterior Border, c —sharp and notched opposite the fundus of the gall-
bladder and the round and falciform ligaments. It corresponds to the
lower border of the ribs and costal cartilages, descending a little lower
during deep inspiration and in the upright posture.

Posterior Border, d —rounded, and deeply grooved (sometimes chan-
neled) for the inferior vena cava.««

Describe the 5 Ligaments of the Liver. Four are folds of perito-
neum ; one, the round ligament, is the obliterated umbilical vein and
ductus venosus of the foetus. The—

Fig. 9.

Suspensory or Falciform Ligament, j—called also the Broad and the
Longitudinal ligament,—is a sickle-shaped double fold reflected over
the round ligament, and is attached to the sheath of the right rectus
muscle as low as the umbilicus, and to the diaphragm.

Coronary Ligament,ff—is a double fold, containing firm areolar tissue
in its interspace, and extending from the posterior border of the liver
to the diaphragm.

Lateral Ligaments, 2, —are the triangular extremities of the coronary
ligament.

PoundLigament, 1 —ascends in the free margin of the suspensory liga-
ment from the umbilicus to the longitudinal fissure, in which it is
continued to the vena cava.



24 VISCERAL ANATOMY.

Describe the 5 Hepatic Fissures. They are all situated on its under
surface, and separate the 5 lobes, one from another. They are the—

Longitudinal Fissure ;h —its anterior two-thirds, in front of the trans-
verse fissure, is called the Umbilical Fissure, from containing the
umbilical vein; its posterior one-third is the Fissure of the Ductus
Venosus.

Transverse Fissure, o—about 2 inches long, running from the longitu-
dinal toward the right; and transmits the portal vein, hepatic artery,
bile-duct, lymphatics and nerves, surrounded by the Capsule of Glisson.

Fissure of the Gall-bladder, »—on the right of the longitudinal fissure,
and nearly parallel with it, extending from the anterior border, back-
ward to near the right end of the transverse fissure.

Fissurefor the Vena Cava,—extends inward from the posterior border,
where it joins the fissure for the ductus venosus; and gives exit to the
hepatic veins which here join the vena cava. This fissure is occa-
sionally a complete foramen.

Describe the 5 Hepatic Lobes. Three are mere lobules, formed
from the right lobe by the smaller fissures. The—

Right Lobe, *—is much the largest, and presents the three small fissures
and two depressions, one anteriorly for the colon, the other posteri-
orly for the kidney.

Left Lobe, l—is divided from the right by the longitudinal fissure, and
rests upon the stomach.

Lobulus Quadratus, —in front of the transverse fissure, and between
the umbilical fissure and that for the gall-bladder.

Lobulus Spigelii, y—behind the transverse fissure, and between the
fissure for the ductus venosus and that for the vena cava.

Lobulus Caudatus, 2—a connecting ridge from the lobulus Spigelii to
the right lobe; it separates the transverse fissure from the fissure for
the vena cava, and forms the roof of the foramen of Winslow.

Describe the 5 Hepatic Vessels. They are the — portal vein,-?
hepatic artery,? hepatic duct,/and lymphatics, situated in the transverse
fissure, and surrounded by the capsule of Glisson,—the hepatic veins in
the fissure for the vena cava. The—

Portal Vein, s—formed by the superior and inferior mesenteric, splenic
and gastric veins (all the main veins of the abdomen except the
renal); is about 4 inches long. It enters the transverse fissure of the
liver, where it divides into two branches, and these again divide and
subdivide to ramify throughout the gland. Its branches are named
the—
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Right Portal.
Left Portal,
Vaginal Branches.

Inter-lobular Veins. 1

Lobular Veins. 3

Intra-lobular Veins. 4

Lobular Plexus.
(Fig. io.)

Hepatic Veins,—are the continuations of the intra-lobular, beginning as
the Sub-lobular Veins beneath each lobule, and entering the inferior
vena cava in the fissure for that vessel.

Hepatic Artery, q—the nutrient vessel of the liver; arises from the cceliac
axis, enters the transverse fissure, and divides into branches which
supply the cellular tissue, the walls of the vessels, and the investing
membranes of the liver, also forming a plexus in each lobule which
anastomoses with the terminal branches of the portal vein.

Fig. io.

Hepatic Duct, —about iy£ inch long; is formed in the transverse fissure
by the union of the two main biliary ducts, from the right and left
lobes. It joins the cystic duct from the gall-bladder to form the
ductus communis choledochus.

Lyrnphatics, —accompany the blood vessels in two sets, a superficial and
a deep one.

What Nerves supply the Liver? Branches of the Hepatic Plexus,
which is formed by branches derived from the left pneumogastric, right
phrenic and solar plexus.
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Describe the Structure of the Liver. The substance of the liver is
composed of numerous Lobules, 1 of polygonal shape, and about of an
inch in diameter, clustered around the sub-lobular branches of the hepatic
veins, and connected together by connective tissue, 3 blood vessels, ducts, 2

and lymphatics. Each lobule consists of—
Hepatic Cells, —each about the of an inch in diameter, having a

nucleus and nucleolus, yellow coloring matter, glycogen granules,
and oil globules.

Lobular Veins, 3—forming a plexus in the lobule. (See Fig. io.)
Lntra-lobular Vein

,
4—in the centre of each lobule.

Plexuses, —of lymphatics, nerves, and bile-ducts.

Fig. ii

What is the Capsule of Glisson ? The areolar tissue which sur-
rounds the hepatic vessels in the transverse fissure, and accompanies them
in their course throughout the substance of the liver. It is continuous
with the fibrous covering of the organ.

How may the Portal Veins be distinguished from the Hepatic,
on section of the Liver ? The portal veins remain closed, being sur-
rounded by the capsule of Glisson. The hepatic veins gape open, being
adherent to the liver substance.

Describe the Gall-bladder. It is a pear-shaped bag, 3 to 4 inches
long, an inch in greatest diameter, holding from 8 to 12 fluid drachms,
invested by peritoneum on its under surface and fundus, formed of a fibro-
muscular and lined by a mucous coat, lying in a fissure on the under
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surface of the liver, close to its anterior border, and directed obliquely
downward, forward, and to the right. Its—

Fundus, —touches the abdominal wall on a levelwith the tip of the 10th
costal cartilage.

Neck,—coils twice upon itself, and empties into the Cystic Duct, which
is about an inch long and joins with the hepatic duct to form the
ductus communis choledochus.

What is the Ductus Communis Choledochus ? A fibro-muscular
tube, covered by peritoneum and lined with mucous membrane, about 3
inches in length, formed by the junction of the Cystic and Hepatic ducts,
emptying its contents (bile) into the descending part of the duodenum at a
point about 3 inches from the pyloric orifice of the stomach, generally in
common with the duct of the pancreas. The three ducts above named
are often called the Biliary Ducts.

THE PANCREAS
Describe the Pancreas. The Pancreas is a racemose gland, about

7 inches long, of a grayish-white color, and situated behind the stomach
and in front of the first lumbar vertebra. Its structure resembles that of
the salivary glands, being composed of reddish-yellow lobules, united by
cellular tissue, vessels and ducts, and ending in closed pouches surrounded
by a capillary plexus. The—

Pancreatic Duct, or Duct of Wirsung,5—extends the whole length of
the gland, and opens into the duodenum about 3 inches below the
pylorus, by an orifice common to it and the ductus communis chole-
dochus.

Fig. i2.

Head, or Right Extremity, 1 is surrounded by the curve of the duode-
num, the ductus communis choledochus and the pancreatico-duodenal
arteries.

Tail, or Left Extremity ,
4—lies above the left kidney and in contact

with the lower end of the spleen.
Body 3 —is in relation anteriorly with the ascending layer of the trans-

verse meso-colon, the posterior wall of the stomach and the transverse
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colon; posteriorly with the aorta, portal vein, inferior vena cava,
splenic vein, origin of the superior mesenteric artery, crura of the
diaphragm, left kidney and supra-renal capsule, and the left quadratus
lumborum muscle

Arteries,—are the Pancreatica Magna and Pancreaticoe Parvoe, brs. of
the splenic; the Pancreatico-duodenalis, br. of the hepatic; and the
Inferior Pancreatico-duodenalis, br. of the superior mesenteric.

Veins,—open into the splenic and mesenteric veins.
Nerves,—from the solar plexus, forming a Splenic Plexus.
What is the Lesser Pancreas ? A lobe of the head of the pancreas;

sometimes detached therefrom, in which case it opens by a duct into the
duodenum about an inch above the orifice of the pancreatic duct.

THE DUCTLESS GLANDS.
Name the so-called Ductless Glands. They are the Spleen, Supra-

renal Capsules, Thyroid and Thymus Glands. The first two are in the
abdominal cavity, the thyroid gland is in the front of the trachea, and the
thymus gland is in the anterior mediastinum of the thorax. These organs
have no excretory ducts, and their functions are unknown.

THE SPLEEN.
Describe the Spleen. The Spleen is a soft, spongy and very vascular

organ, about 5 inches by 3 by 2, from 6 to 10 ounces in weight, and
situated deeply in the left hypochondrium, embracing the cardiac end of the
stomach, to which it is connected by the gastro-splenic omentum. Its—

Outer Surface, —is convex, corresponds to the 9th, 10th and nth ribs,
and is in relation with the inferior surface of the diaphragm.

Inner Surface,—is concave, and embraces the cardiac or splenic end of
the stomach.

Borders,—the anterior is thin and often notched;
the posterior is thick and lies on the left kidney.

Suspensory Ligament, —attaches the upper extrem-
ity to the diaphragm, and is a fold of peritoneum.

Hilu?n,—a vertical fissure about the middle of the
concave surface. It is pierced by the vessels,
lymphatics and nerves.

Serous, or Peritoneal Coat,—covers the whole
organ, except at the attachments of the suspen-
sory ligament and the gastro-splenic omentum.

Fig. 13.
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Fibro-elastic Coat, or Tunica Propria,—is reflected at the hilum upon
the vessels, and gives off numerous bands ( trabecula), which bound
the lacunar spaces (areola) of the organ.

Malpighian Corpuscles,—are lymphoid sphenoidal expansions of the
outer coat of the small arteries, and average in diameter about the
of an inch. They are attached to the arterioles of the organ in groups
of 6 or 8, and are usually pierced by an artery. Their reticulum is
slender and open, densely filled with lymphoid corpuscles, and well
supplied with capillaries. They have no capsule.

Splenic Substance or Pulp,—a soft, pulpy, brown-red mass, surrounding
the Malpighian corpuscles, and contained in the areolae. It consists of
a delicate network of connective-tissue corpuscles, containing pigment-
granules (disintegrated blood-corpuscles), granularalbuminous matter,
nucleated and non-nucleated cells, and free nuclei, also red blood-
corpuscles in every stage of metamorphosis. These are denominated
the colored and colorless elements.

Splenic Artery,—is large and tortuous, and divides at the hilum into 5
or 6 branches, each supplying a segment of the organ, and terminating
either directly in the venous radicles, or in the lacunar spaces.

Splenic Vein, —arises by radicles partly from the capillaries, partly from
the lacunar spaces, and empties into the portal vein.

Nerves,—are derived from the semi-lunar ganglion of the solar plexus
and the right pneumogastric, forming the Splenic Plexus,

THE THYROID GLAND.

Describe the Thyroid Gland. It is a bi-lobed organ, about 3 inches
in length, situated on the sides of the upper 2 or 3 rings of the trachea,
and consisting of minute closed vesicles containing a yellow-colored fluid,
surrounded by a dense plexus of capillaries, and connected together by
areolar tissue. Its—

Isthmus
,
—connects the lower third of each lobe together, passing in

front of the trachea. It is occasionally absent.
Pyramid,—is a third lobe, which sometimes arises from the left lobe, or

from the left upper border of the isthmus.
Levator Glandulce Thyroidece,—are muscular bands occasionally found

extending from the body of the hyoid bone to the isthmus of the
gland or its pyramid.

Name the Arteries of the Thyroid Gland. They are very large,
anastomose freely, and are the—
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Superior Thyroid,
—br. of the external carotid, arising therefrom below

the greater cornu of the hyoid bone, and giving off the following
branches, viz.—

Superior Laryngeal.
Crico-thyroid.

Muscular.
Glandular.

Hyoid.
Superficial Descending.

Middle Thyroid, Artery of Neibauhr, or Arteria Thyroidea Ima,—is
occasionally found arising from the innominate artery or directly from
the arch of the aorta, and passing upward along the front of the
trachea.

Inferior Thyroid, br. of thyroid axis, gives off—
Laryngeal Branch.
Tracheal Branches.

CEsophageal Branches.
Ascending Cervical.

What are the Veins and Nerves of the Thyroid Gland ? The
Veins form a plexus in front of the gland and the trachea, giving rise to
the—

Superior Thyroid Vein.
Middle Thyroid Vein. ► open into the Internal Jugular.

Inferior Thyroid Vein , opens into the Innominate.
Nerves—are branches of the pneumogastric, and of the middle and

inferior ganglia of the sympathetic.

THE THYMUS GLAND.

What is the Thymus Gland ? It is a temporary organ, attaining its
full size about the age of 2 years, then being about 2 inches long, 1 1/2 inch
broad, 3 lines thick, and weighing about half an ounce. It subsequently
atrophies, and has almost disappeared at puberty. It is situated in the
anterior mediastinum and the neck, behind the sternum and the sterno-
hyoid and sterno-thyroid muscles, extendingfrom the level of the 4th costal
cartilage to the lower border of the thyroid gland. In the mediastinumit
rests upon the pericardium, and is separated by the thoracic fascia from the
arch of the aorta and the great vessels.

Describe its Structure. The Thymus Gland consists of two lateral
lobes (sometimes a third), together forming a pyramidal mass. It is sur-
rounded by a fibrous capsule and is divided by Trabeculainto primary and
secondary lobules, which consist of meshes of delicate retiform tissue
closely packed with lymph-corpuscles, and pervaded with capillaries. The
so-called Central Cavity and Primitive Linear Tube are deceptive appear-
ances of the multiplying cells in the interior of the gland.
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Name its Vessels and Nerves. The—
Arteries,—are derived from the internal mammary, superior and inferior

thyroid, subclavian and carotid. They ramify on the surface of each
lobule, having smaller twigs converging toward the centre.

Veins,—open into the left innominate and the thyroid.
Lymphatics, —consist of intralobular and interlobular plexuses, and open

into the anterior mediastinal glands.
Nerves,—are very minute and derived from the pneumogastric and the

sympathetic.

THE SUPRA-RENAL CAPSULES.

What are the Supra-Renal Capsules ? They are two small, cres-
centic-shaped bodies, situated one on each kidney. Each presents a small
fissure or Hilurn anteriorly, from which its vein emerges, and consists of a—

Fibrous Capsule,—which is very thin, closely adherent, and sends
numerous septa inward.

Cortical Substance, —composed of columnar and rounded cells, held
together in layers by a fibrous stroma.

Medullary Substance,—is darker than the cortical portion, and pulpy.
Consists of cells in groups, supported by a delicate stroma, and be-
lieved by some anatomists to be prolonged into nerve fibres.

What are their Relations ? Their bases rest on the upper front parts
of the kidneys, their posterior surfaces on the crura of the diaphragm,
about the level of the loth dorsal vertebra. The—

Anterior Surface, —of the right capsule is covered by the liver; that of
the left one by the spleen and pancreas.

Superior Surface,—of each is in relation internally with the great
splanchnic nerve and semilunar ganglion.

Name their Vessels and Nerves. The Lymphatics of these bodies
open into the lumbar glands, but are very imperfectly known. Their—

Arteries,—are the Supra-renal Branches of the aorta, renal and inferior
phrenic arteries, forming a dense capillary plexus in the cortical
portion.

Veins,—of each open into a single trunk, the Supra-renal Vein, which,
on the right side of the body, empties into the inferior vena cava, on
the left side into the left renal vein.

Nerves, —are chiefly derived from the solar and renal plexuses, with
some filaments from the phrenic and pneumogastric nerves, forming a
complicated network in the medullary substance of the organ.
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THE ABDOMINAL CAVITY.

What is the Abdomen ? An oval cavity, situated between the
thorax above and the pelvis below, invested by peritoneum internally,
and containing the—

Stomach.
Intestines.
Liver.
Gall-bladder.
Spleen.

Pancreas.
Kidneys and Ureters.
Supra-renal Capsules.
Bladder (when distended).
Uterus (during pregnancy).

Abdominal Aorta.
Inferior Vena Cava.
Receptaculu??i Chyli.
Thoracic Duct.

Solar Plexus, etc.

Name the Boundaries of the Abdomen. Above, it is bounded by
the diaphragm;—below, by the brim of the pelvis;—posteriorly, by the
vertebral column, and the fasciae covering the psoae and quadrati lumborum
muscles ; —anteriorly and laterally, by the transversalis fascia, the lower
ribs, and the venter of the ilium.

What Openings are found in its Walls ? They are the—
Openingfor the Vena Cava,—in the diaphragm.
Aortic Opening,—behind the diaphragm, for the aorta, vena azygos minor,

the thoracic duct, and occasionally the left sympathetic nerve.
CEsophageal Opening,—in the diaphragm, for the oesophagus and the

pneumogastric nerves.
Umbilicus,—in the anterior wall, transmitting the umbilical vessels in the

foetus, but obliterated after birth.
Internal Abdominal Ring,—on each side, half an inch above Poupart’s

ligament; for the passage of the spermatic cord in the male, and the
round ligament in the female.

Femoral or CruralRing,—on each side, just below Poupart’s ligament;
for the passage of the femoral vessels. This opening is closed by the
septum crurale. (See Femoral Hernia.)
Name the Regions of the Abdomen. The Abdomen is divided

into 9 regions, by two horizontal lines,—one between the cartilages of the
9th ribs, another between the crests of the ilia,—and 2 vertical lines from
the cartilages of the 8th ribs to the centre of Poupart’s ligament. The 9
regions thus formed are named the—

Right Hypochondriac.
Right Lumbar.
Right Inguinal.

Epigastric.
Umbilical.
Hypogastric.

Left Hypochondriac.
Left Lumbar.
Left Lnguinal.

What Parts are contained in each Region ?

Right Hypochondriac Region,—contains the right lobe of the liver, gall-
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bladder, duodenum, hepatic flexure of the colon, upper part of the right
kidney, and the right supra-renal capsule,

Epigastric Region,—contains the right two-thirds of the stomach, left lobe
and lobus Spigelii of the liver, hepatic vessels, cceliac axis, solar plexus,
pancreas, and parts of the aorta, inferior vena cava, vena azygos, and
thoracic duct.

Left Hypochondriac Region,—contains the splenic end of the stomach,
spleen, tail of the pancreas, splenic flexure of the colon, upper half of the
left kidney and its supra-renal capsule.

Right Lumbar Region,—contains the ascending colon, lower half of the
right kidney, and part of the small intestines.

Umbilical,—contains the transverse colon, transverse duodenum, part of
the great omentum and mesentery, and part of the small intestines.

Left Lumbar Region,—contains the descending colon, lower half of the
left kidney, and part of the small intestines.

Right Inguinal Region,—contains the right ureter, caecum, appendix
vermiformis, and the spermatic vessels of that side.

Hypogastric Region,—contains part of the small intestines, the bladder in
children and when distended in adults, and the uterus during pregnancy.

Left Inguinal Region,—contains the left ureter and spermatic vessels, and
the sigmoid flexure of the colon.

THE PERITONEUM.

What is the Peritoneum ? A serous membrane, forming a closed
sac, its parietal layer lining the walls of the abdomen and pelvis, its
visceral layer being reflected more or less completely over all the abdom-
inal and pelvic viscera. Its free surface is covered with squamous epithe-
lium, and is smooth, moist, and shining. Its attached surface is connected
to the viscera and the parietes by the sub-peritoneal areolar tissue.

Is the Peritoneum always a closed sac ? No! In the female it
is continuous with the mucous lining of the Fallopian tubes, which at
their free extremities open into its cavity.

Name the Divisions of the Peritoneum. The—
Greater Sac,—extends over the anterior two-thirds of the liver, behind

and above the stomach, below, behind, and in front of the great omen-
tum, and below the meso-colon.

Lesser Sac, or Cavity ofthe Great Omentum, —extends behind and below
the liver and stomach, above the meso-colon, and within the great
omentum.
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What is the Foramen ofWinslow ? Aconstriction of the peritoneal
cavity connecting the two sacs, situated behind the right free border of the
gastro-hepatic or lesser omentum, and formed by the gastric and hepatic
arteries as they curve around to the coeliac axis. Its boundaries are as
follows, viz.—

Anteriorly,—the lesser omentum, containing the duodenum, hepatic
artery, portal vein, and ductus communis choledochus.

Posteriorly,—the inferior vena cava, and the right crus of the diaphragm.
Superiorly,—the lobus caudatus of the liver.
Inferiorly, —the hepatic artery.
What passes through the Foramen of Winslow ? Nothing.
What are the Omenta or Epiploa ? They are folds of peritoneum

connecting the stomach with other organs, and are 3 in number, namely,
the—

<jastro-colic or Great Omentum, 1*—consists of four layers ofperitoneum,
the most anterior and posterior of
which belong to the greater sac,
the two internal to the lesser sac.
The two anterior layers descend
from the stomach and the spleen,
over the small intestines, and then
ascend as the posterior layers, to
enclose the transverse colon.

