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12 PREFACE.

consult his anatomical text-books for such terms or facts as
may have become indistinet through lapse of time.

W hile thig book cannot replace the larger anatomical works,
sufficient deseriptive matter has been introduced to enable the
student to refresh his memory of the more numerous facts
learnt in the lecture and dissecting room, or from his “ Gray ”
or other text-book, differing in this respect-from most of the
works of its elass, which are little more than a list of names,
without any distinctive facts connected with them to aid the
student in the difficult task of acquiring a knowledge of a
branch of medical study almost solely dependent upon the
anassisted powers of the memory.

Conciseness, rather than elegance of diction, has been the
aim, =o that all words such as the articles “a,” “an,” “the.”
have been omitted, except where absolutely necessary.

Recognizing that a work of this kind should, as far as pos-
sible, conform to that text-book most commonly used, the last
edition of Gray's Anatomy has been chosen as the chief
authority, although free use has been made of the works of
Quain, Leidy, Bock, Allen, Morris On the Joints, Starr On
Diseases of Children (dentition), Tomes Dental Anatomy,
Potter, Frey, Holden, Politzer, H. Thompson, Astley Cooper
On the Breast, and original work of one of the author’s former
students.

The author would here acknowledge his obligations and
return his thanks to Prof. Joseph Leidy, of the University of
Pennsylvania, for the kind permission to reproduce numerous
cuts from the first edition of his Anatomy, and to Dr. F. M.
Varrell for much valuable assistance in the correction of
proof. '

CHARLES B. NANCREDE.


















13 ESSENTIALS OF HUMAN ANATOMY.

Does an increase of the mineral constituents take place in old
age?

No, although this is a common statement in text-books;
for while equal bulks of young and old bones do show marked
differences in the proportion of earthy and animal constituents,
equal weights do not, so that the clasticity in youth and the
brittleness in age depend upon the greater sponginess of text-
ure in young bones.

Is bone a homogeneous substance ?

No; for while the exterior is composed of a compact (hard,
ivory) layer, the inner portions are formed of spongy or cancel-
lous tissue; the interior of long bones is hollow, forming the
medullary (marrow) eanal. The compact tissue occurs upon
the exterior or in the shaft of' long bones where ** cross-strain
is greatest; whereas cancellous tissue enables the articular ends
of the bones to be large for security, yet light, this tissue being
capable of bearing enormous pressure, but incapable of bearing
much * cross-strain.” Probably all solid bone is a definite
compound.

Describe the microscopic structure of bone.

In transverse section, with a low power, a number of holes
will be observed, averaging 1. inch in diameter, surrounded
by a series of tolerably concentric circles, consisting of an
interrupted series of dark spots.  With high powers the holes,

called Haversian canals for the passage of vessels, are seen to-

be surrounded by a series of' coneentric rings, termed lamellae,
while the dark spots reveal themselves as cavities in the bone,
called lucunze, intercommunicating with each other and the cen-
tral Haversian canal by means of delicate radiating lines, called
canaliculi : this aggregation of structures is called an Haver-
stan system. The lacunz contain bone-corpuscles, processes of
which extend into the canaliculi. As each Haversian system
communicates by its canaliculi with those of its neichbor and
exterior of the bone, all portions of its most compact tissue
and the medullary canal freely intercommunicate and receive
nutrient material.  As these systems are circular, they would
leave interspaces where not in contact ; but these gaps are filled
up by layers of bone with lamellz and canaliculi, which por-
tions are called interstitial lamellz. In addition to the concen-






20 ESSENTIALS OF HUMAN ANATOMY.
forming cells (osteoblasts) arrange themselves along the thick
bundles of fibrous tissue which radiate from the center of the
future bone:; by the deposition of lime-salts in these osteo-
blasts the deposit of bone shoots out in needle-like rays to-
ward the circumference. (2) A deposit of bone begins at one
spot of the cartilage, the primary center.  The shaft 1s formed
from this. Just before ossification commences the cartilage-
cells enlarge and arrange themselves in rows. Lime-salts are
deposited in the matrix between the rows, forming columns
which enclose oblong spaces containing cartilage-cells, called
the primary areolm. Now ossification proper commences by
the ingrowth from the periosteum of buds of young connective
tissue covered with bone-forming cells, which, after causing
absorption of the cartilage, become converted into bone.

Of how many bones is the adult human skeleton composed ?

Two hundred, including the os hyoides, but excluding the
teeth, Wormian bones, all sesamoid bones except the patellae,
and the ossicles of the middle ear.

Into what classes are bones divided ?