Gastro-hepatic or Lesser Omentum, —

consists of two layers of perito-
neum, the upper belonging to the
greater sac, the lower to the lesser
sac. It extends from the trans-
verse fissure of the liver to the
lesser curvature of the stomach,
and contains in its right free
margin the—

Hepatic Artery.
Portal Vein.
Lymphatics.
Ductus Communis Choledochus.
First part of the Duodenum.
Hepatic Plexus.

Gastro-splenic Omentum, —connects
the stomach with the spleen,and is

Fig. 14.
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continuous by its lower border with the great omentum. It contains
the Splenic Vessels and the Vasa Brevia.

What are the Mesos or Mesenteries ? Folds of peritoneum con-
necting the various parts of the intestinal canal (except the duodenum) to
the abdominal walls. Each one contains the vessels of the part which it
supports. They are the—

Mesenteryproper. 19

Meso-ccecum.
Meso-colon.2 *

Meso-rectum.
What Ligaments are formed by the Peritoneum ? They are folds

which support certain organs, viz.—
i Gastro-phrenic,—from the stomach to the diaphragm.
4 Hepatic,

—the longitudinal, coronary, and 2 lateral.
5 Vesical,—the false ligaments of the bladder.
6 Uterine,—2 vesico-uterine, 2 recto-uterine, and 2 lateral or broad

ligaments.
i Splenic,

—the suspensory ligament of the spleen.
Name the Viscera covered by Peritoneum. They are the—

Liver x (almost wholly).
Stomach2 (almost wholly).
Spleen.
Duodenum 5 (first part).
S?nall Intestines ,

s

Transverse ColonP
Sigmoid Flexure.
Rectum (upper y$).
Ovaries.
Uterus. 8

Name the Viscera partially invested by Peritoneum. The—
Duodenum* (descending and

transverse portions).
Ccecum.
Ascending Colon.

Descending Colon.
Rectum7 (middle third).
Vagina9 (upper part).
Bladder 10 (posterior wall).

What Viscera have no Peritoneal Investment ? The—

Rectum 7 (lower third).
Bladder 10 (neck, base and

anterior surface).

Pancreas .
6

Kidneys.
Supra-renal Capsules.

Vagina9 (lower part).
What are the Appendices Epiploicse ? Pouches of peritoneum sit-

uated along the colon and upper third of the rectum, and filled with fat.



36 VISCERAL ANATOMY.

ORGANS OF VOICE AND RESPIRATION.

THE LARYNX.

What is the Larynx? A musculo-membranous-cartilaginous box
placed between the trachea and the base of the tongue, and constituting
the essential organ of voice.

Name its Cartilages. They are nine in number, 3 single and 3 in
pairs, viz.—

Thyroid Cartilage.
Cricoid Cartilage.
Epiglottis.

2 Arytenoid Cartilages.
2 Cuneiform Cartilages.
2 Cornicula Laryngis.

Describe the Thyroid Cartilage. The Thyroid or shield-like cartilage
consists of two Alee or wings/ united in front at an acute angle, the highest
portion of its front being called the Pomum Adami, Adam’s apple. Its—

Inner Surface, —givesattachment to the true and false vocal chords, the
epiglottis, thyro-arytenoid and thyro-epiglottidean muscles, and the

thyro-epiglottic ligament.
OuterSurface, —affords attachment to the sterno-

thyroid, thyro-hyoid and inferior constrictor
muscles; the first two being attached along its
oblique ridge.

Upper Border,—is curved irregularly, and gives
attachment to the thyro-hyoid membrane.

Lower Border,—gives attachment to the crico-thyroid membrane in the
median line, and on each side to the crico-thyroid muscle/

Posterior Border of each wing ends above and below in Cornua (horns),
and gives attachment to the stylo- and palato-pharyngeus muscles.

Superior Cornu of each side affords attachment to the thyro-hyoid
ligament.

Inferior Cornu of each side articulates with the cricoid cartilage by a
small oval facet. (See a and Fig. 15.)

Fig. 15.

Describe the Cricoid Cartilage. The Cricoid, or ring-like cartilage,
is placed below the thyroid, with its narrow part to the
front. It has on each side 2 Articular Facets , one on the
upper margin posteriorly for the arytenoid cartilage, and
one near the lower margin for the inferior cornu of the
thyroid cartilage. Its—

Outer Borders, —give attachment to the crico-aryte-
noideus posticus muscle, and the longitudinal fibres of the oesophagus.

Fig. 16.
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Upper Border,—affords attachment to the crico-thyroid membrane and

the crico-arytenodei laterales muscles.
Lower Border,—is connected to the upper ring of the trachea by fibrous

membrane.
Describe the Arytenoid Cartilages. The Arytenoid, or pitcher-like

cartilages, are 2 in number, pyramidal-shaped, and situated on the upper
margin of the cricoid cartilage posteriorly, closing in the back of the
larynx. Each cartilage has 3 surfaces, 2 angles, a base and an apex.
The—

Anterior Surface,—gives attachment to the false vocal chord, and the
thyro-arytenoideus muscle.

Anterior Angle, —gives attachment to the true vocal
chord and the thyro-arytenoideus muscle.

Posterior Surface, —has attached to it the arytenoideus.
Posterior Angle,—gives attachment to the crico-aryte-

noideus lateralis and posticus muscles.
Internal Surfaces of each look toward each other.
Base,—has a facet for articulation with the cricoid.
Apex,—articulates with the corniculum laryngis.
What are the Cornicula Laryngis ? They are 2 small cartilagin-

ous nodules attached to the apices of the arytenoid cartilages, and are also
called the Cartilages of Santorini. To them are attached the aryteno-
epiglottidean folds.

Fig. 17.

What are the Cuneiform Cartilages ? The Cuneiform, or Carti-
lages of Wrisberg, are 2 rods of yellow elastic cartilage contained in the
free borders of the aryteno-epiglottidean folds.

Describe the Epiglottis. The epiglottis is a cartilaginous lid for the
larynx. It is leaf-shaped, situated behind the base of the tongue, and
attached by its apex to the posterior surface of the thyroid cartilage, just
below the median notch. Its—

Base, —is free, and curves over the base of the tongue.
Apex,—is connected to the receding angle of the thyroid cartilage by

the thyro-epiglottidean ligament.
Anterior Surface,

—is attached to the hyoid bone by the hyo-epiglottic
ligament, and to the tongue by 3 glosso-epiglottidean folds.

Posterior Surface, —covers the superior aperture of the larynx when
food passes through the pharynx.

Lateral Margins,—are connected to the arytenoid cartilages by the
aryteno-epiglottidean folds.
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Name the Ligaments of the Larynx. They are 19 in number,—3
extrinsic ligaments, connecting the larynx to the hyoid bone; and 16 in-
trinsic, binding its several cartilages together, viz.—

Extrinsic Ligaments (3), are the—
Thyro-hyoid Membrane, bounded laterally by—-
2 Lateral Thyro-hyoid Ligaments.

Intrinsic Ligaments (16) are the—
Crico thyroid Membrane.
2 Crico-thyroid Capsular Ligaments.
2 Crico-arytenoid Ligaments.
2 Crico-arytenoid Capsular Ligaments.
2 Superior Thyro-arytenoid (situated in the false vocal chords).
2 Inferior Thyro-arytenoid (situated in the true vocal chords).
Hyo-epiglottic Ligament.
Thyro-epiglottic Ligament.
3 Glosso-epiglottic Folds.

Describe the Vocal Chords. They are in two sets, the—
Superior or False Vocal Chords,—containing the superior thyro-arytenoid

ligaments,—extend from the angle of the thyroid cartilage around to the
anterior surfaces of the arytenoids, and consists of two folds of mucous
membrane, each having a free crescentic margin.

Inferior or True Vocal Chords,—containing the inferior thyro-arytenoid
ligaments,—extend from the angle of the thyroid cartilage around to the
anterior angles of the bases of the arytenoids, and consist of two thin
layers of mucous membrane covering the ligaments named, each having
the thyro-arytenoideusmuscle external and parallel to it.
What is the Glottis ? The Glottis or Rima Glottidis is a narrow chink

or interval between the inferior vocal chords, formed by the projection into
the cavity of the larynx of these chords and the thyro-arytenoidei muscles.
Its greatest length is less than an inch, its greatest breadth about half an
inch. Its form is a narrow fissure of varying size.

What is the Ventricle of the Larynx ? An oval depression on each
side of the larynx, between the true and false vocal chords, leading up to
the sacculus laryngis by a narrow opening.

What is the Sacculus Laryngis ? A blind pouch situated in the
laryngeal wall at the level of the false vocal chord. It is of conical shape,
and contains 60 or 70 small mucous glands which secrete a fluid for the
lubrication of the true vocal chord. The sacculus is covered in by the
aryteno-epiglottideus inferior muscle internally, and by the thyro-epiglot-
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tideus externally, both muscles compressing it to discharge its contents.
The Sacculus Laryngis is also called the Sinus ofMorgagni, and the lower
part of the ventricle is sometimes named the Sac of Hilton.

What class of Epithelium lines the Larynx ? Its mucous mem-

brane is covered with Ciliated Epithelium below the level of the superior
vocal chords, extending in front as high as the centre of the epiglottis.
Over the rest of the larynx is Squamous Epithelium.

Describe the Laryngeal Muscles. They are 4 in number on each
side and one in the median line, viz.—

Crico-thyroid (2),—from the front and side of the cricoid cartilage, £
—

into the lower and inner border of the thyroid.c Action, to tilt the
thyroid cartilage forward, thus elongating and making tense the vocal
chords. Nerve , superior laryngeal.

Crico-arytenoideus Posticus (2),—from the
cricoid cartilage posteriorly,—into the
posterior angle of the base of the ary-
tenoid cartilage. Action, to rotate the
arytenoids outward and open the glottis,
while keeping the vocal cords tense.
Nerve, recurrent laryngeal.

Crico-arytenoideus Lateralis d (2),—from
the upper lateral border of the cricoid
cartilage, b—into the posterior angle of
the base of the arytenoid. Action, to
rotate the arytenoids inward and close
the glottis. Nerve, recurrent laryngeal.

Thyro-arytenoideus e(2), —from the angle of
the thyroid cartilage and the posterior surface of the crico-thyroid mem-
brane,—into the base and anterior surface of the arytenoid. Action, to
shorten and relax the vocal chords by approximating the cartilages,
and to compress the sacculus laryngis. Nerve, recurrent laryngeal.

Arytenoideus (1),—from the posterior surface and outer border of one
arytenoid cartilage,—into the corresponding parts of the opposite
cartilage; having oblique and transverse fibres, and filling up the
posterior concave surfaces of the arytenoid cartilages. Action, by
approximating the arytenoids, to close the back part of the glottis.
Nerves, superior and recurrent laryngeal.

A small fasciculus, called the Kerato-cricoideus, is sometimes found
below the arytenoideus, extending from the cricoid cartilage to the
inferior cornu of the thyroid.

Fig. 18.
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Describe the Muscles of the Epiglottis. They are 3 double muscles,
as follows, viz.—

Thyro-epiglottideus (2),—from the inner surface of the thyroid cartilage,
—into the margin of the epiglottis, and the aryteno-epiglottidean fold.
Actioti, to depress the epiglottis, and compress the sacculus laryngis.
Nerve, recurrent laryngeal.

Aryteno-epiglottideus Superior (2),—from the apex of the arytenoid
cartilage,—into the aryteno-epiglottidean fold. Action

,
to constrict

the superior aperture of the larynx. Nerve, recurrent laryngeal.
Aryteno-epiglottideus Inferior (2),—from the arytenoid cartilage just

above the attachment of the superior vocal chord, —into the sacculus
laryngis and the margin of the epiglottis. Action, to compress the
sacculus laryngis. Nerve, recurrent laryngeal.

Name the Arteries and Veins of the Larynx. The—
Arteries,—are the Laryngeal Branches of the superior and inferior thyroid;

and the Crico-thyroid Branches of the superior thyroid, which anasto-
mose on the crico-thyroid membrane with their fellows of the opposite
side.

Veins, —empty into the superior, middle and inferior thyroid veins.
Describe the Laryngeal Nerves. They are the Superior and Recur-

rent Laryngeal Branches of the pneumogastric, joined by filaments from
the spinal accessory and the sympathetic. The—

Supei'ior LaryngealK—is the nerve of sensation. It enters the larynx
by a hole in the thyro-hyoid membrane, and supplies the mucous
membrane, and the crico-thyroid and arytenoideus muscles. It has
the following branches, namely—

External Laryngeal. Internal Laryngeal.
Recurrent Laryngeal, —is the motor nerve. It winds from before back -

ward, around the subclavian artery on the right side, around the
arch of the aorta on the left side, and is distributed to all the laryngeal
muscles except the crico-thyroid,—giving off, in its course, cardiac,
oesophageal, tracheal and pharyngeal filaments, and finally anasto-
mosing with the superior laryngeal nerve.

THE TRACHEA AND BRONCHI.

What is the Trachea ? A membrano-cartilaginous, cylindrical tube,
about 4 ]/2 inches long, and to I inch in diameter, beginning at the
lower border of the larynx, 2 opposite the 5th cervical vertebra, and ending
opposite the 3d dorsal, by its bifurcations into the two bronchi. It is com-
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posed of a fibro-elastic membrane containing 16 to 20 imperfect cartilagi-
nous rings, connected by muscular fibres. It is lined with mucous mem-
brane covered with ciliated columnar epithelium, and furnished with
glands. Its anterior surface is convex, its posterior surface flat.

Fig. 19.

State its Chief Relations in the Neck and Thorax.
Anteriorly,—it is covered from above downward by the—

Thymus Gland.
Arch of the Aorta.
Innominate Artery.
Left Carotid Artery.
Deep Cardiac Plexus.

Isthmus of the Thyroid Gland.
Inferior Thyroid Veins.
Sterno-hyoid Muscle.
Sterno-thyroid Muscle.
Manubrium of the Sternum.

Posteriorly,—it is in relation with the—
(Esophagus. Right Recurrent Laryngeal Nerve.
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Laterally, —with the—
Common Carotid Arteries.
Thyroid Gland.
Inferior Thyroid Arteries.

Recurrent Laryngeal Nerves.
Pleurae.
Pneumogastric Nerves.

Describe the Bronchi. They are two tubes similar in formation to
the trachea, extending from its bifurcation into the lungs, where they
divide and subdivide into bronchial tubes, losing their rings at the 2d or
3d subdivision, whence plates of cartilage extend in their walls to their
minuter ramifications. The—

Right Bronchus, 5 —is the widest, and the most horizontal, about 1 inch
long, has 6 to 8 rings, and divides into 2 main divisions (its lung
having 3 lobes).

Left Bronchusf—is the narrowest and most oblique, nearly 2 inches
long, has 9 to 12 rings, and divides into 3 main divisions (its lung
having 2 lobes).

What are the Relations of the Bronchi ? Beginning opposite the
3d dorsal vertebra, the right bronchus enters the lung opposite the 4th
dorsal vertebra, the left bronchus opposite the 5th. The Right Bronchus
lies behind the vena cava superior and the right auricle of the heart,
having the right pulmonary artery at first below, then anterior to it, and
the vena azygos major arching over it from behind forwards. The Left
Bronchus passes beneath the arch of the aorta and in front of its descend-
ing portion, also in front of the oesophagus, and the thoracic duct, having
the left pulmonary artery above and in front of it.

Name the Vessels and Nerves of the Trachea and Bronchi.
Arteries,—Tracheal Branches of the inferior thyroid (br. of thyroid axis),

and the Bronchial (brs. of thoracic aorta).
Veins, —open into the thyroid plexus and the bronchial veins.
Lymphatics,—terminate in the mediastinal glands.
Nerves,—are derived from the pneumogastric and its recurrent laryngeal

branch, also from the sympathetic.

THE LUNGS.
Describe the Lungs. The lungs are the two essential organs of

respiration, contained in the cavity of the thorax, covered by the pleurae,
and characterized by lightness (sp. gr. 0.345 to 0.746), sponginess,
elasticity, and crepitation when pressed. They weigh together about 42
ounces, the right lung being the heaviest by about 2 ounces. At birth
their color is a pinkish-white, mottled, as age advances, by slate-colored
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patches, from the deposit of carbonaceous granules in the areolar tissue of
the organ. The Right Lung is the largest and has 3 lobes; the Left Lung
has 2 lobes. Each lung presents for examination an—

Apex,16 —projecting into the neck about an inch above the 1st rib,
where it is in relation with the subclavian artery and the scaleni
muscles.

Fig. 20.

Base, 16—is broad, concave, and directed obliquely downward and
backward, resting on the upper convex surface of the diaphragm.

External Surface, —is convex, smooth, marked by the fissures, and
corresponds in form to that of the thorax.

Inner Surface,—is concave, excavated on the left lung for the heart,
and forms part of the walls of the middle mediastinum.

Root,—is where the bronchi, vessels, and nerves enter the lung, bound
together by areolar tissue. In front of the root is the phrenic nerve,
behind it the pneumogastric nerve. Its chief structures are arranged
in the following manner :—



44 VISCERAL ANATOMY.

Pulmonary veins.
Pulmonary artery. 5

Bronchus, etc.
From before, backward. V. A. B.

Bronchus, etc.
Pulmonary artery.
Pulmonary veins.

From above, downward, on
right side of body. B. A. V.

Pulmonary artery.
Bronchus, etc.
Pulmonary veins.

From above, downward, on
left side of body. A. B. V.

Describe the Structure of the Lung. The lung has a serous coat
(the pleura); a sub-serous, elastic areolar tissue, investing the entire organ,
and extending inward between the lobules; and the parenchyma, or true
lung-tissue; composed of—

Lobules, —each consists of several air-cells or compartments, arranged
around the termination of a bronchiole, and surrounded by 6 plexuses
of pulmonary and bronchial arteries and veins, lymphatics and nerves.
Each lobule is a miniature lung, pyramidal in form, with base out-
ward, and about inch in diameter.

Alveoli, or Air-cells,—are separated from each other by thin septa, are
lined with pavement epithelium on a basement membrane, and vary
in diameter from to inch.

Name the Vessels and Nerves of the Lungs. The lungs are
nourished by the bronchial arteries, and supplied with blood for oxygena-
nation by the pulmonary arteries.

Bronchial Arteries,—are derived from the thoracic aorta.
Pulmonary Arteries, —are derived from the right heart.
Bronchial Veins, —open on the right side into the vena azygos, on the

left side into the superior intercostal vein.
Pulmonary Veins, —open by 4 large orifices into the left auricle of the

heart.
Lymphatics,—terminate in the bronchial glands.
Nerves, —are branches from the pneumogastric and the sympathetic,

forming the Anterior and Posterior Pulmonary Plexuses, from which
filaments are distributed to each lobule.

THE PLEURzE.
What are the Pleurae ? Two delicate serous sacs, one surrounding

each lung and reflected over the pericardium, diaphragm and the inner
surface of the thorax.
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Where do the Pleurae meet ? For a short space behind the middle
of the sternum, at the approximation of the anterior borders of the lungs.

What Names are given to the parts of the Pleurae ? The—
Pleura Pulmonalis or Visceral Layer,—covers the lung, and invests that

organ as far as its root.
Pleura Costalis, or Parietal Layer,—lines the inner surface of the parietes

of the chest.
Cavity of the Pleura,—is the space between the two layers.

What is the Ligamentum Latum Pulmonis ? The broad ligament
of the lung is a triangular fold or reflection of pleura, which descends
from the root of the lung posteriorly to the upper surface of the
diaphragm.

State the Differences between the Pleurae. The right sac is shorter,
wider, and reaches higher into the neck than the left.

Enumerate the Parts in Relation with the left Pleura.
VisceralLayer,—is in contact with the left lung.
Parietal Layer,—is in relation with the vertebral column, the ribs, inter-

costal muscles and vessels, the sternum, the left sympathetic nerve, the
diaphragm, the arched portion of the subclavian artery, and the origin
of the left carotid, the left pneumogastric, phrenic and cardiac nerves,
the trachea, oesophagus, aorta and the pericardium.
What is the Mediastinum ? It is the space between the two pleurae

in the median line of the thorax, extending from the sternum to the verte-
bral column, and containing all the thoracic viscera except the lungs.

Enumerate the Contents of each of its Divisions. The—
Anterior Mediastinum, contains the—

Origins of the Sterno-hyoid and Sterno-thyroid Muscles.
Triangularis Sterni Muscle.
Left Internal Mammary Vessels.

Thymus Gland.
Lymphatics.

Middle Mediastinum, contains the—
Heart and Pericardium.
Ascending Aorta.
Superior Vena Cava.

Bifurcation of the Trachea.
Pulmonary Arteries and Veins.
Phrenic Nerves.