Long bones, as femur, tibia, ete., about 90 in number; Aat,
as those of the vault of the skull, secapula, ribs, patella, about
40 ; drregular, as the vertebrae, usually symmetrical, about 40;
and short, such as the carpal and tarsal bones, numbering 30.

What are Wormian bones ?

[rregular fragments, developed from supplementary centers,
situated at the junction of two or more eranial sutures, where,
during infancy, a membranous interval existed, viz., a fontan-
elle. From their triangular form they are often called ossa
triquetra.

What are sesamoid bones ?

Those developed in the substance of tendons, whereby the
muscles obtain - additional leverage—i. e. power; the patella
and pisiform are classed with these bones.

Of what parts do long bones consist, and what are their uses?

Of a shaft (body, diaphysis), two articular extremities, and
various processes; they are developed in cartilage, from one
principal and one or more additional (epiphyseal) centers of
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ossification ; they serve as supports and levers for power and
progression.

Where are short and flat bones employed, and why ?

In the carpus and tarsus, where strength with limited motion
is required. The flat bones consist of two layers of compact
tissue with interposed cancellous tissue, called diploé; they
serve for protection and muscular attachment.

‘What facts are noted concerning the medullary arteries?

1. Medullary arteries run from the knee and foward the el-
bow. 2. The secondary center from which the artery runs is
the first to appear. 3. The epiphysis jfirst to appear 1s last to
unite.

How are bony prominences and cavities named ?
Bach variety offers an articular and a non-articular division.

Give the names and characteristics of the chief articular
processes.
Head, a convex smooth projection, with a constrietion or
neck beneath; found in freely moving joints.
Condyles, double projecting processes, may have a constrie-
tion or neck—i. e. neck of condyle of jaw.

Mention some of the mnon-articular processes, with their
meanings.

Trochanters, short projecting levers near articulations to fa-
cilitate rotation of the bone on its long axis.

Tuberosities, ronghened, broad prominences.

Tubercles, similar to the above, but small with reference to
the size of the bone.

Spines and spinous processes, more or less pointed projections.

Apophysis, strictly speaking, any bony process which develops
from the primary center of ossification, commonly used, how-
ever, for any process, even if an epiphysis, after it has cobssi-
fied with the mass of the bone. Certain descriptive terms are
used : azygos, without a fellow ; coracoid, like a crow’s beak ;
mastoid, like a nipple ; rostrum, a beak ; styloid, pen-like ; squa-
mous, like a scale ; vaginal, ensheathing ; elinoid, like a bed.

Name some of the articular cavities of bone.
Cotyloid, when they resemble a deep cup; glenoid, when
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Describe the points on the outer surface of the wvertical
portion (Fig. 1).

On each side of the median line are two frontal eminences,
between which are the remains of, or the obliterated (metopic)
Sfrontal suture, leaving a slight linear depression, which, above
the root of the nose, terminates in a rounded, projecting nasal
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F16. 1.—Frontal bone, outer surface (Gray).

eminence (glabella). Extending from this on each side are two
curved, rounded superciliary ridges, situated behind which, be-
tween the two tables of the skull, lie the frontal sinuses (Flg.
2). The junction of the vertieal and horizontal portions forms
on each side a ecurved margin, the supra-orbital arch, notched
or perforated toward its inner part by the supra-orbital notch,
or foramen, transmitting the artery and nerve of the same
name. Each orbital margin terminates by two stout processes,
called internal angular and external angular processes. Between
the two inner projeets the nasal proeess, in the rough, uneven
space, called the nasal noteh ; the under surface of the nasal
process presents a median ridge, nasal spine, between two
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grooves. The margin of the external angular process ex-
tends upw;n':l as the dnferior temporal ridge (Fig. 1).
Describe the points on the cerebral surface.

In the median line a frontal suleus (Fig. 2) (for the longi-
tudinal sinug) exists, whose edges coalesce below to form the
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FiG. 2.—Frontal bone, inner surface (Gray).

Sfrontal erest, which terminates as a notch, or perhaps complete
Soramen czecum (blind), which when pervious transmits a small

veln.

Describe the horizontal portion.

This consists of two erbital plates of a triangular outline,
separated by a quadrilateral ethmoidal notch (for articulation
with the ethmoid). A shallow lacrimal fossa (for the gland) ex-
ists at the outer part of the orbit, also a trochlear fossa or some-
times a small fuberele at the anterior inner part for the pulley
of the superior oblique musele. Several half cells are seen
along the margins of the ethmoidal notch, which complete the
ethmoidal cells when the ethmoid is in position, as well as two
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nence or boss.  Curving aeross the middle of the bone are the
upper and lower temporal lines or ridges, for attachment of the
temporal faseia and musecle; and near the posterior superior
angle is often a parictal foramen transmitting a small vein to
the superior longitudinal sinus (sometimes a small branch of
the occipital artery).