Posterior Mediastinum, contains the—
Pneumogastric Nerves.
Splanchnic Nerves.
Thoracic Duct.
Lymphatic Glands.

Descending Aorta.

Azygos Veins.
Superior Intercostal Veins.
Oesophagus.
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THE URINARY ORGANS

THE KIDNEYS.

Where are the Kidneys situated ? Posteriorly in the abdomen, one
on each side of the spinal column, behind the peritoneum, and extending
from the level of the nth rib to near the crest of the ileum. The right
kidney is lower than the left.

What are their Dimensions ? Each one is about 4 inches by 2 by
1, and weighs from 4 to 6 oz.

Enumerate their Relations. The—
Anterior Surface of the Right Kidney,—is in relation with the right lobe

of the liver, descending duodenum, and the ascending colon.
Anterior Surface of the Left Kidney,—with the tail of the pancreas,

descending colon, and part of the spleen
Posterior Surface, —with the crus of the diaphragm, nth and 12th ribs,

psoas magnus, quadratus lumborum, and the aponeurosis of the trans-
versalis muscle.

Superior Extremity,—is capped by the supra-renal capsule.
Describe the Hilum of the Kidney. The Hilum is a fissure on the

inner or concave border, leading into the Sinus or cavity of the gland.
It contains the —

Renal Vein, —in front. Renal Artery,—next in order.
Ureter, or Excretory Duct,—behind and below.

Describe the Kidney-structure. A vertical section presents the—
Pelvis or Sinus, 6 —the cavity, forming the

beginning of the ureter 7 or excretory
duct of the gland. Its divisions are the
Infundibula5 (3), and these are again
divided into Calices4 or pouches, into
which open the orifices of the pyramids,
1000 orifices situated on each Papilla.
[See page 47.]

Medullary Substance
,

3—consists chiefly of
the tubes of Bellini and Iienle, arranged
in Pyramids of Malpighi, whose apices
project into the calices of the pelvis.

Cortical Substance,
2 —forms the surface of

the gland, and consists of uriniferous
tubules and convoluted), Mai-

Fig. 2i.
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pighian bodies, blood vessels, nerves, lymphatics, connective tissue, and
a granular matrix. It is of a red color, and is prolonged down to the
pelvis between the pyramids, these prolongations being named the
Columns of Bertin.
Describe the Tubuli Uriniferi. The uriniferous tubes begin at the

Malpighian corpuscles in the Capsules of Muller, and end at the orifices on
the surfaces of the papillae. Their various portions are the—

Convoluted Tubes of Ferrein, —in the cortical substance.
Looped Tubes of Henle,—descending from the former and ascending

into the next mentioned.
Straight Tubes of Bellini,—in the medullary substance, arranged in

pyramids, the Pyramids of Malpighi.
What are the Pyramids of Ferrein ? They are pyramidal arrange-

ments of the tubes of Ferrein at the bases of the pyramids of Malpighi.
What are the Malpighian Bodies ? They are small red bodies

found in the cortical substance, each formed by the dilated extremity of a
tube of Ferrein, about the T inch in diameter, and consisting of the—

Malpighian Tuft, —a tuft of capillary vessels, the termination of some
branches of the renal artery and vein.

Capstde ofMuller,—the dilated extremity of a tube of Ferrein, investing
the Malpighian tuft probably by two layers, similarly to the pleural
investment of the lungs.

How is the Kidney invested ? By a dense fibrous Capsule, which is
continued inward at the hilum, to line the sides of the sinus and form
sheaths around the vessels. The kidney is also surrounded by a large
quantity of fat.

Enumerate the various Divisions of the Renal Vessels. They
are all derived from the Renal Artery and the Renal Vein, but in their
course have received different names, as follows, viz.—

Renal Artery, —branch of the abdominal aorta. Divides into the—
Primary Branches, 4 or 5,—arising just external to the hilum, again

subdivide and enter along the columns of Bertin, as the Arterice Pro-
price Renales.

Arterial Arches,—over the bases of the pyramids.
Interlobular Arteries, or Ascending Branches, —supply the cortical sub-

stance, and end in the Stars of Verheyen.
Arteriolce Rectce, or Descending Branches,—supply the medullary pyra-

mids, ending in venous plexuses.
Afferent Vessels, —to the Malpighian bodies.
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Malpighian Tufts, —within the Malpighian bodies.
Efferent Vessels, —whether arterial or venous, is undecided.
Venous Plexuses,—on the convoluted uriniferous tubes.
Stars of Verheyen,—are venous plexuses of stellate form, situated on

the surface of the kidney, beneath its capsule.
Interlobular Veins,—from the cortical portion.
Vencz Rectce, —from the medullary pyramids.
Venous Arches, —over the bases of the pyramids.
Vence Propria: Renales,—end in the renal vein.
Renal Vein, —empties into the inferior vena cava.

Whence are the Nerves of the Kidney derived ? From the Renal
Plexus, which is formed by filaments from the solar plexus and the lesser
splanchnic nerve.

THE URETERS.

What is the Ureter ? The excretory duct of the kidney, forming, by
its upper expanded portion, the cavity of that gland. It is a musculo-
membranous tube, 16 to 18 inches long, as large as a small goose-quill;
and ends at the base of the bladder, into which it opens obliquely by a con-
stricted orifice, about 2 inches from the orifice of its fellow. The ureter
commences in the—

Calices,—7 to 13 small tubes, embracing the papillae of the kidney, and
joining to form the—

Infundibula, —3 or 4 in number, which unite in the—
Pelvis,—a funnel-shaped dilatation of the upper portion of the ureter.
Describe its Course. It descends obliquely inward along the pos-

terior wall of the abdomen, enters the posterior false ligament of the
bladder in the male, and that of the uterus in the female, through which
it passes forward and inward to the posterior angle of the trigone vesicse,
lying between the muscular and mucous coats of the bladder, for about
three-fourths of an inch.

What are its Relations ? It lies upon the psoas muscle, behind the
peritoneum and below the spermatic vessels, over the common iliac or the
external iliac artery, behind the ileum on the right side, behind the sig-
moid flexure on the left. The right ureter lies close to the outer side of
the inferior vena cava.

What is its Structure ? The ureter has 3 coats—a fibrous, a muscular,
and a mucous; the epithelium of the mucous coat is different from that of
the urethra, the bladder, or the uriniferous tubes, being spheroidal in shape.
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THE BLADDER.

What is the Bladder ? It is the urinary reservoir, a musculo-mem-
branous sac, situated in the anterior portion of the pelvis, behind the pubes.
When moderately distended it measures about 5 by 3 inches, and holds
about a pint. Its—

Summit,—is connected to the umbilicus by
the Urachus and the obliterated Hypo-
gastric Arteries of the foetus, forming three
fibrous cords, the Superior Ligament of
the bladder.

Body,—is in relation in front with the tri-
angular ligament, the symphysis pubis,
and the internal obturator muscles, —

behind it is covered by peritoneum, and is
in relation with the rectum in the male, in
the female with the uterus and upper
part of the vagina. Each side is crossed
obliquely by the obliterated hypogastric
artery and the vas deferens/ the first
passing from below forward, the latter from below backward.

Fundus or Base,—rests on the second portion of the rectum in the male,
on the lower part of the cervix uteri and adherent to the anterior wall
of the vagina in the female. It is partly covered by peritoneum.

Cervix or Neck,—is constricted and continuous with the urethra.*’ It is
surrounded in the male by the prostate and is directed down-

Fig. 22.

Name the Ligaments of the Bladder. They number io, of which 5
are true ligaments and 5 are false, the latter being folds of peritoneum.
They are as follows,—

True Ligaments. False Ligaments.

2 Anterior (pubo-prostatic).
2 Lateral.
Superior (the Urachus, etc.).

2 Posterior.

2 Lateral.
Superior.

What is the Urachus ? It is the obliterated remains of a canal,
which in the embryo connects the bladder with the allantois. It is situated
between the two obliterated hypogastric arteries, and with them forms the
superior ligament of the bladder, connecting the summit of that organwith
the umbilicus.
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What is the Trigone Vesicale ? (7, Fig. 23.) It is a triangular
space, of pale color, at the base of the bladder interiorly, characterized by
its smooth surface and the intimate adhesion between its mucous and
muscular coats. Its boundaries are—

In Front,—the urethral opening.
Posteriorly,—a line connecting the orifices of the ureters. (3, Fig. 23.)
Laterally,—two ridges of mucous membrane, which extend from the

urethral orifice back to the orifices of the ureters.
What is the Uvula Vesicae ? (4, Fig. 23.) A small elevation of

mucous membrane projecting from the floor of the bladder into the urethral
orifice. It is said to be lifted by the anterior fibres of the levator ani
muscle.

Describe the Structure of the Bladder. It has a partial peritoneal
investment, and its walls are composed of 3 coats,—a muscular, a cellular,
and a mucous coat. The—

Muscular Coat, —consists of 5 sets of fibres, as follows,—
External and Internal Longitudinal fibres.
Intermediate Circular fibres, forming a Sphincter Vesicce at the neck

of the bladder.
Transverse fibres, connecting the orifices of the ureters.
Muscles of the Ureters, connecting their orifices with the middle lobe

of the prostate gland.
Cellular Coat,—connects the other two coats together, and is closely

attached to the mucous coat.
Mucous Coat,—is covered with epithelium intermediate in form between

the columnar and the squamous; is loosely connected to the muscular
coat, except at the trigone vesicale and the uvula vesicae, where it is
closely adherent.

What Nerves supply the Bladder ? Branches from the hypogastric
plexus supply its upper part,—from the sacral plexus its base and neck.

THE MALE URETHRA,

What is the Urethra ? It is the urinary canal from the neck of the
bladder to the meatus urinarius; in the male it is chiefly within the penis,
and from 8 to 9 inches in length.

Enumerate its Divisions. The urethra is divided into 3 parts,—the
prostatic, membranous and spongy.
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Describe the Prostatic portion of the Urethra. 14 It is that part
of the canal which pierces the prostate
gland,12 is about inch in length,
of spindle-shape, and is the widest and
most dilatable part of the urethra. Its
floor presents the—

Veru Montanum, or Caput Gallina-
ginis,*—an elevation of the mu-

cous membrane and its adjacent
tissue, y inch long, and supposed
to contain muscular and erectile
tissue.

Prostatic Sinus, 11—one on each side
of the veru montanum, containing
the orifices of the prostatic ducts.

Sinus Pocularis, or Uterus Mascu-
linusp—a small cul-de-sac situ-
ated at the front part of the veru
montanum. It extends for inch
into the middle lobe of the prostate
gland.

Orifices of the Seminal Ducts,—open
on the margins of the sinus pocu-
laris.

Describe the Membranous por-
tion of the Urethra. 15 It is if inch
long above, and y2 inch along its floor,
being that part of the canal lying be-
tween the layers of the triangular liga-
ment of the perineum. Its walls are
very thin, and almost destitute of erec-
tile tissue. It is surrounded by the
compressor urethrae muscle, and except the orifice, is the narrowest part
of the urethral canak On its sides are the—

Ducts of Cowper's Glands, 16—on their way to open into the bulb of the
urethra. (See page 53.)

Fig. 23

Describe the Spongy portion of the Urethra. It is about 6 inches
long, and has two dilatations, one at each end, named respectively the
Bulb and the Fossa Navicularis. The—
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Bulb of the Urethra, 1 *—is the upper end of the spongy portion, pro-
jects backward for inch, and contains the orifices of Cowper’s
glands. (See page 53.)

Fossa Navicularis,—is the lower dilatation of the urethra, and is situ-
ated within the glans penis.

Lacuna Magna,—the largest of several orifices of mucous follicles,
situated on the roof of the fossa navicularis.

Glands of Liitre,—3.xt numerous mucous glands and follicles, opening
into the urethral canal, their orifices being directed forward.

What is the Structure of the Urethra ? It has 3 coats, a mucous,
a muscular, and an erectile. The—

Mucous Coat,—is continuous with that of the whole urinary tract and
the ducts of the glands opening therein. Its epithelium is columnar,
except in the fossa navicularis, where it is squamous.

Muscular Coat,—consists of a layer of longitudinal fibres of the unstriped
variety. [For the voluntary muscles of the urethra see the Compressor
Urethrae and Accelerator Urinae, Anatomy, page 84.]

Erectile Coat,—is the corpus spongiosum of the penis, and a thin layer
continued therefrom around the membranous and prostatic portions.

THE FEMALE URETHRA.

Enumerate the Characteristics of the Female Urethra. It is
about i ]/2 inch long, imbedded in the anterior wall of the vagina, perfor-
ating the triangular ligament, and surrounded by the fibresof a compressor
urethrae muscle. Its diameter is about inch, but is capable of consider-
able dilatation, being surrounded by softer structures than those around
the male urethra.

THE MALE GENERATIVE ORGANS.
THE PROSTATE GLAND.

Where is the Prostate Gland ? It encircles the neck of the male
bladder, its apex touching the deep perineal fascia, its under surface resting
on the rectum. It is perforated by the urethra and the common seminal
ducts, and its ducts open into the prostatic portion of the urethra.

State its Dimensions and Characteristics. It measures about i
inch by I inch by inch, weighs about oz., resembles a horse-chestnut
in size and shape, and consists of three lobes, two being lateral and of
equal size, the third or middle lobe being a small prominence situated
in the notch between the lateral lobes.
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What is its Structure ? The prostate gland is composed of glandular
substance and muscular tissue, inclosed in a fibrous capsule.

How is it Held in position ? By the pubo-prostatic ligaments of the
bladder, the posterior layer of the deep perineal fascia, and by the anterior
portion of the levator ani muscle.

COWPER’S GLANDS.

Where are Cowper’s Glands ? They are situated between the two
layers of the deep perineal fascia, one on each side of the membranous
portion of the urethra, close behind the bulb, and inclosed by the trans-
verse fibres of the compressor urethrae muscle.

Where do their Ducts open ? On the floor of the bulbous portion of
the urethra, after traversing the wall of the urethra for about one inch,
between its mucous and muscular coats.

THE PENIS.

Of what is the Penis composed? Of a mass of erectile tissue
arranged in three compartments of cylindrical shape, each surrounded by a
fibrous sheath which is prolonged inward, forming numerous bands (tra-
bequlae), which divide the compartment into a number of spaces. The
compartments are named the 2 Corpora Cavernosa and the Corpus Spon-
giosum, the latter lying between and beneath the former, like the ramrod
of a double-barreled gun.

Describe the Corpora Cavernosa. (19, Fig. 23.) They lie side by
side, forming the upper and lateral parts of the penis, are joined together
along their anterior three-fourths, their posterior one-fourth forming the
Crura, which arise from the tuberosities of the ischia and their descend-
ing rami, meet beneath the symphysis pubis, forming two grooves, one
above for the dorsal vessels and nerves, the inferior one for the corpus
spongiosum.

Bulb of the Corpus Cavernosum,—is a slight enlargement on each crus,
near its junction with its fellow.

Suspensory Ligament,—a fibrous membrane which connects the root of
the organ to the symphysis pubis.

Septum Pectiniforme, —is a portion of the fibrous septum between the
corpora cavernosa. This septum extends but two-thirds along the
penis, and is wanting for its anterior third.
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Describe the Corpus Spongiosum. It is an erectile tube lying in
the inferior groove between the two corpora cavernosa, having within it
the urethra, and being expanded at both ends to form the glans penis and
the bulb. It is composed of trabecular structure derived from a fibrous
sheath, and containing erectile tissue. The—

Bulb of the Corpus Spongiosum,—receives the urethra and is surrounded
by the accelerator urinse muscle.

Glans Penis,—is the external expansion of the corpus spongiosum, and
covers by its base the ends of the two corpora cavernosa. Its base
presents a rounded border, called the Coronaglandis, behind which is
a deep sulcus, the Cervix.

Meatus Urinarius,—the external orifice of the urethra, is situated at the
summit of the glans penis.

Prepuce,—a prolongation of the integument of the penis, covering or
partly covering the glans penis.

Frenum Preputii,—a fold of mucous membrane lying along the raph6
of the glans penis, and connecting the prepuce thereto.

Glands of Tyson,—small lenticular sebaceous glands opening on the
corona and cervix of the glans, and secreting an odorous sebaceous
matter, which is easily decomposed.

Of what does Erectile Tissue consist ? Of an intricate venous
plexus, supplied by afferent arteries and emptied by efferent veins. Such
are the essential features of the erectile tissue of thepenis, which is lodged
in the interspaces between the trabeculae of the fibrous structure.

What are the Helicine Arteries ? They are peculiar vine-like
arterial branches which project in a convoluted manner into the venous
plexuses in the posterior portion of the penis.

Enumerate the Vessels and Nerves of the Penis. Its—
Arteries,—are derived from the internal pudic, and are the—

Artery of the Bulb,—to the corpus spongiosum.
Artery of the Corpus Cavernosum,—to that structure.
Dorsal Artery of the Penis,—to the glans, prepuce and skin.

Veins,—empty into the Dorsal Vein of the Penis, the prostatic plexus and
the pudic vein. The venous plexuses of the erectile tissue are very
intricate, and remarkably developed.

Lymphatics, —the superficial terminate in the inguinal glands; the deep
set joins the deep lymphatics of the pelvis.

Nerves, —are derived from the internal pudic nerve, and the hypogastric
plexus.
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THE TESTES AND THEIR APPENDAGES.
What are the Testes? The glandular organs which secrete the

seminal fluid. They are two oval bodies suspended obliquely in the
scrotum by the spermatic cords, each measuring about an inch in diameter,
and weighing oz. to an ounce.

What is the Scrotum ? A cutaneous pouch, consisting of 2 layers—-
the integument and the Dartos—the latter being a contractile vascular
tunic, continuous with the superficial fascia of the thighs and perineum,
and forming a septum in the scrotum between the two cavities for the
testes.

What are the Essential Coats of the Testicle ? They are 3 in
number, as follows,—

Tunica Vaginalis,—the Serous Covering, having a visceral layer (tunica
vaginalis propria) and a parietal layer (tunica vaginalis reflexa). It
was originally derived from the peritoneum, and the upper part being
obliterated, it remained a closed sac.

Tunica Albuginea, 1—the Fibrous Covering, formed of white fibrous tis-
sue, and forming an incomplete vertical septum within the gland, the
Corpus Highmorianum' 1 or Mediastinum Testis, from which fibrous
bands or trabeculae cross the gland, dividing its anterior into spaces
for the lobules of the organ.

Tunica Vasculosa, —the Pia Mater Testis, is the vascular tunic, lying
beneath the tunica albuginea, and giving off numerous processes
between the lobules.

Name the Coverings of the Testicle. From without inward they
are 6 in number, as follows,—

1. Skin,—of the scrotum, closely adherent to the dartos.
2. Dartos,—or superficial fascia.
3. External Spermatic Fascia,—Intercolumnar Fascia, derived from the

margins of the external abdominal ring.
4. Cremasteric Fascia,—derived from the lower border of the internal

oblique muscle. [Called, also, Cremaster Muscle.]
5. Internal Spermatic Fascia, or Fascia Propria,—the infundibuliform

process of the transversalis fascia.
6. Tunica Vaginalis,—originally a process of peritoneum.
Describe the Structure of the Testicle. The glandular structure is

composed of small, convoluted tubes, the TubuliSeminiferi,
3 which are

collected into Lobules, about 300 in number, from which straight ducts,
the Vasa Recta, 4 enter the mediastinum and form an ascending plexus of
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anastomosing tubes, the Rete Testis, 5 which gives off some 12 to 20 ducts,
the Vasa Efferentia ;6 these perforate the tunica
albuginea of the testis, and form a number of
conical masses, the Coni Vasculosi, 7 which
together constitute the Globus Major 7 of the
Epididymis. 8

What is the Epididymis?8 It is an ap-
pendix to the testicle, lying along its posterior
border, and consists of a single duct about 20
feet in length when unraveled, but which is
wound upon itself to occupy a very small
space. The—

Globus Major, 7—is formed by the coni vas-
culosi, or efferent ducts of the testis, which
therein open into the single duct which
forms the epididymis.

Body,—is formed by the convolutions of the
tube, held together by fine connective tissue,
and is the central portion.

Globus Minorj—the lower expanded por-
tion, similarly formed, and connected to the testis by fibrous tissue.

Vasculum Aberrans, 11—a narrow tube, sometimes found opening into
the canal of the epididymis near its lower end, and ending in a blind
extremity.

Hydatids of Morgagni,—small pedunculated bodies, found attached to
the epididymis or the upper end of the testicle. One of them is be-
lieved to be the remains of the duct of Muller. (See Compend of

Physiology, page 131.)

Fig. 24.

Describe the Vas Deferens. 10 It is the continuation of the epididy-
mis, and is the excretory duct of the testicle. Beginning at the globus
minor it ascends along the back of the spermatic cord to the external ab-
dominal ring, where it enters the inguinal canal, and penetrates the abdom-
inal cavity through the internal abdominal ring. Descending into the
pelvis it passes between the bladder and the rectum, along the inner side
of the vesicula seminalis, and at the base of the prostate gland it joins with
the duct of the vesicula seminalis to form the ejaculatory duct. The vas
deferens is about 2 feet long, and has a canal of only half a line in diam-
eter. Its walls are very dense, making it feel like a piece of wire or whip-
cord when grasped between the fingers.
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Name the Arteries of the Testicle. The Spermatic Artery supplies
the gland itself; but the coverings of the testicle are supplied by the—

Superficial External Pudic,
Deep External Pudic,

-branches of the Femoral.