The funer surfuce is concave, and its deepest part is the parietal
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Left parietal bone, external surface.

Sossa. Tt is marked with numerous smooth digital depressions
for the brain convolutions, with a shallow half” groove (Fig. 4)
along the superior border for the superior longitudinal sinus,
and several Pucchionian depressions.  There are furrows for
arteries and often the opening of the parietal foramen.

How is it developed ?

In membrane, from two centers which coalesce at the emi-
nence, appearing at the fifth to sixth fetal week.
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Give muscular attachments and articulations.
Temporal muscle: articulates with five bones, the opposite
parietal, occipital, temporal, frontal, and sphenoid.

The Occipital Bone.

Of what parts does this bone consist ?

The oceipital bone is a curved, trapezoidal plate situated at
the posterior part and base of the skull. It is convex posteriorly
and concave anteriorly. At birth the bone consists of four

F15. 4.—Left parietal bone, internal surface (Gray).

pieces. At its lower and anterior part is the foramen magnum,
Behind this is a tabular portion (squamo-oceipital), the upper
part of which may be separate, the interparietal hone (hone of
the Incas); the lower part is supra-oceipital.  On either side
of the foramen ave condylar portions (ex-oceipitals), and in front
is the basilar portion (basi-oceipital). The bone may be de-
seribed by its fetal divisions or as a whole; in the latter case
it presents two surfaces, four borders, and four angles. The
external surface (Fig. 5) presents midway between the sum-
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mit and foramen magnum the ewternal oceipital protuber-
ance (inion) for attachment of the ligamentum nuchae and
biventer cervicis muscle.  Descending from it to the fora-
men is the median external occipital crest.  The ligamentum
nuchae is attached to it also. Passing outward from the pro-
tuberance on each side to the lateral angle is the superior enrved
fine, or superior nuchal line.  Internally and above this line

..........
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FiG. 5.—Oceipital bone, outer surface (Gray).

is often the supreme curved line for attachment of the mid-
dle portion of the occipito-frontalis aponeurosis. Between
these two lines the bone is smooth and dense, the forus trans-
versus (transverse bulge). From the middle of the external
erest a semiciveular /uferior curved line runs outward on each
side and bends sharply downward to the jugular process. To
the superior curved line is attached internally the trapezius and
externally the occipitalis and sterno-mastoid muscles. Below
this line internally is a large impression for the complexus;
then come the superior oblique and splenius capitis above and
externally. To the inferior line and depressions below it are
attached the rectus posticus minor internally and the major
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externally. The foramen magnum is an oval aperture, 30 to
35 mm. in its long axis. It transmits the medulla and its mem-
branes, the spinal part of the spinal accessory nerves, vertebral
and spinal arteries, and occipito-axial ligaments. It is broader
behind than in front, and bevelled internally.  The condyles are
on either side of the foramen for articulation with the atlas.
They converge in front, are reniform, with smooth, oblong, ar-
ticular surfaces looking downward and outward. Internally is
a depression for the insertion of a check ligament. Behind the
condyle is the posterior condylar fossa, often containing the pos-
tevior condylar foramen for transmission of a vein. Kxternal
to the condyle is the jugular process, presenting a jugular notch
in front, which forms a part of the jugular fossa. The under
surface presents an eminence (paramastoid), the attachments
of the rectus capitis lateralis musele and of a lateral ligament ;

Saperics Angl.
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Fi6. 6.—Occipital bone, inner surface (Gray).

the outer surface is a rough, cartilaginous facet for articulation
with the temporal bone.  The basilar process projects forward
and upward in front of the foramen. It is narrow and thick
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What centers of ossification has it ?

Four in the tabular portion ; upper pair in membrane (eighth
fetal week), one for the basilar, and one for each condyloid
portion in cartilage (seventh or eighth fetal week); in four
pieces at birth, in the sixth year it forms one bone.

The Sphenoid Bone.

What are its divisions and where is it situated ?

A body, two lesser wings, two greater wings, two pterygoid
plates, two spinous processes, and six elinoid processes ; it is situ-
ated at the base of the cranium, articulating with all the other
eranial bones, and five or seven of the face. Named from a
Greek word meaning wedge ; in the process of development this
is its function. It also somewhat resembles a bat with extended
wings.