SuperficialPerineal, —br. of the Int. Pudic. from the int. iliac.
Cremasteric,—branch of the Epigastric, from the external iliac.
Name the Nerves of the Testicle. They are the—

Ilio-inguinal,
Ilio-hypogastric, —branches of the Lumbar Plexus.

SuperficialPerineal, —branch of the Internal Pudic nerve.
InferiorPudendal, —branch of the Small Sciatic nerve.
Genital, —branch of the Genito-crural nerve.

Describe the Spermatic Cord. It extends from the internal abdom-
inal ring to the globus minor of the epididymis, and is about 4 inches
long. It consists of the following-named 10 structures, bound together by
areolar tissue and invested by its coverings. These structures are the—

Vas Deferens.
Spermatic Artery.
Cremasteric Artery.
Artery ofthe Vas Deferens.
Spermatic Veins.

Spermatic Plexus ofNerves.
Branch of the Ilio-inguinal Nerve.
Branch of the Genito-crural Nerve.
Vasculum Aberrans.
Lyt?iphatics.

What is the Pampiniform Plexus ? A venous plexus formed by the
spermatic veins and branches from the epididymis. It forms the chief
mass of the spermatic cord, and unites into a single trunk, which on the
right side empties into the inferior vena cava, on the left side into the left
renal vein.

Describe the Vesiculae Seminales. They are two sacculated, mem-
branous pouches, serving as reservoirs for the semen, and are filled by the
backing up of that fluid from the vasa deferentia. They are about
inches in length, and are situated between the base of the bladder and the
rectum. Their—

Ejaculatory Ducts, —one on each side, are formed by the junction of
the vasa deferentia with the ducts of the vesiculae seminales. They are

about inch in length, and terminate in the prostatic portion of the
urethra, by orifices opening on the sides of the veru montanum.

Describe the Descent of the Testes. In early foetal life the testes
are situated in the abdominal cavity, just below and in front of the kidneys,
and are each connected to the dartos of the scrotum and the tissues about
the inguinal canal by the 3 processes of a cord named the Gubernaculum
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Testis, which is supposed to gradually shorten itself and draw the testis
down. At the beginning of the 5th month the descent begins ; during the
7th month the testicle enters the inguinal canal, and ordinarily arrives in
the scrotum by the end of the 8th month. A process of peritoneum is
supposed to be carried down in front of the testis; which process, by
obliteration of the canal, becomes a separate structure, the Tunica Vagi-
nalis. The structures of the inguinal canal are also supposed to be
brought down with the testicle, and to constitute some of its coverings.
[See ante, page 55.]

THE FEMALE ORGANS OF GENERATION.
THE VULVA.

Enumerate the Organs comprised in the Vulva. They are the
Mons Veneris, the Labia Majora, Labia Minora, Clitoris, Meatus Urinarius,
and the Orifice of the Vagina.

Describe the Labia Majora. They are two prominent folds formed
of skin, mucous membrane, areolar and dartoid tissues;—are joined
together at the mons veneris, forming the Anterior Commissure, and also
in front of the perineum, where they form the Posterior Commissure.

What are the Labia Minora ? The Labia Minora or Nymphas are
two folds of mucous membrane, lost posteriorly in the labia majora, but
anteriorly they embrace the clitoris, forming the Prepuce of that organ.

Describe the other Parts comprised in the Vulva. The—
Mons Veneris,—is the eminence in front of the pubes. It is formed of

adipose tissue, and at puberty becomes covered with hair.
Clitoris,—is situated beneath the anterior commissure, its Gians only

appearing as a small rounded tubercle between the anterior extremities
of the labia minora. It is a diminutive penis in all but the urethra,
having a body, crura, glans, prepuce, suspensory ligament and muscles,
the erectores clitoridis.

Bulbi Vestibuli,—are two oblong masses extending from the clitoris along
the sides of the vestibule, and consisting of a venous plexus surrounded
by a fibrous membrane.

Pars Intermedia,—is a small venous plexus situated between the glans
clitoridis and the bulbi vestibuli.

Vestibule,—is a triangular depression in front of the vaginal orifice,
bounded laterally by the labia minora.

Meatus Urinarius,—situated in the vestibule, about an inch below the
clitoris, and close to the vaginal orifice.
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Orifice of the Vagina,—is surrounded by the sphincter vaginse muscle, and
in the virgin is sometimes partly closed by the hymen.

Hymen,—a fold of mucous membrane situated across the lower part of the
vaginal orifice, of various shapes, but usually semilunar, the concavity
upward. It is frequently absent in virgins, and after sexual intercourse
its rupture and cicatrization give rise to small eminences along the
margin of the vaginal orifice, named the Carunculce Myrtiformes.

Fourchette,—a small transverse fold just behind the posterior margin of
the vaginal orifice.

Fossa Navicularis,—the space between the fourchette and the posterior
commissure of the vulva.

Glands of Bartholine,—one on each side of the vaginal orifice, their ducts
opening on the inner sides of the labia minor. They are the analogues
of Cowper’s glands in the male.

THE VAGINA.

Describe the Vagina. It is a curved canal extending from the vulva
to the uterus, placed between the bladder and the rectum. Its length is
about 4 inches along its anterior wall, an inch longer posteriorly, and its
walls are usually in contact with each other. It is very dilatable, especially
at its upper part.

What is its Structure ? It consists of a muscular coat externally, a
layer of erectile tissue, and a mucous lining covered with squamous
epithelium, and furnished with mucous glands and follicles. The—

Columns of the Vagina, —are two longitudinal raphes, situated along its
mucous surface, connected by numerous transverse ridges, or Rugce.

What are the Relations of the Vagina ? They are—
Anteriorly,—the urethra and the base of the bladder.
Posteriorly,—the anterior wall of the rectum, and the recto uterine fold of

peritoneum which forms Douglas' cul-de-sac behind its upper fourth.
Laterally, —are attached the broad ligaments of the uterus, the levatores

ani muscles, and the recto-vesical fascia.
Superiorly,—it is attached to the cervix uteri above the os, and higher on

the posterior wall than anteriorly.

THE UTERUS AND ITS APPENDAGES.
Where is the Uterus situated ? In the pelvic cavity, between the

bladder and the rectum and above the vagina.
Describe the Uterus. It is a hollow, pear-shaped, muscular organ,

measuring about 3 inches long, 2 inches broad, and 1 inch thick, flattened
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from before backward, placed base upward, and forming an angle with the
vagina, which partially receives its cervix. The—

Fundus, A —is broad, convex, having walls f inch thick, and is covered
by peritoneum.

Body,—is about if inch long, walls f inch thick, flat anteriorly,
convex posteriorly, concave laterally, and joined to the bladder by its
lower anterior fourth. It is invested by peritoneum posteriorly, and
in front for its upper three-fourths.

Cervix, or Neck, —is the lower constricted portion, about 1 f inch long,
walls f inch in thickness, and is embraced for f to if inch by the
upper extremity of the vagina.

Cavity of the BodyB—is small and triangular, flattened from before
backward, about 1f inch in length, and has two lateral Cornua

Fig. 25.

above, and a constricted orifice—the Os Internum Uteri—at its lower
angle, opening into the cavity of the cervix.

Cavity of the Cei-vix,—is spindle-shaped, about 1 if inch long, and
presents on its inner surface transverse folds of mucous membrane
proceeding from a longitudinal fold, giving an appearance named the
Arbor Vitce.o

Os Uteri or Os Tinea,
—is a transverse orifice at the lower end of the

cervical cavity, opening into the vagina, and having an anterior and a
posterior lip.

Enumerate the Ligaments of the Uterus. The proper ligaments of
the uterus are 6 in number,—2 Anterior, or Utero-vesico-pubic, 2 Posterior,
or Utero-recto-sacral, and 2 Lateral, or Broad Ligaments, all composed of
peritoneum. The—

Broad Ligaments,—pass from the sides of the uterus to the lateral walls
of the pelvis, and form a septum aci'oss the pelvic cavity. They con-
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tain, between the two folds of peritoneum of which they are com-
posed, the Fallopian tubes, the Ovaries, and the so-called Round
Ligaments.

What are the Round Ligaments G of the Uterus ? They are two
cords, composed of areolar and fibrous tissue, muscular fibres, vessels and
nerves, extending one on each side, from the lateral aspects of the fundus
uteri, through the inguinal canals, to the labia majora, where they are lost.
Each ligament lies, for a part of its course, between the two layers of the
broad ligament, and is covered by a process of peritoneum.

Canal of Nuck, —is the extension of the above-named process of peri-
toneum into the inguinal canal. It exists in the foetus, and is usually
obliterated in the adult.

Describe the Uterine Structure. The uterus has 3 coats—peritoneal,
muscular and mucous. Its—

Serous or Peritoneal Coat,—invests the body of the organ, excepting on
its lower anterior fourth.

Muscular Coat,—constitutes the chief bulk of the uterus. It consists of
bundles of unstriped muscular fibres, disposed in 3 layers interlaced
together; circular fibres predominating in the cervix, longitudinal
fibres in the body.

Mucous Coat, —is very thick, y to inch, and closely adherent to the
muscular tissue, having no basement layer of connective tissue. It is
covered with ciliated columnar epithelium, and studded with mucous
follicles and glands, which are most numerous in the cervix. The
latter, when distended by their own secretions, form sacs, which
Naboth mistook for human ova, and hence were named the Ovules
of Naboth.

Enumerate the Uterine Vessels and Nerves. Its—
Arteries,—are the Uterine, from the anterior trunk of the external iliac,

anastomosing with twigs from the Ovarian—(spermatic branch of the
abdominal aorta).

Veins, —accompany the arteries, and in the impregnated state become
sinuses. They end in the uterine plexuses.

Lymphatics,—those of the cervix end in the sacral and internal iliac glands
those of the fundus in the lumbar glands.

Nerves,—are derived from the inferior hypogastric and ovarian plexuses,
and from the 3d and 4th sacral nerves.
Describe the Fallopian Tubes or Oviducts. They are two tubes,

each about 5 inches in length, and y inch in calibre, situated in the free
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margin of the broad ligament, and extending from the superior angles of
the outward, to terminate in free, trumpet-shaped ends, the Fim-
briated Extremitiesfi surrounded by fringe-like processes, the Fimbrice, of
which one or more are attached to the ovary of that side. Their structure is
similar to that of the uterus, their mucous lining being continuous with the
uterine mucous membrane and with the peritoneum. They open by one
end into the uterus at its cornua, by the other end into the peritoneal cavity.

What are the Ovaries ? Two oval bodies, -F ofwhitish color, situated
in the broad ligament, one on each side of the uterus, to which they are
attached by the Ligaments of the Ovaries, H and behind and below the
Fallopian tubes. They each measure about inch by if by ]/ 3 , and
are invested by peritoneum, except posteriorly.

What is the Structure of the Ovaries? They are composed of a
vascular stroma containing the Graafian Vesicles or Ovisacs, in various
stages of development, and are surrounded by a dense fibrous coat, the
Tunica Albuginea.

Describe the Graafian Vesicles. They are the ovisacs containing
the human ova, are very numerous (about 70,000 in each ovary), vary in
diameter from fa to fa inch, but after puberty a few are found of from

fa to £ inch or more. Each vesicle presents an—
External Coat,—of fibro-vascular structure.
Ovi-capsule,—or internal coat.
Membrana Granulosa, —a layer of nucleated cells, which at one point

are heaped up around the ovum in a mature vesicle, forming the
Discus Proligerus.

Fluid, —of transparent, albuminous character, containing the ovum in
immature vesicles.

What is the Ovum ? It is a spherical mass of protoplasm, about
inch in diameter when fully developed. It presents a—

Vitelline Membrane,—also called the Zona Pellucida,—a colorless
envelope, in which is contained the—

Vitellus or Yelk,—composed of granules in a fluid substance, one of
which is called the—

Germinal Vesicle,—which contains a smaller body named the Germinal
Spot, measuring about the of an inch in diameter.

What is the Corpus Luteum ? It is a puckered yellow spot in the
substance of the ovary, produced as a result of the rupture of a Graafian
vesicle and the discharge of an ovum, probably by the fatty degeneration
of the extravasated blood. The—
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True Corpus Luteum,—is that of pregnancy, and may increase in size,
not disappearing until full term.

False Corpus Luteum,—occurs when impregnation has not taken place,
and is absorbed in about three months.

What is the Pampiniform Plexus ? A venous plexus near the
ovary, formed by the veins of that organ.

Enumerate the Arteries and Nerves of the Ovaries. Their—
Arteries,—are the Ovarian (or Spermatic), from the aorta, which also

supply the Fallopian tubes, anastomosing with the uterine arteries.
Nerves,—are derived from the Spermatic plexus.

What is the Parovarium ? The Parovarium, or Organ of Rosen-
muller, is a group of tubules, situated in the broad ligament, between the
ovary and the Fallopian tube, and converging to a large duct, the Duct
of Gcertner, which ramifies in the broad ligament, and descends along the
side of the uterus. It is thought to be a remnant of the Wolffian Body of
foetal life. (See “ Reproduction,” in Compend of Physiology.)

THE MAMMAE.
Describe the Mammae. The breasts are two hemispherical eminences,

situated one on each latero-anterior aspect of
the chest, extending from the sternum to the
axilla, and from the 3d rib to the 7th. Each
breast contains the Mammary Gland and
is surmounted by the Nipple, around the
base of which is a zone of colored cutane-
ous tissue, the Areola, pink in virgins,
darker in women who have borne children.
In the male the mammae are rudimentary
organs, but capable of development under
special circumstances.

What is the Structure of the Mam-
mary Gland ? It is a compound con-
glomerate gland, composed of 15 or 20

lobes and their ducts, 1 with a packing of
areolar and adipose tissue, and enveloped
by a fibrous capsule which forms septa be-
tween the lobes. Each lobe is made up of
lobules,2 and these again are formed by

Fig. 26.
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the aggregation of the Acini or terminal vesicles, in which the milk is
secreted. The—

Tubuli Lactiferi or Tubuli Galactophori,1 —are the excretory ducts of
the lobes, one for each. They are formed by the junction of the
ducts from each lobule, and converge towards the areola, beneath
which they form Ampullce or dilatations, and thence, piercing the
nipple, open on its summit by separate orifices.

What is the Circulus Venosus ? An anastomotic venous circle
around the base of the nipple, from which larger veins run outward and
terminate in the axillary and internal mammary veins.

Name the Arteries of the Mammae. They are derived from the
Thoracic Branches of the axillary, the Intercostals, and the Internal Mam-
mary arteries.

THE ORGANS OF SENSE.
THE SKIN AND ITS APPENDAGES.

Name the Divisions of the Skin. They are the—
Superficial layers of Epithelium.
Rete Mucosum, or Pigmentary Layer.

Epidermis, or Cuticle,a

Papillary Layer.c
Corium/Derma, or True Skin,

Fig. 27. What Structures lie in and
beneath the Skin ?

In the Derma are the—
Sensitive Papillae/ containing

the Tactile Corpuscles.
In the Subcutaneous Cellular

Tissue are the—
Sweat-glands./^"
Sebaceous Glands.*'
Hair-roots/
Fat Cells.e

Perforating both the Derma and
the Epidermis are the—
Ducts of the Sweat-glands.
Hair-follicles—into which most

of the sebaceous ducts open.
Ducts of the Sebaceous Glands,

occasionally.
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What is the Structure of the Epidermis ? It is an unorganized
epithelial structure, having no vessels or nerves. The cells of which it is
composed are flat and dry on the surface, round and softer in the central
portion, columnar, and softest in the deepest layer.

Rete Mucosum, —is the lowest and softest layers of the epidermis. It
contains pigment cells, giving color to the skin.

Describe the Structure of the Derma. The true skin is a highly
organized, tough yet elastic tissue, and serves to protect the parts beneath,
to perform the functions of excretion and absorption, and as the chief seat
of the sense of touch. Its consists of fibro-areolar tissue, vessels and
nerves. The—

Papillary Layer,—situated next to the rete mucosum, is covered with
minute conical elevations (papillae), inch high inch in diam-
eter at their base, very numerous and arranged in parallel curved
lines wherever sensibility is greatest. Each papilla contains a capil-
lary loop or plexus, the termination of one or more sensory nerves,—
and in highly sensitive parts, an oval-shaped body, the Tactile Cor-
puscles.

Corium,—the lower layer of the derma, is composed chiefly of inter-
lacing bundles of white fibrous tissue, in which are mingled some
yellow elastic fibres, also plain muscular fibres wherever hairs are
found,—and lymphatic vessels, blood vessels and nerves, in plexiform
arrangement.

Describe the Nails. They are flat, horny structures, a modification of
the epidermis, molded upon the derma at the dorsal surface of the terminal
phalanges of both fingers and toes. Each nail is convex on its outward
surface, and is imbedded by its Root into a fold of the skin. Its—

Matrix,—is that portion of the derma directly beneath the nail. It is
covered with highly vascular papillae. The—

Lunula,—is a white crescentic portion of the nail nearest to its root,
produced by the diminution in number and size of the papillae
beneath.

What are the Hairs ? They are also a modified form of the epidermis,
found over nearly the whole surface of the body, much varied in size and
color. Each hair consists of a—

Root, —is lodged in an involution of the epidermis called the Hair-
follicle, which sometimes extends into the subcutaneous cellular tissue.
The root rests on a vascular papilla at the bottom or Bulb of the-
follicle, which supplies it with the material for its growth.
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Shaft, —is the projecting portion of the hair. It consists of a medulla
in the centre, next a fibrous portion, externally a cortex of thin, flat
scales. The finest hairs have no medulla.

Point, —consists of the fibrous portion and the cortex, the medulla being
wanting.

Where are the Sebaceous Glands most abundant ? In the scalp,
the face, around the anus, and the apertures of the nose, mouth and
external ear. The largest are the—

Meibomian Glands, —situated in the eyelids (see page 82).
Describe the Sebaceous Glands. They are small, glandular bodies

situated in the corium or in the subcutaneous cellular tissue over most of
the body, but not in that of the palmar surface of the hands or the plantar
surface of the feet. Each gland consists of a single sacculated duct,
usually opening into a hair follicle, but sometimes on the surface of the
integument.

State the probable number of Sweat-glands and their Evaporating
area. They are estimated as varying in different parts of the integument,
from 417 to 2800 to the square inch, giving for the whole body a total of
nearly two millions and a half, representing an evaporating surface of
about 8 square inches.

Describe the Sweat-glands. Each gland consists of a single convo-
luted tube, situated usually in the subcutaneous cellular tissue, and open-
ing on the surface of the integument by a spiral duct which pierces the
derma and the epidermis. It is formed of two coats, an external fibro-cel-
lular, which is continuous with the corium, and an epithelial lining, con-
tinuous with the epidermis.

THE TONGUE.

[The Tongue is described on page 13.]

What are the special Organs of Taste ? The Taste-buds, small,
flask-shaped bodies, each about inch long, situated in the fungiform
and circumvallate papillae of the tongue. The seat of the sense of taste
lies, however, in the mucous membrane covering the dorsum of the tongue,
the upper portion of the pharynx, the soft palate and the fauces.

What are the special Nerves of Taste in the Tongue ? The—
Chorda Tympani Branch of the Facial, —for its anterior two-thirds ; per-

ceiving saline, acid and styptic qualities (Flint).
Lingual Branch of the Glosso-pharyngeal—for its posterior third ; appre-

ciating alkaline, metallic, sweet and bitter tastes (Flint).
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What is Sapolini’s view of the Chorda Tympani Nerve ? From
repeated dissections, Dr. Sapolini, of Milan, believes the chorda tympani
to be a separate cranial nerve, having its proximal end in the so-called
intermediary nerve of Wrisberg, originating in the floor of the 4th ventricle,
and terminating in a dense plexus with the lingual branch of the 5th nerve,
in the muscles of the tongue. He further concludes that the chorda
tympani is the nerve governing the movements of the tongue in speech,
and that the nerves of taste are the Lingual Branches of the 5th and 9th
nerves.

THE NOSE.

[For an osteological description of the Nasal Fossse and Septum,
see Compend of Anatomy, page 31.]

Where is the Organ of Smell situated ? In the mucous lining of
the upper portion of the nasal fossse, which is the seat of distribution of the
terminal filaments* of the Olfactory Nerve, d the special nerve of the sense
of smell.

What is the Schneiderian Membrane ? The Schneiderian or
Tituitary Membrane is the mucous membrane of the nasal fossae. It is
continuous with the mucous lining of the pharynx, Eustachian tube, tym-
panum and mastoid cells; also with that of the frontal,« ethmoidal and
sphenoidal sinuses/ the antrum, nasal duct, and the conjunctiva. It is
covered with columnar epithelium, ciliated through most of its extent,
provided with mucous glands, and in its deeper layer with the—

Olfactory Cells of Schultze,—spindle-shaped, epithelial structures,
grouped around and between the columnar epithelial cells, and joined
together by their anastomosing processes, to form an intricate plexus
on which the terminal fibres of the olfactory nerve are supposed to be
distributed.

Name the Arteries of the Nose. They are the—
Lateralis Nasi,—branch of the facial, to the alse of the nose.
Nasal of the Septum,—from the superior coronary artery, to the septum.
Nasal,—branches of the ophthalmic and infra-orbital, to the dorsum and

sides of the nose.

Name the Arteries of the Nasal Fossm. They are the—
Anterior and Posterior Ethmoidal,—from the ophthalmic.
Sphenopalatine,—branch of the internal maxillary.
Alveolar,—branch of the internal maxillary, to the antrum.
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What Nerves supply the Nose? Branches from the facial, infra-
orbital and infra-trochlear, and a filament from the nasal branch of the
ophthalmic nerve.

What Nerves supply the Nasal Fossae ? They are the—
Olfactory or 1st Cranial, *—over the upper third of the septum nasi, and

over the superior and middle turbinated bones.
NasalBranch of the Ophthalmic,g—to the septum and outer walls.
Ant. Denial Branch of the Superior Maxillary,i —to the inferior meatus

of the nose and the inferior turbinated bone.

Fig. 28.

Spheno-palatine Ganglion,—sends the Vidian to the septum and the
superior turbinated bone,—the Superior Nasal Br. to the same parts, —

the Naso-palatine to the middle of the septum,—and the Anterior Pala-
tine to the middle and lower turbinated bones.

THE EYE.

[For an osteological description of the Orbit, see Compend of

Anatomy, page 29.]
What is the Visual Apparatus ? It comprises the eyeballs and

their appendages, which collect the luminous impressions,—and the optic
nerves, which convey these impressions to the brain.

Describe the Eyeball. It is a spherical organ, situated in the
anterior part of the orbital cavity, on a cushion of connective tissue and
fat, where it is retained by its muscles, the optic nerve, the conjunctiva,
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etc., and protected in front by the eyelids and eyebrows. Projecting from
its anterior surface is the segment of a smaller, transparent sphere, the
Cornea. Its—

Diameters, —Antero-posterior, about .95 inch, —Transverse, .92 inch,—
Vertical, .90 inch, in the adult.

Anterior Pole, —the geometric centre of the cornea.
Posterior Pole, —the geometric centre of the fundus.
Optic Axis,—an imaginary straight line connecting the poles.
Visual Axis,—an imaginary straight line from the yellow spot to the

object, through the nodal point. It cuts the cornea above the optic
axis, at an angle therewith of 30 to 70 , the Visual Angle.

Nodal Point, —the centre of curvature of refracting surfaces.
Fig. 29.

Equatorial Plane,—an imaginary plane through the centre of the eye-
ball, perpendicular to the axis, dividing the ball or globe into the
anterior and posterior hemispheres. The Equator is the line where
this plane cuts the surface of the globe.

MeridionalPlanes,—are imaginary planes coinciding with the axis of the
eyeball. Meridians are the lines where these planes intersect the
surface of the globe.

Describe the Tunica Vaginalis Oculi. It is a fibrous capsule, sur-
rounding the eyeball and the intra-orbital portion of the optic nerve;
arising from the optic foramen and being lost anteriorly on the sclerotic.
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It consists of two layers (parietal and visceral) enclosing a lymph-space
which communicates with the lymph-space between the sclerotic and
choroid coats. The tendons of the ocular muscles pierce it.

Capsule of Bonnet,—is the portion of the tunica vaginalis posterior to
the passage of the tendons through it. This part is loosely attached
to the eyeball, which rotates in it.

Capsule of Tenon,—is the portion of the tunica vaginalis anterior to the
passage of the tendons.

[The whole capsule or Tunica Vaginalis is by many anatomists named
the Capsule of Tenon.]

Name the Tunics of the Eyeball. They number 3, and are named
as follows:—

Sclerotic3 and Cornea, 1—externally protective.
Uveal Tract,—or vascular tunic, comprising the Choroid, 4 Ciliary body

and the Iris. 8

Retina ,
1J—the innermost tunic, nervous.

Name the Humors of the Eyeball. They also number 3, as follows: —

Aqueous,'1—in the anterior 2 and middle 9 chambers.
Crystalline,—forming the crystalline lens. 15

Vitreous, 18—in the posterior chamber of the eyeball.

THE SCLEROTIC AND CORNEA.

Describe the Sclerotic. The Sclerotic or hard coat is the posterior
five-sixths of the external tunic of the eyeball, the anterior one-sixth being
the Cornea. Externally it is of a white color, covered anteriorly by the
conjunctival mucous membrane, posteriorly being continuous with the
sheath of the optic nerve. Internally its color is brown, and its surface
marked by grooves for the ciliary nerves. The optic nerve pierces it pos-
teriorly, also the long and short ciliary arteries, posterior ciliary veins and
short ciliary nerves. In the equatorial region it is pierced obliquely by the
venae vorticosae, and around the corneal border by the anterior ciliary
arteries and veins. It is composed of connective tissue with elastic fibres,
intermixed with pigment cells, and cells resembling the corneal corpuscles.
Its—

Thickness, inch posteriorly, inch anteriorly.
Lamina Fusca, —a layer of very fine connective tissue, connecting the

sclerotic with the outer surface of the choroid.
Lamina Cribosa, —the posterior perforated portion of the sclerotic. The

largest opening transmits the arteria centralis retinae, and is named the
Porus Opticus.
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Sub-conjunctival Tissue,—connects the conjunctiva with the outer
surface of the sclerotic.

Sulcus,—a slight circular depression around the junction of the sclerotic
with the cornea.

Posterior Vascular Zone, or Zone ofZinn,—an arterial zone around the
optic nerve entrance, formed by twigs of the short ciliary going to the
optic nerve to anastomose with branches of the central artery of the
retina.

Anterior Vascular Zone,—around the cornea, formed by sub-conjunctival
branches of anterior ciliary vessels.

Nerves, —probably none exist in the sclerotic.
What is the Cornea ? The Cornea, or horny body, is the anterior

transparent projecting portion of the external tunic of the eyeball, forming
about one-sixth thereof. It is set into the sclerotic as a watch-crystal into
its case, is of ellipsoidal base, the transverse diameter being the longest, and
slightly more convex vertically than horizontally. Its—

Thickness,—is jg inch at centre, jg inch at periphery.
Index ofRefraction,— 1.342.
Vessels, —none, except the peripheral zone, j-g inch wide, formed of

capillary loops from episcleral branches of the anterior ciliary.
Nerves,—are numerous; 20 or 30 twigs from the ciliary nerves form an

intricate plexus throughout the laminated substance.
What is the Structure of the Cornea ? It consists of five layers,—•

the true corneal tissue, having in front an anterior elastic lamina and the
conjunctival epithelium, behind a posterior elastic lamina and the epithelial
lining of the aqueous chamber.

Layer of Conjunctival Epithelium inch thick, consists of two or
three layers of transparent nucleated cells.

Anterior Elastic Lamina,—also named the Membrane of Bowman or
Membrane of Reichert,—is to g-jgg inch thick,a firm, elastic and
transparent homogeneous membrane, resisting most chemical agents.

True Corneal Tissue,—inch thick, a transparent, fibrous structure,
formed of five connective-tissue fibrillse, united in bundles, and these
in laminae, between which is a semi-fluid cement, filled with Corneal
Corpuscles and wandering cells.

Posterior Elastic Lamina,—or Membrane of Descemet, or Demours,
is, like the anterior elastic lamina, a structureless basement membrane.
It is continuous at its margin with the ligamentum pectinatum of the
iris.
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Posterior Epithelial Layer, —a single layer of flattened, polygonal,
transparent, nucleated cells, forming the endothelium of the membrane
of Descemet or Demours.

THE UVEAL TRACT.

Describe the Choroid. It is the posterior portion of the middle
tunic of the eyeball, to inch thick, and extends from the optic
nerve entrance to the ora serrata, a little in front of the equator. It is
highly vascular, of dark-brown color, connected to the sclerotic by the
Lamina Fusca (see page 70), terminates anteriorly in the Ciliary Processes,
and is composed of four layers, as follows :—

Tunica Vasculosa,—externally, consists of the venae vorticosas and the
larger arterial branches.

Membrana Ruyschiana, or Chorio-capillaris,
—the middle layer—con-

sists ofa fine capillary plexus.
Limiting Membrane, a structureless hyaline membrane, covering the

inner surface of the capillary layer.
Pigmentary Layer, internally, a single layer of hexagonal nucleated

cells, loaded with pigment of a brown-black color, which is absent in
albinos, and of slight amount in blondes. [Considered by some
anatomists the 10th layer of the retina.]

Arteries of the Choroid, —are the short posterior ciliary, and recurrent
branches from the long posterior and anterior ciliary.

Veins, —unite into 4 or 6 Venae Vorticosae, which pass out through
the sclerotic near its equator.

Nerves,—derived from 3d, 5th, and sympathetic, through the long and
short ciliary nerves.

What are the Ciliary Processes ? They are 70 to 80 folds, formed
by the anterior prolongation of the middle and internal layers of the
choroid on the inner surface of the ciliary muscle, being received into
corresponding folds on the suspensory ligament of the lens. They are
about inch in length, and form a curtain-like expansion behind the iris.

Describe the Ciliary Body. It is the portion of the uveal tract
between the choroid and the iris, and consists of ciliary muscle covered by
choroidal stroma and the ciliary processes. The—

Ciliary Muscle or Afuscle ofBowman,—is a ring of involuntary muscular
fibres, supplied by the 3d nerve; is thickest anteriorly, thin posteriorly.
Its fibres arise from the corneo-sclerotic junction, and pass backward
to be attached to the choroid in front of the retina. Consists of



THE EYE. 73

meridional fibres drawing the choroid forward, and circular fibres
which relax the zonula and permit the lens to become more convex,
from its own elasticity.

Annular Muscle of Muller,—consists of separate circular bundles at the
anterior internal angle of the ciliary body.

Circulus Arteriosus Major and Minor,—are arterial circles on the
ciliary muscle, formed by branches of the long posterior ciliary and
anterior ciliary arteries.

What is the Iris ? It is a perforated curtain, suspended in the
aqueous humor behind the cornea and in front of the lens, and is the
anterior portion of the middle tunic of the eyeball, being continuous
with the ciliary muscle and the choroid coat. It is about \ inch wide,
jfo inch thick, and is composed of radiating and circular muscular fibres,
■a fibrous stroma and pigment cells, covered by a layer of irregular cells
continuous with those of the membrane of Descemet. The—

Pupil, —is the central opening in the iris, situated a little to the nasal
side of the centre, diameter to \ inch.

Ligamentum Pectinatum Iridis,—or Dollinger’s band,—is the suspen-
sory ligament of the iris, connecting its ciliary margin with the corneo-
sclerotic junction. It is formed of strong fibrous prolongations from
the posterior surface of the cornea.

Fontana's Spaces,—are spaces between the prolongations which form
the ligamentum pectinatum. In some animals, as the ox, they form
regular canals.

Uvea, or Tapetum,—a layer of purple pigment-cells on the posterior
surface of the iris, continuous with the pigment layer of the ciliary
processes.

Sphincter Pupillce,—a layer of circular muscular fibres around the
pupillary margin, supplied by 3d nerve.

Dilator Pupillee,—radiating muscular fibres from the pupillary margin
toward the ciliary border, supplied by fibres of the sympathetic, from
the ciliary ganglion.

Membrana Pupillaris,—a vascular membrane which covers the pupil
in the foetus, disappearing about the eighth month,—occasionally
permanent.

Arteries, —are derived from the long and anterior ciliary, forming the
Circuius Major Iridis at the ciliary border, and the Circuius Arteriosus
Iridis Minor near the pupillary margin.

Veins, —empty into those of the ciliary processes and the anterior
ciliary veins.



74 VISCERAL ANATOMY.

Sinus Circularis Iridis, Canal of Schlemm, or Canal of Fontana, —is a
minute canal at the corneo-sclerotic junction, extending around the
circumference of the attached border of the iris. It is lined by endo-
thelium and encloses a venous plexus, receiving veins from the sclerotic
and the ciliary plexus. It communicates with the chamber of the
aqueous humor and with the anterior ciliary veins.

Nerves of the Iris,—are derived from the 3d, 5th and the sympathetic,
through the long and short ciliary nerves. The 3d supplies the circu-
lar fibres, the sympathetic the radiating ones, the 5th, nerves of com-
mon sensation.

THE RETINA.

What is the Retina ? It is the innermost or nervous tunic of the
eye,—a delicate, grayish, transparent membrane, about of an inch
thick at the fundus, inch at the anterior margin. It is formed,
by a membranous expansion of the optic nerve elements, and extends
from the termination of that nerve nearly as far forward as the ciliary
processes, terminating in a jagged margin, the Ora Serrata, though its
fibrous stroma is continued over the ciliary body as the Pars Ciliaris
Retina. The—

Macula Lutea, or Yellow Spot,—situated on the retina, exactly in the
visual axis, is an elevated oval spot where vision is very acute, the
retina being very thin and full of nerve elements closely packed, at
the expense of its connective tissue. No rods, no nerve-fibre layer,
but the cones and ganglion cells are very numerous.

Fovea Centralis,—a depression at the centre of the macula lutea, T|3 to
inch in diameter, in which the sense of vision is most acute.

Optic Disc or Papilla,—the point where the optic nerve escapes, the
central artery of the retina piercing its centre. It lies about y inch
internal to and inch below the posterior pole of the eye, and is
often called the Blind Spot, being the only part of the fundus oculi
from which the power of vision is absent.

Pars Ciliaris Retina,—the part of the retinal stroma which is prolonged
over the ciliary body, and is destitute of nerve-elements.

Arteries of the Retina,—arise from the arteria centralis retinae (br. of
ophthalmic) just behind the optic disc, run chiefly upward and down-
ward, accompanied by veins, to terminate in capillary network. No
vessels exist in the fovea centralis, and only the finest capillaries in
the macula lutea.

Describe the Structure of the Retina. It is composed of nervous
elements, blood vessels, and modified connective tissue resembling the



75THE EYE.

neuroglia of the brain, arranged in 9 layers, from without inward, as
follows, viz.—

Tods and Cones, or Jacob's Membrane,—the perceptive layer of the
retina, composed of rods and cones closely packed together, like
palisades, the termini, probably, of the optic nerve fibres.

External Lhniting Membrane,—a membranous expansion of radial
connective tissue, perforated by foramina.

External GranularLayer,—consists of ellipsoid cells, forming a nu-
cleated enlargement of Jacob’s membrane.

External Molecular Layer,— a very thin layer of fine granules and
nerve-fibrillae.

Lnternal Granular Layer,—small, round cells with large nuclei, their
processes uniting with the ganglion cells.

Internal Molecular Layer,—fine granules intersected by finest nerve
fibres and connective tissue elements.

Ganglionic Layer,—a very thin layer of large ganglion cells, having
large nuclei and nucleoli, with branching processes to the optic nerve
fibres of next layer.

Optic Nerve Fibres, —composed of the terminal fibres of the optic nerve
radiating from the papilla in all directions. They consist of the axis-
cylinder only.

Membrana Limitans Lnterna, —aperfectly transparent membrane, made
up of the retinal connective tissue, and lining the inner surface of the
retina.

A tenth layer is described by some anatomists, the pigmentary layer of
the choroid. [See ante, page 72.J

Name the Essential Elements of the Retinal Structure.
Principal Elements, are three, as follows, viz.—

Nerve-fibres,—which in the molecular layers break up into very delicate
plexuses. In their course are found—

Nerve-cells, —ordinary bipolar or multipolar, and modified ones, the
so-called granular layers of the retina.

Terminal Organs,—the rods and cones of Jacob.
Subordinate Elements, are two, the—

Modified Connective Tissue, of spongy nature.
Vessels, —blood vessels and lymphatics.

THE HUMORS.

What is the Aqueous Humor ? It is a clear, alkaline, serous fluid,
composed of water, 96.7, albumen, .1, chloride of sodium and extractive
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matters, 3.2, weighing 4 to 5 grains, and filling the anterior and posterior
aqueous chambers, which communicate with each other when the pupil is
dilated sufficiently to remove the pupillary margin of the iris from the
surface of the lens. The—

Anterior Chamber of the Aqueous Humor,—has the cornea in front, and
the iris behind.

Posterior Chamber of the Aqueous Humor,—has the iris in front, the
lens, zonula and ciliary body behind. [The existence of any such
space is deni ed by many authorities.]

Describe the Crystalline Lens. It is a bi-convex, elastic, transparent
body, enclosed in a capsule, held in place by a suspensory ligament, and
situated between the posterior aqueous chamber and the chamber of the
vitreous humor, immediately behind the pupil. Its posterior surface is the
most convex, and rests in the Hyaloid Fossa of the vitreous. Its—

Dimensions and Weight,—diameter, about inch,—axis about \ inch,
—weight, 4 to 4grains,—index of refraction, 1.44.

Composition,—water 60, soluble albuminous matter 35, insoluble albu-
minous matter 2.5, fat and cholesterine 2 per cent.

Capsule,—is transparent, elastic, inch thick anteriorly, inch
posteriorly; has a layer of flat cells between its anterior portion and
the lens, which, after death, break down into a fluid, the Liquor
Morgagni.

Zonula of Zinn, or Suspensory Ligament,—connects the capsule with
the ciliary body. It is formed by a splitting of the hyaloid membrane
into two layers, one going in front of the lens, the other behind.—
[See p. 77.]

Canal ofPetit, —is a triangular space around the circumference of the
lens, formed by the separation of the two portions of the suspensory
ligament.

Processus Zonulce,—are small radiating folds on the anterior surface of
the suspensory ligament, which are received between the ciliary pro-
cesses.

Describe the Structure of the Crystalline Lens. It consists of
flattened hexagonal fibres, united laterally into lamellae, by serrated edges,
and curving around the borders of the organ. Its centre or Nucleus is
unstratified, and denser than the surrounding portion or Cortex. It is
unorganized, having no vessels or nerves, but receives its nutriment by
imbibition from the uveal tract, and possibly from the other humors of
the eye.
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What is the Vitreous Humor ? The Vitreous Humor or Hyaloid
Body is an apparently structureless substance, of gelatinous consistence,
consisting of water with a little albumen and salts, and containing cells,
nuclei, and connective-tissue filaments. It has no vessels or nerves, and
is situated in the posterior chamber of the eye, behind the lens, which it
supports, as also the retina. The—

Canal of Stilling, Canal of Cloquet, or Hyaloid Canal, —traverses the
vitreous humor antero-posteriorly, being the channel for the transmis-
sion in the foetus of the Hyaloid Artery to the membrana pupillaris.
[ See page 73.]

. Hyaloid Fossa, —a depression on the anterior surface of the vitreous,
receiving the posterior convexity of the lens.

What is the Hyaloid Membrane ? It is a delicate capsule investing
the vitreous, and thought to send delicate septa into the substance of that
humor. It divides anteriorly into two layers, which enclose the Canal of
Petit and the Lens, forming the suspensory ligament of the latter, or
Zonula of Zinn. [See ante, page 76.]

The above is the view of most anatomists, but some assert that this
membrane is identical with the internal limiting membrane of the
retina, extending only to the ora serrata. [Henle, Iwanoff, etc.]

Others admit a hyaloid membrane surrounding the vitreous, but deny that
it splits to enclose the lens, and assign but one layer to the suspensory
ligament, namely, that in front of the Canal ol Petit. [Gray, etc.]

Name the Muscles of the Eyeball. They number 6, of which 4 are
Recti and 2 Oblique, as follows : —

Rectus Superior5—from the upper margin of the optic foramen and the
sheath of the optic nerve,—into the sclerotic coat. Action, to rotate
the eyeball upward. Nerve, 3d cranial.

Rectus Inferior,
6—from the ligament of Zinn,—into the sclerotic coat.

Action, rotates the eyeball downward. Nerve, 3d cranial.
Rectus Internusf—from the ligament of Zinn,—into the sclerotic coat.

Action, rotates the eyeball inward. Nerve, 3d cranial.
Rectus Externus

,
2 —by two heads, the upper from the outer margin of

the optic foramen, the lower from the ligament of Zinn and a bony
process at lower margin of the sphenoidal fissure,—into the sclerotic
coat. Action, to rotate the eyeball outward. Nerve, 6th cranial, or
abducens. Between the two heads of the external rectus pass the 3d,
nasal branch of the 5th, and the 6th cranial nerves, and the ophthal-
mic vein.
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Obliquus Superior, 7 —from about a line above the inner margin of the
optic foramen, its tendon passing through a “pulley” 12 near the
internal angular process of the frontal bone and thence beneath the
rectus superior,—into the slerotic coat, at right angles to the insertion
of the rectus superior. Action, to rotate the eyeball on its antero-
posterior axis. Nerve, 4th cranial, or patheticus.