Describe the body of the sphenoid.
It is large, cuboidal, hollowed out (in adult) into the sphenoi-
dal sinuses (Fig. 5}. aS'HjH’rt'u."{y, in fru!ltj 18 a sha rp pl‘tljuﬁtil]g
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FiG. 7.—2phenoid bone, superior surface (Gray).

ethmoidal spine for the ethmoid ; behind this, a smooth surface
with a Iungltudmal eminenee prnducmg two shallow olfactory
grooves, bounding which behind is a transverse optic groove (Fig.
7), lodging the commissure of the optic nerves, terminating in
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two optic foramina for the Ul‘.ttlt nerves and ophthalmie arteries.
Behind the groove is the projecting olivary process, forming the
anterior ]llUl.lII!l-.lI';.-' of a marked EI.L[}I'L'HHIDH the sella huum
lodging the piteitary gland and eireular sinus.  On each ‘iillﬂ
n h[]llt arc two hludll l‘ml_]LLtll!'-" middle clinoid _u.rurr*:-mrw w]nlc
behind is a square-shaped plate, dorswm sellz, terminating at the
superior angles by the posterior clinoid processes, and to them
are attached portions of the tentorium cerebelli.  The sides
of this |J'IJII1_'3, plate are notched for the sixth pair of nerves, and
the superior surface, or dorsim, with a broad, shallow 'LILIH"E":
sion, slopes obliquely downward and backward, becoming con-
tinuous with the basilar portion of the ocecipital bone ; it sup-
ports the pons Varolii. A broad cavernous groove for the
carotid artery and eavernous sinus exists on either side of the
body. Posteriorly to the outer side of the groove is the lingula,
and internally the petrosal process.  The posterior rough quad-
rilateral surface dl‘tlLllldtL": with the basilar portion of the
oceipital bone.

A vertical plate, the sphenoidal erest (Fig. 8), projects from
the anterior surface of the body, forming part of the nasal sep-
tum, having the irregular openings of the sphenoidal sinuses on
either side (ahaem in child), which open either into the poste-
rior ethmoidal cells or directly into the nasal cavities. Two
thin curved sphenoidal turbinated bones narrow these orifices
to a round opening at their upper part ; these plates articulate
with the palate and ethmoid bones.

The inferior surfuce presents in the center the rostrum for
the vomer, having on either side a thin plate, the vaginal
process, artmuhtmfr with the alae of the vomer, and the pterygo-
palatine grooves, which by articulation with the sphenoidal
processes of the palate bones are converted into the pferygo-
palatine canals for the pterygo-palatine vessels and pharyngeal
nerve.

Describe the greater wings.

Two strong processes arising from the sides of the body,
curving upward, outward, and backward. The concave cere-
bral surfuace of each wing forms part of the middle fossa of the
skull, presenting a circular opening at its antero-internal part,
the fa:-mnm rotundum for the second branch (superior maxillary)
of the fifth pair of nerves; a second larger ovoidal foramen,

v






o4 ESSENTIALS OF HUMAN ANATOMY.

ternally it presents a serrated articular margin for the malar
bone, and (at times) one or more external orbital foramina.
The eireumference has been described above.

Describe the lesser wings.

These (processes of Ingrassias) two thin, triangular proe-
esses arise from the upper and lateral parts of the body, and
pl'{ljﬂci' transversely outward, to terminate internally in the an-
terior clinoid processes (Fig. 7), externally in sharp points. By
their anterior borders they articulate with the orbital plates
of the frontal bone, while |'.~3, their posterior free marging they
divide the anterior from the middle cerebral fossa. Between
their roots on each side is the optic foramen for the optic nerve
and ophthalmic artery. KEach inferior surface forms on either
side the back part of the orbital roof, and the upper uuundar}f
of the sphenoidal fissure, or foramen lacerum anterius, which 1s
bounded internally by the sphenoid body. and mﬁ,uml} by the
orbital margin of the greater wing, externally by the frontal,
transmitting the third, fourth, npht]ﬂllmc branch of the ﬁfth
and sixth nerves. with the upht]m]mm veins, filaments from the
cavernous sympathetic plexus, also branches of the lacrimal
and middle meningeal arteries, with a process of the dura
mater.

Describe the pterygoid processes.

These, consisting of an énternal and external plate separated
behind bj, a notch—the pterygoid fossa for the internal ptery-
goid muscle—descend on each side perpendicularly from the
junction of the greater wing with the body. At the base of
the internal p]ate is the seaphoid fossa, giving origin to the
tensor palati musele, above which is the orifice of the Vidian
canal. Internal to these is the pterygoid tuberele, below that a sul-
cus and a_processus tubz for the Eustachian tube, and then a con-
cave edge for the superior constrictor ; this plate terminates by
a curved hamudar process, around wh:ch plays the tendon of
the tensor palati muscle. The external pterygoid plate has
arising from its outer surface the external pterygoid muscle.
The tr arm_gulnr notch helow has fitting into it the tuberosity of
the palate bone.