Obliquus Inferior ,
9 —from the orbital plate of the superior maxillary,—

into the sclerotic coat below the insertion of the external rectus and
at right angles thereto. Action, to rotate the eye on its antero-posterior
axis. Nerve, 3d cranial.

Fig. 30.

What Nerves supply the Muscles of the Eye ? The—-
3d Cranial, or Motor Oculi,—supplies the superior, inferior and internal

recti, and the inferior oblique muscles.
4th Cranial, or Trochlear, —supplies the superior oblique muscle.
6th Cranial, or Abducens,—supplies the external rectus.

Describe the Arteries of the Eye. The Eye is supplied by the
Ophthalmic and Anterior Cerebral branches of the internal carotid artery,

and the Infra-orbital branch of the internal maxillary (from the external
carotid). The—
Ophthalmic,—arises from the cavernous portion of the Internal Carotid,

enters the optic foramen, giving off the—
Lachrymal,—to the lachrymal gland, the upper eyelid, and the con-

junctiva,anastomosing with the palpebral arteries.
Supra-orbital,—supplies the superior rectus and levator palpebrse mus-

cles, the forehead and pericranial tissues.
Anterior and Posterior Ethmoidal,—to the dura mater, the nose, the

anterior ethmoidal cells, and the frontal sinus.
Palpebral,—superior and inferior, —to the eyelids.
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Frontal, —to the tissues of the forehead.
Nasal,—to the lachrymal sac, and the nose.
Short Ciliary, 12 or ig,—pierce the sclerotic at the lamina cribosa, sup-

plying the choroid and the ciliary processes.
Long Ciliary, 2—pierce the sclerotic, and pass forward between it and

the choroid, to supply the iris, forming two arterial circles thereon.
[See page 73.]

Anterior Ciliary, —arise from the muscular branches, pierce the sclerotic,
and join the great arterial circle of the iris.

Arteria Centralis Retince, —pierces the optic nerve obliquely, and is
distributed to the retina. [See page 74.]

Muscular Branches, 2,—superior and inferior, supply the muscles of
the eyeball.

Anterior Cerebral,—branch of the Internal Carotid,—sends nutrient
capillaries to the optic nerve.

Infra-orbital,—branch of the Internal Maxillary artery, sends branches
to the inferior rectus and inferior oblique muscles, and to the lachry-
mal gland.

Name the principal Lymph-spaces of the Eyeball. The—
Canal of Schlemm,—around the circumference of the iris.
Peri-choroidal Space,—between the choroid and the sclerotic.
Space of Tenon,—between the globe and its capsule.
Vaginal Spaces,—between the sheaths of the optic nerve.

What Veins has the Eye ? It has two main trunks, the Superiorand
Inferior Ophthalmic Veins, which empty into the cavernous sinus, after
collecting the blood from the smaller venous channels. The veins of the
eye anastomose freely with the facial veins, thus permitting the escape of
venous blood in either direction.

Name the Nerves of the Eye. They are the—
Nerve ofSpecial Sense,—the Optic, or 2d cranial nerve.
Motor Nerves,—the 3d, 4th, 6th, filaments of the 5th, and some fibres

from the sympathetic.

Sensory Nerve,—the Ophthalmic Division of the 5th, giving off the—
Lachrymal, Ganglionic.

Long Ciliary.
Infra-trochlear.

Supra-trochlear.
Supra-orbital.

Naso-ciliaris.
Frontal,

Sympathetic Branches, —arise from the medulla, cilio-spinal region, caver-
nous and carotid plexuses, and join the 3d, 4th, 5th, and 6th nerves,
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sending filaments to the dilator fibres of the iris, to the muscles of the
orbit and lids, to the ciliary ganglion, and to the walls of the arteries.

Short Ciliary,—some 20 in number, arise from the Ciliary Ganglion (see
Compend of Anatomy, page 137), pierce the sclerotic and go to the
ciliary muscle, choroid, iris, cornea, and to the sheath of the optic nerve.

Ascending,—from Meckel’s ganglion (see Compend of Anatomy, page
137), enter the orbit by the spheno-maxillary fissure, going to the optic

nerve, the 6th nerve, and the ciliary ganglion.
Describe the formation and course of the Optic Tract. The

fibres which form the optic tract have their deep origin in the optic thala-

Fig. 31.

mus, corpora geniculata, and the anterior corpora quadrigemina. The
tract winds around the crus cerebri 7 as a flattened band, receiving from
the crus a few fibres of attachment, and also fibres from the lamina cinerea
and the tuber cinereum. In front of the latter body the two tracts join to
form the Optic Commissure or Chiasm, 2

What is the arrangement of the Fibres in the Optic Commissure ?

As generally described, the fibres undergo a partial decussation, as follows,
viz.—

DecussatingFibres,—are the most numerous. They lie in the centre of



THE EYE. 81

the commissure, and pass across to the opposite side, connecting the
retina of each eye with the opposite cerebral hemisphere.

LongitudinalFibres,—are the external fibres in the optic tracts, passing
into the optic nerve of the same side, connecting each retina with the
cerebral hemisphere of its own side.

Inter-cerebral Fibres, —situated posteriorly in the commissure, passing
from one optic tract to the other.

Inter-retinalFibres, —lie anteriorly in the commissure, passing from one
optic nerve to the other, and connecting the retina of one eye with
that of the other.

Describe the Optic Nerve. The Optic Nerve proper is the 2d
cranial nerve, arises from the optic commissure, passes into the orbit by the
optic foramen in company with the ophthalmic artery, is pierced by the
central artery of the retina, and enters the eyeball posteriorly inch
inwardly from its axis, piercing the sclerotic and choroid coats, and finally
expanding in the retina. It is surrounded by a tubular process of dura
mater, which as the nerve enters the orbit, subdivides to form both the
sheath of the nerve and the periosteum of the orbit.

APPENDAGES OF THE EYE.

What are the Tutamina Oculi ? They are the appendages of the
eye, including the—

Eyebrows, or Supercilia.
Eyelids, or Palpebrse.
Conjunctiva.

Lachrymal Gland, and Ducts.
Lachrymal Sac.
Nasal Duct.

What are the Eyebrows ? They are arched elevations of the integu-
ment over the supra-orbital arches, are covered with a row of short hairs,
and are drawn downward and inward by the Corrugator Supercilii
muscle. [See Compend of Anatomy, page 68.]

Describe the Eyelids. The Palpebrse, or Eyelids, are two thin,
movable folds, placed in front of the eye, for its protection. The upper
lid is the most movable one, having its own levator muscle, the Levator
palpebrse superioris. [See Compend of Anatomy, page 68.] The—

Palpebral Fissure,—is the space between their free margins, its outer
and inner angles being termed respectively the External Canthus
and Internal Canthus.

Lacus Lachrymalis,—is a small triangular space at the internal canthus,
between the lids and the globe.

Lachrymal Papilla,—on the edge of each lid, about % inch from the
internal canthus.
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Punctum Lachrymale, —a minute orifice on the papilla, and the be-
ginning of the lachrymal canal.

What is the Structure of the Eyelids ? They are composed exter-
nally of skin, internally of mucous membrane (the palpebral conjunctiva),
and between these lie areolar tissue, the orbicularis muscle, tarsal carti-
lage, fibrous membrane, Meibomian glands, vessels and nerves. The—

Orbicularis Palpebrarum Muscle,—is very thin and pale. \_Sce Com-
pend of Anatomy, page 68.]

Tensor Tarsi, or Horner's Muscle, —[See Compend of Anatomy,
p. 68] is a portion of the orbicularis.

Tarsal Cartilages,—are plates of fibro-cartilage, forming the framework
of the lids. The upper one is crescentic in shape, the lower one
elliptical and smaller.

Tarsal Ligaments,—are fasciae connecting the tarsal cartilages to the
circumference of the orbit. Externally they connect with the malar
bone, and are there called the External CanthalLigaments.

Tendo Oculi,—connects the inner end of each tarsal cartilage to the
nasal process of the superior maxillary bone.

Aleibomian Glands, 1—are sebaceous glands imbedded in the tarsal car-
tilages, 30 to 40 in the upper lid, 20 to 30 in the lower one. They
open along the inner edge of the free border of each lid, and furnish
a sebaceous secretion, to prevent adhesion of the lids.

Eyelashes, or Cilia,—are a double
or triple row of short hairs, situ-
ated on the free margins of the
lids; their follicles lying in the
connective tissue beneath the tar-
sal cartilages.

Aj-teries,—are the Palpebralbranches
of the ophthalmic artery, forming
the Superior and Inferior Tarsal
Arches, and anastomosing with the
angular, anterior temporal, lach-
rymal and transverse facial.

Nei~ves, —the 3d, facial and sympathetic to the muscles; the 5th to the
skin and conjunctiva.

Fig. 32.

What is the Conjunctiva ? It is the mucous membrane which lines
the eyelids, and is reflected over the front of the sclerotic and cornea. It
is continuous with the mucous lining of the Meibomian glands, canaliculi,
lachrymal sac, nasal duct, lachrymal duct and gland. The—
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Palpebral Conjunctiva,—consists of connective tissue covered by epi-
thelium, is traversed by furrows, and has papillae and follicularglands.

Ocular Conjunctiva,—is very thin and transparent, loosely attached on
the sclerotic, firmly adherent over the cornea, where it has no vessels
in its structure. It has very few papillae, and no glands.

Retro-tarsal or Palpebral Folds,—superior and inferior,—are where the
conjunctiva is reflected over the globe. They contain prominent
papillae, and conglomerate glands, called the accessory lachrymal
glands.

Plica Semilunaris, orSemi-lunarFolds, —a crescentic fold of conjunctiva
at the inner canthus, considered to be the rudiment of the Membrana
Nictitans or 3d eyelid (of birds).

What is the Caruncula Lachrymalis ? It is a small, red, conical
body, situated in the lacus lachrymalis, at the inner canthus of the eye;
consisting of hair folliclesand sebaceous glands, and covered by conjunc-
tiva. It is connected by tendinous fibres to the capsule of Tenon and to
the rectus internus muscle.

Name the parts constituting the Lachrymal Apparatus. They
are the lachrymal gland and its ducts, the accessory conjunctival glands,
the canaliculi, lachrymal sac, and nasal duct.

Describe the Lachrymal Gland. It is an oval gland situated in a

fossa of the orbital portion of the frontal bone, at the outer angle of the
orbit, its inferior surface resting on the eyeball, its lower margin or lobe
being covered by conjunctiva. The —

Tarso-orbitalFascia
,
—connects the lachrymal gland to the bony roof

of the orbit.
Ducts,—6 to 12 in number; open on the upper and outer portion of the

palpebral conjunctiva.
Secretion—(tears),—lubricates the anterior surface of the eyeball. Ex-

cess evaporates, or collects in lacus and passes through puncta into
canaliculi, and so to lachrymal sac, and thence, by the nasal duct,
into the inferior meatus of the nose.

What are the Canaliculi P They are two minute canals, inch in
diameter and inch long, which extend from the punctum in each lid to
the lachrymal sac. They are lined with mucous membrane, and envel-
oped by fibres of the tensor tarsi muscle.

Describe the Lachrymal Sac. It is the superior dilated extremity of
the nasal duct, and is situated in the groove formed by the lachrymal bone
and the nasal process of the superior maxillary. Its form is oval, flattened
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antero-posteriorly; its dimensions about f inch long and £ inch wide.
Its fundus is crossed by the tarsal ligament, and by the tensor tarsi muscle.
Its junction with the nasal duct may be interrupted by folds of the lining
mucous membrane.

What is the Nasal Duct ? A membranous canal extending from the
lachrymal sac to the inferior meatus of the nose. It is about if inch long,
Y inch in diameter, is contained in the osseous lachrymal canal, curving
downward, backward and outward, and its calibre is narrowest about its
middle. Its mucous lining is thick, and continuous with the Schneiderian
membrane of the nasal cavity. Surrounding it is a vascular network of
connective tissue, and outside this, a tendinous sheath. At its lower end
a fold of mucous membrane forms an imperfect valve.

THE EAR.

What Bone contains the Auditory Apparatus ? The petrous and
mastoid portions of the Temporal bone. [Described in Compend of

Anatomy, page 16.]
Name the Divisions of the Auditory Apparatus. The organ of

hearing consists of the following parts, viz.—
Auricle, or Pinna.
External Auditory Canal.

i. External Ear.

Membrana Tympani.
Cavity of the Tympanum.
Mastoid Cells.
Eustachian Tube.

2. MiddleEar of Tympanum

Vestibule.
Semicircular Canals.
Cochlea.
Auditory Nerve.

3- Internal Ear or Labyrinth.

THE EXTERNAL EAR.

Describe the Auricle. The Auricle or Pinna is the external irregu-
larly shaped appendage, fastened to the malar and temporal bones by
elastic fibres. It consists of a broad plate of yellow cartilage, deficient in
places where its parts are joined together by ligamentous tissue, and is
covered by perichondrium and integument, the latter containing sebaceous
and sweat glands, and provided with short, downy hairs. The Auricle
presents several elevations and depression, named as follows:—

Concha, —the central cavity leading into the canal.
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Tragus,—a conical eminence in front of the concha, usually covered
with hairs along its inferior border.

Antitragus,—a similar projection facing the tragus, from which it is
separated by a deep fissure, the Incisuru Intertragica.

Helix,—the outer curved edge of the pinna, beneath which is a deep
groove, the Fossa Navicularis.

Anti-helix,—a curved ridge along the posterior boundary of the concha,
bifurcating above to enclose a triangular depression, named the Fossa
Triangularis.

Lobe orLobule,—the soft, pendulous portion, composed of integumentary,
adipose and connective tissues.

Name the Muscles of the Auricle. The—
Extrinsic Muscles are the—

Attolens Aurern, Attrahens Aurem, Retrahens Aurem.
[These muscles are described in Compend of Anatomy, page 68.]

Intrinsic Muscles are but slightly developed. They are the—
Tragicus,—lies vertically on the outer surface of the tragus.
Anti-tragicus,—on the posterior wall of the auditory canal.
Helicis Major,—vertically on the anterior border of the helix.
Helicis Minor,—on lateral surface of the root of the helix.
Transversus Auriculce,—on the posterior surface of the auricle, radiating

outward from the convexity of the concha.
Obliquus Auriculce,—also on the posterior surface, radiating upward

from the convexity of the concha.
Dilator of Concha,—on the tragus.
Name the Arteries and Nerves of the Auricle. The—

Arteries,—are the—
Posterior Auricular

,
—branch of the external carotid.

Anterior Auricular, branch of the temporal.
Auricular,—branch of the occipital.

Nerves,—are the—
Auriculus Magnus,—from the cervical plexus.
Posterior Auricular,—from the facial nerve.
Auricular,—branch of the pneumogastric.
Auriculo-temporal,—branch of the inferior maxillary.
Describe the External Auditory Canal. It is an osseo-cartilaginous

tube, about inch long, extending from the concha to the membrana
tympani, and curved irregularly in its course. The cartilaginous, or exter-
nal portion, is about ]/z inch long, and deficient posteriorly and above,
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where it is filled by strong fibrous tissue. The canal is lined with integu-
ment, having numerous hair follicles, sebaceous and ceruminous glands.

Sulcus Tympanicus,—a groove at the bottom of the canal for the inser-
tion of the membrana tympani.

Segment of Rivinus,—at the upper part of the sulcus tympanicus, each
end having an osseous spine, the Spina Tytnpanica Major andMinor.

What are the Relations of the External Auditory Canal ? In
front, the articulation of the lower jaw ; below and in front, the parotid
gland; behind, the mastoid cells and the transverse sinus; above, the
mastoid cells and the dura mater of the brain.

Name its Vessels and Nerves. Its—
Arteries,—are branches of the Posterior and Deep Auricular.
Nerves,—are chiefly derived from the Temporo-auricular Branch of the

inferior maxillary division of the 5th nerve.

THE MEMBRANA TYMPANI.

What is the Membrana Tympani ? The Membrana Tympani, or
Drumhead, is an oval, inelastic, semi-transparent membrane, about
inch in thickness, situated obliquely at the bottom of the external auditory
canal, which it separates from the cavity of the tympanum. Seen through
the canal, it is of a delicate blue-gray color, arched inward, and present-
ing a—

Tubercle,—white in color at the upper border, made by the short pro-
cess of the malleus.

Stripe,—also white, running downward from the tubercle, and formed
by the handle of the malleus.

Light-spot,—a triangular reflection, its apex at the tip of the malleus-
handle, its base extending to the periphery of the membrane. It is
due to the concavity of the drumhead.

Umbo,—or shadow, is the darker central portion.
ShrapnelTs Membrane,—is the upper and posterior part of the drum-

head, where it is somewhat flaccid.
Rivinian Foramen, —a minute opening supposed to exist in the portion

called Shrapnell’s membrane.
In what direction is the Membrana Tympani situated ? Obliquely

inward and forward, almost forming a continuation of the posterior wall
of the external auditory canal.

Describe the Structure of the Membrana Tympani. It is com-
posed of 3 layers, as follows :—
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External, or Dermoid Layer,—continuous with the integument lining
the external auditory canal.

Middle Layer, or Lamina Propria,—formed of outer radiating fibres,
and inner circular ones. Between these two sets of fibres are situated
the short process and handle of the malleus.

Internal or Mucous Layer,—is continuous with the mucous lining of
the tympanum.

Tendinous Ring,—surrounds the margin of the membrane, being
received into the sulcus tympanicus. (See page 86.)

What Structures are presented by its Internal Surface ? A
fibrous fold descends from the upper portion of the marginal ring, for a

short distance along the malleus handle, forming the—
Anterior and Posterior Pouches

,
—one on each side of the malleus-

handle, opening downward.
Tendinous Bands,—4 or 5,—converge from the posterior margin to the

middle of the malleus-handle.
What Arteries Supply the Membrana Tympani? The—

Deep Auricular,—branch of the internal maxillary (Von Trolsch, Roosa
etc.), supplies the external layer, and forms with the Tympanic Branches
a capillary plexus in the middle layer.

Tympanic,—branches of the internal maxillary and internal carotid
arteries, supply the internal layer, and anastomose on the membrana
tympani with the—

Vidian and Stylo-mastoid,—branches respectively of the internal maxil-
lary and the posterior auricular arteries.
What Nerves supply the Membrana Tympani ? The external

layer contains filaments from the Superficial Temporal branch of the 5th;
the inner layer is supplied by the Tympanic Plexus.

THE TYMPANUM.

Describe the Tympanum. The Tympanum, Drum, or Middle Ear,
is an irregularly-shaped cavity lying between the membrana tympani and
the internal ear, and communicating with the pharyngeal cavity by the
Eustachian tube. It contains the ossicles of the tympanum, part of the
chorda tympani nerve, and air. Its average diameters are about \ inch
antero-posteriorly, 5 to | inch vertically, and tV to inch transversely.

Name the Points on each wall of the Tympanum. Its—
Roof,—is very thin, and corresponds to a depression on the anterior sur-

face of the petrous portion of the temporal bone.
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Floor, —a thin plate, separating it from the jugular fossa and vein. Has—
Openingfor Jacobson's Nerve,—in the floor.

Outer Wall,—formed by the membrana tympani and presents—
Iter Chorda Posterius,—opens close to posterior edge of drumhead, for

the entrance of the chorda tympani nerve.
Iter Chorda Anterius, or Canal ofHugier,—opening just in front of the

drumhead, for the exit of the chorda tympani.
Glaserian Fissure,—opens above and in front of the drumhead, receiv-

ing the long process of the malleus, the anterior ligament of the mal-
leus, and the tympanic artery.

Inner Wall,—is the outer wall of the labyrinth;—presents—
Fenestra Ovalis,—an oval opening, leading into the vestibule, and

closed by a membrane, to which is attached the base of the stapes.
Fenestra Rotunda, —a smaller opening, below the fenestra ovalis,

leading into the scala tympani of the cochlea, and closed by the
Membrana Tympani Secundaria.

Promonotory,—an elevation corresponding to the first turn of the cochlea,
situated between the fenestrae and in front of them.

Ridge of the Aqueductus Fallopii,—above and behind the fenestra
ovalis.

Pyramid,—a conical eminence containing a canal which communicates
with the aqueductus Fallopii and encloses the stapedius muscle.

Anterior Wall,—presents the—
Opening of Canalfor the Tensor Tympani Muscle,—above, situated on

a small projection, the Anterior Pyramid.
Openingofthe Eustachian Tube,—next below. These two canals being

separated by a bony lamina, the Septum Tuba.
Processus Cochleariformis,—the small projecting end of the septum

tubse.
Posterior Wall, separates it from the mastoid cells, presenting—

Openings of the Mastoid Cells.
Describe the Ossicles of the Tympanum. They are three small

bones, which form a chain across the tympanic cavity, connecting the
membrana tympani with the fenestra ovalis, and named the—

Malleus, or Hammer, «—consists of a head, neck, short process, long
process, or Processus Gracilis, and handle, or Manubrium. The
short process and handle are fastened to the middle layer of the
drumhead. "The long process is received into the Glaserian fissure,
and the head articulates with the head of the Incus.
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Incus, or Anvil, b —has a head, a long and a short pro-
cess. The head articulates with the head of the
malleus, the short process with the posterior of
the tympanum, the long process with the head of
the stapes, by the Os Orbiculare, c its convex ex-
tremity.

Stapes or Stirrup,d—presents a head, neck, base and
crura. Its head articulates with the incus, its base
rests on the membrane closing the fenestra ovalis,its
neck receives the tendon of the stapedius muscle.

Name the Ligaments of the Ossicles. They are
the—
Ligamentum MalleiAnterius,—from the spina tympanica

major to the neck and long process of the malleus.
Lig. MalleiExternum, —from the border of the Rivinium segment to the

neck of the malleus. Its posterior fibres are the—
Lig. Mallei Posticum,—(Laxator tympani minor muscle of Sommering)—

is simply the posterior group of fibres of the preceding ligament.
Lig. Mallei Superius,—(Suspensory lig. of the malleus) —from the roof of

the tympanum to the head of the malleus.
Lig. Incudis Superius,—from the roof of the tympanum to the head of the

incus (Arnold).
Lig. Incudis Posticum,—from the posterior wall of the tympanum to the

short process of the incus.
Lig. Obturatorium Stapedium,—a thin membrane which closes the open-

ing between the crura of the stapes.
Annular Ligament,—connecting the base of the stapes to the margin of

the fenestra ovalis.
Capsular Ligaments,—around the articulations between the ossicles

themselves, which articulations are lined by synovial membranes, with
articular cartilages between the contiguous surfaces.

Fig.33.

Name the Muscles of the Tympanum. Three are usually described,
—the Tensor Tympani, Laxator Tympani, and the Stapedius. A fourth,
the Laxator Tympani Minor, is now generally omitted, being considered
the posterior ligament of the malleus by most writers. Many otologists
omit the Laxator Tympani from the list also. [These muscles are
described in Compend of Anatomy, page 71.]

What Arteries supply the Tympanum ? The—
Tympanic,—branch of the internal maxillary, entering the Glaserian
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fissure, anastomosing on the membrana tympani, in a vascular circle,
with the Stylo-mastoid and Vidian arteries, and the Tympanic br. of the
Internal Carotid.

Stylo-mastoid,—br. of the posterior auricular, entering at the stylo-mastoid
foramen.

Petrosal,—br. of middle meningeal artery, entering by the hiatus Fallopii.
Tympanic,—br. from the internal carotid artery.
Vidian,—br. of the internal maxillary artery.
Branches,—from the ascending pharyngeal artery.

Name the Nerves of the Tympanum. The—
Tympanic Br. of the Glosso-pharyngeal(Jacobson’s Nerve),—enters the

tympanum through its floor, and supplies the two fenestrae and the
mucous lining of the cavity, helping to form the tympanic plexus (see
below).

Tympanic Branch of the Facial Nerve,—to the stapedius and laxator
tympani muscles.

Branchpom the Otic Ganglion,—to the tensor tympani muscle. [This
ganglion is described in Compend of Anatomy, page 137.]

Chorda Tympani Br. of the Facial, —enters the tympanum by the iter
chordae posterius, crosses the cavity between the handle of the malleus
and the long process of the incus, and makes its exit by the iter
chordae anterius, after passing close along the upper part of the mem-

brana tympani.
How is the Tympanic Plexus Formed ? By the—

Tympanic Br. ofthe Glosso-Pharyngeal,—or Jacobson’s nerve.
Branch,—of the superficial petrosal, entering from above.
Branches, —from the carotid plexus of the Sympathetic, through the wall

of the carotid canal.
The plexus lies in grooves on the inner wall around the promontory, and

supplies the mucous membrane of the tympanum.

THE EUSTACHIAN TUBE.

What is the Eustachian Tube ? It is an ossCo-cartilaginous canal,
about i y2 inches long, inch in diameter at tympanic end, inch at
pharyngeal, which leads downward and forward from the tympanic cavity
into the pharynx. Of its length two-thirds is cartilaginous, one-third
osseous. Above its bony portion is the canal for the tensor tympani
muscle, from which it is divided by an osseous lamina, the Septum Tubce.
Its—
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Cartilaginous Portion,—consists of two plates of cartilage, their non-
approximated edges being connected by a membrane.

Pharyngeal Orifice,—is trumpet-shaped, and situated in the posterior
nasal space, just above the nasal floor.

Mucotis Membrane,—covered with the ciliated epithelium, and continu-
ous with that of pharynx and tympanum.

Name the Muscles of the Eustachian Tube. They are the—
Spheno-salpingo-staphylinus,—the abductor or dilator of the tube—arises

from the sphenoid bone and the cartilage of the tube, and is inserted
into the convex border of the outer cartilage for its whole length.
Nerve,—internal pterygoid.

Levator Veli Palati,—from the temporal bone and the cartilage of the
tube,—into the osseous tube, the cartilage, and the mucous membrane.
Action, to enlarge the transverse diameter. Nerve, pneumogastric.

Salpingo-pharyngeus,—a thin layer disposed along the median cartila-
ginous plate and the mucous membrane. Action, to fix the median
cartilage. Called a fascia by some anatomists.
What Arteries supply the Eustachian Tube ? The—

Ascending Pharyngeal,—branch of the external carotid.
Middle Meningeal,—branch of the internal maxillary.
Branch,—from the internal carotid artery.

Name its Nerves. Besides those which supply the muscles of the
tube (see above), it has branches from the—

Superior Pharyngeal. Glosso-pharyngea l.

THE INTERNAL EAR.
Name the Parts comprised in the Internal Ear.

Vestibule.
Semicircular Canals.
Cochlea.

Osseous Labyrinth

Utricle.
Membranous Semicircular Canals.
Saccule.
Membranous Cochlea.

Membranous Labyrinth.

Auditory Nerve,—Portio Mollis of the 7th.
Organ of Corti,—the terminal auditory apparatus.
Internal Auditory Canal, —by which the auditory nerve enters.

Describe the general arrangement of the Internal Ear. It lies
internal to the tympanum, within the petrous portionof the temporal bone,
and consists of a series of osseous chambers, the Osseous Labyrinth, con-
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taining a fluid, the Perilymph, or Liquor Cotunnii, in which lies a mem-
branous reproduction of the chambers, the Membranous Labyrinth, which
also contains a fluid, the Endolymph, or Liquor Scarpce. Upon the mem-
branous labyrinth are distributed the terminal filaments of the auditory
nerve, which being suspended between two fluids, are not only protected
from injury, but enabled to perceive the most delicate vibrations which
may be communicated to the fluids.

Describe the Vestibule. It is the common cavity of communication
between the osseous parts of the internal ear, measures in vertical diameter,
about £ inch, laterally about inch. It communicates in front with the
scala vestibuli of the cochlea; and behind by five openings, with the
semicircular canals.

Fenestra Ovalis,—on its outer
wall, closed by the base of the
stapes and its annular ligament.

Fovea Hemispherica, i—a small
circular depression on the inner
wall, for the saccule.

Maculee Cnbosce, —are groups of
very minute orifices on the in-
ner wall, admitting the nerve
filaments.

Crista, or Pyramidal Eminence,
—a vertical ridge on the inner

wall, bounding the fovea posteriorly.
Aqueductus Vestibuli,d —opens behind the crista,ending on the posterior

surface of the petrous portion of the temporal bone. It contains a
small blind canal opening by two arms, one into the utricle, the other
into the saccule ; also a small vein.

Fovea Semi-elliptica,« —a small oval depression on the roof, above and
behind the fovea hemispherica. It lodges the utricle, and presents a
Macula Cribosa for the entrance of branches of the vestibular nerve.

Fig. 34.

What are the Semicircular Canals ? They are three C-shaped
bony tubes, each about inch in diameter, situated above and behind
the vestibule, into which they open by 5 apertures. Each canal lies at a
right angle with the other two. The—

Superiore and Posteriorf Canals, —are each nearly 1 inch long,
vertically placed, joined together posteriorly where they open into the
vestibule by a common orifice, c
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External Canal, g—is A inch long, horizontally placed, and directed
outward and backward.

Ampulla,—is a flask-shaped dilatation of each canal at one extremity,
having a diameter of about inch.

Describe the Cochlea. The Cochlea is a bony tube, about I inch
long, tapering from to inch in diameter, coiled around a central
conical axis for 2turns, and resembling a snail-shell in appearance. It
measures about % inch in length and the same in breadth at the base. It
is situated in front of the vestibule, its apex pointing forward and out-
ward, and is separated from the carotid
canal in front by a thin wall. Its—

Modiolus, a —is the central axis, con-
ical in shape, channeled by small
canals for the passage of arteries
and nerves, and by a central one,
the Canalis Centralis Modioli. Its
apex is within the last coil of the
cochlea, and is expanded into a
funnel-shaped lamella, the Infundibulum.

Lamina Spiralis,b—is a thin, osseous plate, projecting from the modi-
olus half way across the spiral canal, and winding around the modi-
olus terminates near the apex in a hook-like or Hamular Process. Its
deficiency in the last half turn of the cochlea forms the Helicotrema,
a space in which the scalse vestibuli and tympani unite. It consists
of two laminae, 1 > 2 between which pass the filaments of the cochlear
nerve. 10 From its free edge the structures composing the mem-
branous cochlea pass to their attachment on the opposite wall of the
cavity.

Spiral Canal,—is the space between the modiolus and the outer wall of
the cochlea. It makes 2]/ 2 turns,—from left to right in the right ear,
from right to left in the left ear; and terminates in the Cupola, a cul-
de-sac at the apex of the cochlea. It is divided, by the osseous
lamina spiralis and the membranous cochlea, into 2 Scalse, —the Scala
Vestibuli6 and the Scala Tympani. 7 [Fig. 37.]

[A third scala is described by many authorities, the Scala Media,8

including the space occupied by the membranous cochlea. See page 95.]

Fig. 35.

Describe the Scala Vestibuli. It is the portion of the spiral canal
lying above the lamina spiralis and the membranous cochlea ; communi-
cates with the vestibule below, and with the scala tympani above, at the
Ilelicotrema. It is filled with perilymph.
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What is the Scala Tympani ? It is the portion of the spiral canal
lying below the lamina spiralis and the membranous cochlea, communi-
cates with the aqueductus cochlea (see below), and with the scala vesti-
buli at the Helicotrema. It terminates inferiorly at the fenestra rotunda,
and is filled with perilymph.

What is meant by the Helicotrema ? It is a space at the apex of
the cochlea, formed by the deficiency of the lamina spiralis in the last half
turn of the same. In this space the two scalse are believed to open,
thereby communicating with each other.

What is the Aqueductus Cochleae ? A small canalwhich begins by
a small orifice in the lower wall of the scala tympani, and runs in the
inner wall of the jugular fossa, ending at the edge between the inferior
and inner surfaces of the petrous portion of the temporal bone. It trans-
mits a vein from the cochlea to the jugular vein.

What Parts are comprised in the Membranous Labyrinth? It
consists of two membranous sacs, the Utricule 1 and Saccule,

2 which lie in
the vestibule, together with the Mem-
branous Semicircular Canals,

6 and the
Membranous Cochlea. 3'5 The utricle
and saccule communicate with each
other indirectly by a small canal con-
tained in the aqueductus vestibuli. The
saccule communicates with the mem-
branous cochlea by the Canalis Re-
uniens,* and the membranous semicir-

cular canals open into the utricle; so that the membranous labyrinth pre-
sents an uninterrupted channel for the endolymph which it contains.

Fig. 36.

What is the Utricle ? It is a flattened, elliptical membranous sac,
fastened to the inner wall of the vestibule in the fovea semi-elliptica. It
is filled with endolymph, nearly surrounded by perilymph, and commu-
nicates with the saccule through the small tube in the aqueductus vestibuli.
The membranous semicircular canals open into it by 5 orifices. The wall
of the utricle has attached to it the—

Otoliths, or Ear-stones,—a powder, consisting of crystals of carbonate
of calcium, to inch in diameter, held together by a mucoid
substance.

Macula Acoustica,—See next page, under Saccule.

Describe the Membranous Semicircular Canals. They are 3
canals, having the same shape as the osseous ones in which they are con-
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tained, being fastened thereto by their convex curves, and elsewhere
surrounded by perilymph, except at the ampullae, where they fill the
osseous canals. They open into the utricle by 5 orifices.

What is the Saccule ? It is a flask-shaped, membranous sac, about
inch in diameter, attached at one point to the utricle, and also to the

fovea hemispherica of the vestibule, being elsewhere surrounded by peri-
lymph, and containing endolymph. It communicates with the utricle
through the small canal in the aqueductus vestibuli, and also with the
membranous cochlea by its neck, the—

Canalis Retmiens,-—about yb inch long and inch in diameter, is
V-shaped, its arms opening respectively into the saccule and the
vestibular end of the membranous cochlea.

Macula Acoustica,—is a dense, circular point, inch in diameter, on
the wall of both the utricle and the saccule, formed by a thickening
of the connective tissue where the fibres of the vestibular nerve enter it.

Describe the Membranous Cochlea. This portion of the membra-
nous labyrinth, also called the Ductus Cochlearis, commences in the lower
end of the cochlea and ends at its summit in a closed extremity. It is
attached on one side to the lamina spiralis, on the other side to the outer

Fig. 37.

wall of the osseous cochlea. It is formed by the MembranaBasilaris 3

below, the Membrane of on one side, and the periosteum of the
cochlear wall on the outer side, its cross-section being of a triangular
form. It is filled with endolymph, and contains the Organ of Corti 9

covered by the Membrana Tectoria. lx The—
Limbus Lamince Spiralis,—is the soft structure on the edge of the

lamina spiralis, and lies in the membranous cochlea. It has two lips,
—an upper, or Labium Vestibulare, a lower, or Labium Tympani-
cum, with a furrow between them, called the Sulcus Spiralis Internus.
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Membrane ofReissner,* —extends from the edge of the lamina spiralis
to the outer cochlear wall, forming the vestibular wall of the membra-
nous cochlea. Its outer insertion is the Angulus Vestibularis.

Membrana Basilaris, 3—is the tympanic wall of the membranous
cochlea, extending from the labium tympanicum of the lamina spiralis
to the outer cochlear wall, where its insertion is called the Liga-
mentum Spirale, 5 or Muscle of Todd andBowman. On it rests the
Organ ofCortip—covered by the—

Membrana Tectoria, 11—extends parallel to the membrana basilaris
from the labium vestibulare to the outer cochlear wall, where, accord-
ing to some authorities, it is inserted, according to others it is free and
rests directly on the organ of Corti, perhaps to act as a damper to its
vibrations.

Describe the Organ of Corti. It is a peculiar arrangement of carti-
laginous rods and epithelial hair cells, which is supposed to constitute the
organ of hearing. It lies on the membrana basilaris and is covered by the
membrana tectoria. The—

Rods of Corti, —are arranged in two rows, resting, by their pedestals, on
the membrana basilaris, and uniting with each other by their heads,
so as to form an arched tunnel all along the membrane. Number of
rods in inner row about 6000, in outer row 4500. Average diameter
of the rods, from 2gggg to ggggg inch.

Fig. 38.

Headplates, —are attached to the heads of the inner rods, for the recep-
tion of the rods of the opposite row.

Lamina Reticularis —a perforated delicate membrane, which extends
from the articulations of the rods outward to
the external wall of the cochlea.

Auditory Cells,'1 —are epithelial structures cov-
ering the inner surfaces of the walls and the
floor of the membranous cochlea. Those
which cover the inner rods by a single row
number about 3300, are nucleated, covered
with tufts of cilia, and called the Inner Hair-

Fig. 39.
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cells. On the outer rods are 3 or 4 rows of similar cells, numbering
about 18,000, and named the Outer Hair-cells.

Rings and Phalanges,1—are very minute structures which connect the
cilise of the hair cells together, and form the lamina reticularis.
(See p. 96.*)

Describe the Origin, Course and Distribution of the Auditory
Nerve. The 8th Cranial Nerve, or Portia Mollis of the 7th pair, arises
by two roots from the medulla oblongata, one from the floor of the 4th
ventricle, the other from a nucleus in the processus e cerebello ad medul-
lam. It winds around the restiform body, from which it receives fibres,
and emerges at the lower border of the pons, in company with the facial
nerve. The two nerves pass into the internal auditory canal, at the bot-
tom of which the auditory nerve divides into two branches, the vestibular
and cochlear nerves. The—

Vestibular Nerve,—has a ganglionic swelling on it in the internal audi-
tory canal, and then divides into 3 branches, which pass through the
maculae cribosse, and are distributed to the utricle, saccule, and the
ampullae of the semicircular canals.

Cochlear Nerve,—gives off a small branch to the wall between the
utricle and saccule, and then divides into numerous filaments which
pass through the small canals into the modiolus, to form a plexus
between the two plates of the lamina spiralis, from which filaments
pass through the lower edge of the lamina to terminate in the spindle-
shaped cells of the organ of Corti.

Intumescentia Ganglioniformis Scarpa,—is the ganglionic swelling on
the vestibular nerve in the internal auditory canal.

Ganglion Spirale,—is a ganglion found on each filament of the cochlear
nerve, just as it enters between the plates of the lamina spiralis.

What Arteries Supply the Labyrinth ? The —

Internal Auditory Artery,—br. of the basilar (from the vertebral), which
accompanies the auditory nerve into the internal auditory canal, where
it divides into vestibular and cochlear branches.

Stylo-mastoid Artery,—br. of the posterior auricular (from the external
carotid), sends some small branches to the internal ear.
Describe the Internal Auditory Canal. It begins by a large orifice

on the posterior surface of the petrous portion of the temporal bone, and
runs outward for inch, to end in a blind fossa, the floor of which is
marked by 4 depressions, which are perforated by fine foramina, for the
passage of the filaments of the auditory nerve to the labyrinth. One of
these depressions is the—
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Tractus Spiralis Forminosus,—a spiral-shaped depression containing a
number of the above foramina, situated opposite the base of the cochlea.

Macules Cribosce (See page 92),—are the other 3 depressions.

HERNIA.
What is a Hernia ? A protrusion of any viscus from its natural cavity.

The term, when unqualified as to the viscus, is understood to mean a pro-
trusion of the intestines or mesentery, or both, from the abdominal cavity.

Name the Herniae of most importance anatomically.
Oblique Inguinal Hernia

, —in which the protrusion follows the spermatic
cord through the inguinal canal; passing to the outer side of the epigas-
tric artery, and through both the internal and external abdominal rings.

Direct Inguinal Hernia ,
—occurs at Hesselbach’s triangle, escaping to the

inner side of the epigastric artery, and through the external abdominal
ring.

FemoralHernia
, —in which the protrusion descends through the femoral

or crural canal.
INGUINAL HERNIA.

Where is the Inguinal Canal ? It is a passage in the abdominal
wall, parallel to Poupart’s ligament/ and just above it. It commences at

the internal abdominal ring and ends
at the external abdominal ring, being
about inch in length. It serves for
the passage of the spermatic cord in the
male, and the round ligament of the
uterus in the female; and is directed
downward and inward. The—

Internal Abdominal Ring, —is an
oval opening in the transversalis
fascia, formed by the prolongation
of this fascia around the cord, as
the infundibuliform fascia. It lies
Yz inch above Poupart’s ligament
and midway between the anterior
superior spine of the ilium and the
spine of the pubes. It is bounded
above and externally by the arched
fibres of the transversalis muscle ;

below and internally by the epi-
gastric vessels.

Fig, 40.



INGUINAL HERNIA. 99

External Abdominal Ringy —is a triangular opening in the aponeu-
rosis of the external oblique muscle,« situated just above and external
to the crest of the pubes. It is about 1 inch long, and inch wide,
and is bounded laterally by its own margins, called ihzlnternalf and
Externals Pillars of the ring. From these margins is given off the
Intercolumnar Fascia, around the cord and testis.

What are the Boundaries of the Inguinal Canal ?

Anteriorly,—the Skin, Superficial fascia, External oblique muscle, and
the Internal oblique for its outer one-third.

Posteriorly,—the Conjoined tendon, Transversalis fascia, Triangular liga-
ment, Sub-peritoneal tissue, and Peritoneum.

Above,—the arched fibres of the Internal oblique and Transversalis muscle.
Below, —Poupart’s ligament, and the Transversalis fascia.

What is Poupart’s Ligament 1b The Crural Arch or Poupart’s
Ligament is that portion of the aponeurosis of the external oblique muscle
which extends from the anterior superior spine of the ilium c to the spine of
the pubes,d Its lower portion forms the external pillar of the external
abdominal r\x\g,s and its reflection along the pectineal line is called
Gimbernat's Ligament. Other fibres, reflected behind the internal pillar
of the ring, upward to the linea alba, are termed the Triangular Liga-
ment.

What is the Relation of the Epigastric Artery to the Internal
Abdominal Ring ? The Epigastric artery lies between the transversalis
fascia and the peritoneum, passing obliquely upward and inward along
the lower and inner margins of the internal ring.

What is the Cremasteric Fascia ? It consists of a series of muscu-
lar loops, united by areolar tissue, and forming a thin covering over the
spermatic cord. The muscular fibres (Cremaster muscle) are supposed to
have been originally part of the Internal oblique muscle, but carried down
by the testicle in its descent to the scrotum. It does not exist in the female.

Name the Coverings of Inguinal Hernia. In the oblique form of
Inguinal Hernia the coverings are—-

1. Skin.
2. Superficial Fascia,—2 layers.
3. Intercolumnar Fascia,—from the external abdominal ring.
4. CremastericFascia,—from the inguinal canal.
5. Infundibuliform Process of the transversalis fascia,—from the internal

abdominal ring.
6. Peritoneum, —the proper hernial sac.



100 VISCERAL ANATOMY.

In the direct form of Inguinal Hernia, the coverings are precisely the same,
except that the Conjoined Tendon is substituted for theCremasteric fascia,
and the Transversalis Fascia for its Infundibuliform process.

A 7th covering is sometimes enumerated, viz.: The sub-serous areolar tis-
sue, which would come before the peritoneum in the above list. It is
not sufficiently dense to make an appreciable covering

FEMORAL HERNIA.

Where and What is the Femoral Canal ? The Femoral or Crural
Canal lies beneath Poupart’s ligament, close to the inner side of the femoral
vein; and extends from the Femoral Ring to the Saphenous Opening in
the fascia lata of the thigh. It is a narrow interval between the femoral
vein and the inner wall of the Crural Sheath or sheath of the vessels. The
canal is to inch in length; is closed above by the Septum Crurale,
below by the Cribriform Fascia; and contains only some loose areolar
tissue and a few lymphatic vessels. The—

Femoral or CruralRing,—is an oval-shaped opening, about ]/2 inch
diameter (larger in the female), situated below the internal abdominal
ring and Poupart’s ligament, and between the inner side of the femoral
vein and the margin of Gimbernat’s ligament. It is closed by the
Septum Crurale and a small lymphatic gland.

Saphenous Opening,—(k, Fig. 40) is an oval shaped structure, 1 ]/2 inch
long, y 2 inch wide, situated below the inner third of Poupart’s liga-
ment, and formed by a reflection inward of the fascia lata around the
end of the internal saphenous vein. The outer margin curves over to
the spine of the pubes, and is named the Falciform Process (/, Fig. 40),
or Ligament of Burns, its pubic end being often called the Ligament
ofHey. The inner margin curves upward behind the saphenous vein
and under the outer margin, and is blended with the pubic portion of
the fascia lata over the pectineus muscle. The opening is covered by
the Cribriform Fascia.

What are the Boundaries of the Femoral Canal ?

Anteriorly,—Poupart’s ligament, Transversalis fascia, and the Falciform
process of the fascia lata.

Posteriorly,—Iliac fascia, and Pubic portion of the fascia lata.
Externally,—the Septum covering the femoral vein.
Internally,—Transversalis fascia, Iliac fascia, Gimbernat’s ligament, and

the deep Crural arch.
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Name the Structures in relation with the Femoral Ring.
Spermatic Cord,—in the male, lies directly above its anterior margin,

replaced by the round ligament in the female.
Femoral Vein, —lies next on its outer side.
Epigastric Artery,—crosses its upper and outer angle.
Obturator Artery, —when arising from a common trunk with the epigastric,

as it does once in subjects, may lie close along its internal and
superior margins.
What is the Septum Crurale? A layer of condensed cellular tissue,

supporting a lymphatic gland, and perforated for the passage of lymphatic
vessels. It lies across the femoral ring, and forms one of the coverings to
any hernia escaping thereby. It is sometimes named the Fascia ofCloquet,
or Fascia of Cooper.

Describe the Crural Sheath. It is the sheath which invests the
femoral vessels below Poupart’s ligament, and is formed by a prolongation
of the transversalis fascia anteriorly, and the iliac fascia posteriorly. It is
divided by two septa into 3 compartments, the exterior of which contains
the Femoral Artery, the middle one the Femoral Vein, while the one most
internal is the Femoral Canal. The sheath is perforated anteriorly by the
genito-crural nerve, internally by the internal saphenous vein, and forms
one of the coverings of a femoral hernia.

What is the Deep Crural Arch? It is the lower thickened border
of the transversalis fascia, which arches acrossthe front of the crural sheath,
and is intimately connected therewith. It seems to be attached externally
to the centre of Poupart’s ligament; internally it is inserted into the
pectineal line behind the conjoined tendon.

Name the Coverings of Femoral Hernia. From without inward
its coverings are the —

1. Skin.
2. SuperficialFascia,—2 layers.
3. Cribriform Fascia, —from the saphenous opening.
4. Crural Sheath, —from the transversalis fascia.
5. Septum Crurale,—from the femoral ring.
6. Peritoneum,—the proper hernial sac.

THE PERINEUM.
What is the Perineum ? It is a triangular space comprising the

structures which close the pelvic outlet anterior to a line drawn between
the tuberosities of the ischia. Posteriorly to this line is the Ischio-rectal
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Fossa. The Perineum is bounded laterally by the rami of the pubes and
ischia, anteriorly by the symphysis pubis, and posteriorly by the line above
mentioned, which averages about inches in length.

[For the Muscles of the Perineum see Compend of Anatomy, p. 83.]

THE MALE PERINEUM.

What Fasciae are met with in the Perineum ? The—
Superficial Layer of the Superficial Fascia,—is thick, loaded with fat,

and continuous with the subcutaneous fascia of the thighs.
Deep Layer of the SuperficialFascia,—is thin but strong, continuous in

front with the dartos of the scrotum, attached on each side to the
rami of the pubes and ischium; posteriorly it joins the deep perineal
fascia under the transversus perinei muscle. It sends inward a vertical
septum which is incomplete in front. [This fascia is called by Professor
W. H. Pancoast the “anterior leaflet of the triangular ligament.”]

Anterior Layer of the Deep Perineal Fascia,—is triangular in shape, and
extends from the pubic arch and the sub-pubic ligament, laterally to

the rami of the pubes and ischia, and posteriorly to the central tendinous
portion of the perineum, where it becomes blended with the deep layer
of the superficial fascia. It embraces the anterior part of the membra-
nous portion of the urethra. [Called by Professor Pancoast, the “ mid-
dle leaflet of the triangular ligament.”]

Posterior Layerof the Deep Perineal Fascia, —has the same attachments
as the anterior layer above described, but in its course it embraces the
posterior part of the membranous portion of the urethra, and is in connec-
tion with the apex of the prostate gland. [Called by Prof. Pancoast, the
“ posterior leaflet of the triangular ligament.”]

ObturatorFascia,—is the part of the pelvic fascia which covers the obtu-
rator internus muscle, and is continued on to the levator ani muscle as
the Lschio-rectal or Analfascia.

Recto-vesical Fascia,—is the portion of the pelvic fascia which invests the
internal surface of the levator ani muscle, and the prostate gland,
bladder, rectum, and vesiculae seminales.
What is the Triangular Ligament of the Urethra ? According

to some authorities it is the anterior layer of the deep perineal fascia;
according to others it includes the posterior layer also. Professor W. H.
Pancoast includes in the term “ Triangular Ligament ” all three layers
which are united at the central tendinous portion of the perineum, includ-
ing, therefore, the deep layer of the superficial perineal fascia.



THE MALE PERINEUM. 103

Name the Structures which lie between the Layers of the Deep
Perineal Fascia. In this space, which by some writers is termed the
Cavity of the Triangular Ligament, are the—

Membranous Portion of the Urethra.
Compressor Urethra Muscle.
Pudic Vessels and Nerve.
Cowper's Glands andDucts.

Artery ofthe Bulb.
Nerve of the Bulb.
Plexus of Veins.

What Structures lie behind the Posterior Layer of the Deep
Perineal Fascia ? They are the—

Bladder.
Prostate Glana.

Rectum.
Levator Ani Muscle.

Ischio-rectal, or Anal Fascia.
Enumerate the Structures situated between the Anterior Layer

of the Deep Perineal Fascia and the Deep Layer of the Superficial
Perineal Fascia. They are as follows,—

Crura ofthe Penis.
Corpus Spongiosum.
Bulb of the Urethra.
Accelerator Urince Muscle. 1

Erector Penis Muscle. 1

TransversusPerinei Muscle. 3

Transversus PerineiArtery.
Superficial Perineal Vessels.

Fig. 41.

Enumerate the Structures which are divided in the lateral oper-
ation of Lithotomy. If the knife is inserted 1% inch above the verge
of the anus, and carried to a point if inch below that orifice, and about
half-way outward to the tuber ischii (Gross), it will divide the—
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Skin and Superficial Fascia (ist Layer).
Inferior Hemorrhoidal Vessels and Nerves.
Deep Layer of the SuperficialFascia.
Superficial Perineal Vessels and Nerves.
Accelerator Urince Muscle 1 (posterior fibres).
Transversus Perinei Muscle 3 and Artery.
Anterior Layer ofthe Deep Perineal Fascia.
Compressor Urethra Muscle (a few fibres).
Levator Aui Muscle5 (anterior fibres).
Membranous and Prostatic Portions of the Urethra.
Posterior Layer of the Deep Perineal Fascia.
Prostate Gland (in part only).
Neck of the Bladder.

What Parts are to be avoided in the Lateral operation of
Lithotomy ? They are as follows, viz : The—

Bulb and its Artery,—in front.
Rectum,—inwardly and posteriorly.
Pudic Artery,—outwardly.
Prostate Gland and Veins, —by not carrying the deep incision too far

backward, the entire division of the left lobe of this gland will be
avoided.

THE FEMALE PERINEUM.
What especial Function does the Female Perineum perform ?

That of supporting the posterior wall of the vagina, and thereby aiding
materially in the support of the whole vagina, uterus and bladder. The—

Perineal Body,—is the pyramidal-shaped prolongation of the female
perineum upward, between the vagina and rectum.

Enumerate the chief points of Difference between the Female
Perineum and that of the Male. The—

Orifice of the Vulva, —including the vaginal orifice, perforates the
female perineum, its posterior commissure approaching the anal
margin within about an inch.

SuperficialFascia, —is incomplete,by reason of its perforation by the
orifice of the vulva.

Deep Perineal Fascia,—being also perforated by the vagina, is less
appai'ent than in the male, though presenting two layers, with the
urethra perforating them.

Muscles, —the Sphincter Vaginae takes the place, in the female, of the
Accelerator Urinse of the male.
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formerly in the Laboratories of the University ofPennsyl-
vania; Memberof the Chemical Society of Berlin.

12mo. 89 Wood-cuts and Col.Lithographic Plate of Spectra. $2.00
In the chemical text-books of the present day, one of the striking

features and difficulties we have to contend with is the separate
presentation of the theories and facts of the science. These are
usually taught apart, as if entirely independent of each other, and
those experienced in teaching the subject know only too well the
trouble encountered in attempting to get the student properly in-
terested in the science and in bringing him to a clearcomprehension
of thesame. In this work of Prof, von Richter, which has been
received abroad with such hearty welcome, two editions having
been rapidly disposed of, theory and fact are brought close together,
and their intimate relation clearly shown. From careful observa-
tion of experiments and their results, the student is led to a correct
understanding of the interesting principles of chemistry.

In preparation, “ORGANIC CHEMISTRY,” By the same
author and translator.



YEO’S PHYSIOLOGY.
A MANUAL FOR STUDENTS. JUST READY.

300 CAREFULLY PRINTED ILLUSTRATIONS.
FULL GLOSSARY AND INDEX.

By Gerald F. Yeo, m.d., f.r.c.s., Professor of Physi-
ology in King’s College, London. Small Octavo. 750
pages. Over 300 carefully printed Illustrations.

PRICE, CLOTH. $4.00; LEATHER, $5.00.
“ By his excellent manual, Prof. Yeo has supplied a want which

must have been felt by every teacher of physiology. * * * *

In conclusion, we heartily congratulate Prof. Yeo on his work,
which we can recommend to all those who wish to find within a
moderate compass a reliable and pleasantly written exposition ot
all the essential facts of physiology as the science nowstands.”—
The Dublin Journal 0/Med. Science.
“The work will take a high rank among the smaller text-books

of Physiology.”—Prof. H. P. Bowditch, Harvard Med. School,
Boston.

“ Thebrief examination I have given it was so favorable that I
placed it in the list of text-books recommended in the circular of
the University Medical College.”—Prof. Lewis A. St infson,
M. D., 57 East 33d Street, New York.

“ For students’ use it is one of the very best text-books in Physi-
ology ."—Prof. L. B. How, Dartmouth Med. College, tlanover,
N. H.

RINDFLEISCH.

THE ELEMENTS OF PATHOLOGY.
TRANSLATED BY WM. H. MERCUR, M.D.

REVISED AND EDITED BY PROF. JAS. TYSON,
Ofthe University ofPennsylvania.

263 PAGES. CLOTH. PRICE $2.00.
*** It is the object of Prof. Rindfleisch to present in

this volume of moderate size the fundamental principles
of Pathology A large number of the general processes
which underlie disease, a knowledge of which is essen-
tial to the practical physician, are plainly presented.
They include, among others, inflammation, tumor forma-
tion, fever, derangements of nutrition, including atrophy,
derangements of the movement of the blood, of blood
formation and blood purification, hypersesthesia, anaesthe-
sia, convulsions, paralysis, etc. The well-known reputa-
tion of the author, his thorough familiarity with and his
method oftreating the subject, make this most recent work
peculiarly useful to the student, as well as to the prac-
ticing physician who wishes to brush up his pathology.



Just Published.
VAN HARLINGEN ON SKIN DISEASES.

A Handbook of the Diseases of the Skin, their Di-
agnosis and Treatment. By ArthurVan Harlingen, m.d.,
Professor of Diseases of the Skin in the Philadelphia
Polyclinic, Consulting Physician to the Dispensary for
Skin Diseases, etc. Illustrated by two colored litho-
graphic plates.

12mo. 284 PAGES. CLOTH. PRICE $1.75.
***This is a complete epitome of skin diseases, arranged in al-

phabetical order, giving the diagnosis and treatment in a concise,
practical way. Many prescriptions are given that have never been
published in any text-book, and an article incorporated on Diet.
The plates do not represent one or two cases, butare composed of a
number of figures, accurately colored, showing the appearance of
various lesions, and will be found to give great aid in diagnosing.

BYFORD, DISEASES OF WOMEN.
NEW REVISED EDITION.

The Practice of Medicine and Surgery, as applied to the
Diseases of Women. By W. H. Byford, a.m., m.d.,
Professor of Gynaecology in Rush Medical College;
of Obstetrics in the Woman’s Medical College; Sur-
geon to the Woman’s Hospital; President of the
American Gynaecological Society, etc. Third Edition.
Revised and Enlarged; much of it Rewritten; with
over 160 Illustrations. Octavo.

PRICE, CLOTH, $5.00; LEATHER, $6.00.
“ The treatise is as complete a one as the present state of our

science will admit of being written. We commend it to the diligent
study of every practitioner and student, as a work calculated to in-
culcate sound principles and lead to enlightened practice ” —New
York Medical Record.

“ The author is an experienced writer, an able teacher in his de-
partment, and has embodied in the present work the results of a
wide field of practical observation. We have not had time to read
its pages critically, but freely commend it to all our readers, as one
of the most valuable practical works issued from the American
press.”—Chicago MedicalExaminer.

MACKENZIE, THE THROAT AND NOSE.
By Morell Mackenzie, m.d., Senior Physician to the

Hospital for Diseases of the Chest and Throat; Lecturer
on Diseases of the Throat at the London Hospital, etc.
Vol. I. Including the Pharynx,Larynx, Trachea,

etc. 112 Illustrations. Cloth, #>4.00; Leather, #5.00
Vol. II. Diseases of the CEsophagus, Nose and

Naso-pharynx, with Formula and 93 Illustrations.
Cloth, $3.00; Leather, $4.00

The two volumes at one time. Cloth, $6.00; Leather, $7.50.



VAN HARLINGEN

On Skin Diseases.
WITH COLORED ILLUSTRATIONS.

A HANDBOOK OF THE DISEASES OF THE SKIN, their Diagnosis
and Treatment. By Arthur Van Harlingen, m.d., Professor of Dis-
eases of the Skin in the Philadelphia Polyclinic, Consulting Physician to
the Dispensary for Skin Diseases, etc. Illustrated by colored lithographic
plates.

12mo. 284 pages. Cloth. Price, $1.7S.

.RECOMMENDATIONS.
“ It is a most useful compendium of the knowledge to be had at the present time upon the

impottant subjects to which it is devoted; and is in all respects a credit to the well recog-
nized abilities of its author.”— James Nevins Hyde, M.D., Professor of Skin and Vene-
real Diseases, Rush MedicalCollege, Chicago.

“This new handbook is essentially a small encyclopedia of pathology and treatment of
Skin Diseases, in which thesubjects are arranged alphabetically. Thisarrangement was that
followedby the late Tilbury Fox, of London, in his handbook, which we believe was re-
markably successful; and we have no doubt it will be equally appreciated in the present
work, which (compendious in form) contains a very complete summary of the present state
of dermatology. Dr. Van Harlingen’s position in the profession, being at present vice-
president of the American Dermatological Association, which he served as secretary for
several years, and the high standard of his communications to his department, are sufficient
to warrant theconfidence in his teachings, which is fully sustained by an examination of this
handbook, which we heartily commend for its brevity, clearness and evident careful prepa-
ration.”—Philadelphia Medical Times, Octoberi8th, 1884.

RINDFLEISCH.

The Elements of Pathology.
A Text-Book in the University of Pennsylvania.

THE ELEMENTS OF PATHOLOGY. For Students and Physicians.
By Edward Rindfleisch, m.d., Professor of Pathological Anatomy in
the University of Wurzburg. Anthorized translation by William H.
Mercur, m.d., of Pittsburgh, Pa. Revised by James Tyson, m.d., Pro-
fessor of General Pathology and Morbid Anatomy in the University of
Pennsylvania.

12mo. 263 pages. Cloth, $2.00.
RECOMMENDATIONS.

“ The practical views of one of the best of the modern histologists is placed before the
profession in this admyrable work, in a most careful and systematic manner. The author, who
is one of the leading pathologists, sets forth not only theground-work in his department,
but treats and makes clear many of the more difficult points of the study of pathological
processes. The work is divided into a consideration.first, of the local outbreakof diseases ;
second, into the anatomical extension of disease ; thirdly, into the physiological extension
of disease, and lastly, into an examination of special parts.”— The Medical Bulletin.

P. BLAKISTON, BON & CO., Publishers and Booksellers,
1012 WALNUT STREET, PHILADELPHIA.



BIDDLE’S
Materia Medica.

NINTH REVISED EDITION.
all Chanfa* in tha Naw Pharmacopoaia.)

Recommended as a Text-hook at Yale College, University of Michigan,
College ofPhysicians andSurgeons, Baltimore, Baltimore Medical

College, Louisville Medical College, and a number of other
Colleges throughout the United States.

BIDDLE’S MATERIA MEDICA. For the Use of Students
and Physicians. By the late Prof. John B. Biddle, m.d.,
Professor of Materia Medica in Jefferson Medical College,
Philadelphia. The Ninth Edition, thoroughly revised, and
in many parts rewritten, by his son, Clement Biddle, m.d.,
Assistant Surgeon, U. S. Navy, assisted by Henry Morris,
m.d. Containing all the additions and changes made in the
last revision of the United States Pharmacopoeia. Octavo.

Ready.
Bound in Cloth. Price $4.00; Leather, $4.75.

RECOMMENDATIONS.
“ It will be found a useful handbook by students, especially, who may be

under the instruction of its able and accomplished author.”—American Med-
ical Journal.

“ In short, it is just the work for a student, embracing as it does what will
be discussed in a course of lectures on materia medica.”—Cincinnati Medical
News.

“ In truth, the work is well adapted to the wants of students.”— The Clinic.
“ Nothing has escaped the writer’s scan. All the new remedies against

disease are duly and judiciouslynoted. Students will certainly appreciate its
shapely form, grace of manner, and general multum inparvo style.”—Ameri-
can Practitioner.

“ Biddle’s * Materia Medica ’ is well known to the profession, being a stand-
ard text-book in several leading colleges.”— New York Medical Journal.

“ It contains, in a condensed form, all that is valuable in materia medica,
and furnishes the medical student with a complete manual on this subject.”—
Canada Lancet.

“ The necessity for a new edition of this work in so short a time is the best
proof of the value in which it Is held by the profession.”—Medical and Surg-
ical Reporter.

“ The standard ‘ Materia Medica ’ with a large number of medical students
is Biddle’s.”—Buffalo Medical and Surgical Journal.

“The larger works usually recommended as text-books in our medical
schools are too voluminous for convenient use. This work will be found to
contain in a condensed form all that is most valuable, and will supply students
with a reliable guide.”—Chicago Medical Journal.
' *** This Ninth Edition contains all the additions and changes in the U. S.

Pharmacopoeia, Sixth Revision.

P. BLAKI8TON, SON & OO., Publishers andrSftl(|eUjNrt,
W12 WALNUT STREET, PHILADELPHIA.
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