Name the bones with which the sphenoid articulates.
The other seven cranial bones and five facial, viz., the two






S0 ESSENTIALS OF HUMAN ANATOMY,

the malleus: part of the parotid gland oceupies that portion
posterior to the fissure. Parallel to this fissure, in the retiring
angle between the squamous and petrous portions, is the open-
ing of the canal of Huguier for the chorda tympani nerve. At
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Fic. 9.—Left temporal bone, outer surface (Gray).

the junction of the articular eminence with the zygomatic
process is the tubercle for the external lateral ligament of the
lower jaw.

Describe the mastoid portion.

This projects, rough, and perforated by numerous foramina,
from the postero-inferior portion of the bhone—one foramen,
the mastoid, transmits a vein from the lateral sinus and a small
branch of the occipital artery. The interior portion of the
bone contains the mastoid cells, lined with mucous membrane
continuous with that of the tympanum. The conical tip is
termed the mastoid process, upon whose inner side a deep
grooved digastrie fossa (Fig. 11) exists for the digastric musele,
while parallel, but more internal, lies the occipital groove (Fig.
11), lodging the artery of the same name. A deep sigmoid
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fossa (Fig. 10) exists on the inner surface of the mastoid
portion for part of the lateral sinus, in which ean be seen
the inner orifice of the mastoid foramen.
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FiG. 10.—Left temporal bone, inner surface (Gray).

Describe 'the petrous portion.

This is a dense pyramidal mass, wedged in between the
sphenoid and occipital bones, containing the organs of hear-
ing. Tts long axis is directed from without inward, forward,
and a little downward. Tts apex, three surfaces, and three
borders must be studied. The apex (Fig. 10) lies in the angle
formed by the posterior border of the greater sphenoidal wing
and the basilar process of the occipital, forms the posterior
and external boundary of the foramen lacerum, and presents
the internal orifice of the carotid canal.

The base, its upper half covered by the squamous and mas-
toid portions, presents the oval, expanded orifice of the meatus
auditorius externus, its upper margin smooth, but surrounded
for the greater part of its circumference by the rough-edged
(for the cartilage of the external ear), curved plate of bone
called the external auditory process.
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The anterior surface forming the posterior part of the middle
cerebral fossa presents an eminence, eminentia arcuata (Fig. 10),
near the center, indicating the situation of the vertical semi-
cireular canal of the ear; external to this a depression over the
tympanum, tegmen tympani ; a shallow groove leading back-
ward and outward to an oblique opening, the liatus Fallopii,
for the great superficial petrosal nerve and the petrosal branch
of the middle meningeal artery ; a smaller groove and opening
external to the latter for the small superficial petrosal nerve ;
the termination of the carotid canal near the apex ; above this
canal a shallow depression for the Gasserian ganglion of the
fifth nerve; six points of interest.

The posterior surface forms the anterior part of the posterior
cerebral fossa, presents about its center the large orifice of the
short (about four lines) meatus anditorins internus directed out-
ward (closed by a vertical perforated plate, lamina cribrosa),
which transmits the facial and auditory nerves (seventh and
eighth eranial), the auditory artery, and is lined by the dura
mater ; behind the meatus is a small slit leading to the aguze-
ductus vestibuli, transimitting a small artery and vein, and lodg-
ing a process of the dura mater. Above and between these
points is the subarcuate fossa, which lodges a process of the dura
mater and transmits a small vein.

The inferior (basilar) surface, from apex to base, presents a
rough guadrilateral surface for the origin of the tensor tym-
pani and levator palati musecles; the circular orifice of the
carotid canal (Fig. 11) ascending vertically, then abruptly
passing horizontally forward and inward for the passage of the
internal carotid artery with its sympathetic nerve plexus; to
the inner side of this—a small, triangular opening, the aguze-
ductus cochlez, transmitting a vein from the cochlea to the in-
ternal jugular; behind these openings a deep depression, the
gugular fossa (Fig, 11), which with the jugular notch of the
occipital hone forms the jugular foramen, transmitting the in-
ferior petrosal and lateral sinuses and between them the ninth,
tenth, and eleventh eranial nerves; a small foramen for Jacob-
son's nerve, a branch of the glosso-pharyngeal. in front of the
bony ridge separating the carotid canal from the jugular fossa;
on the outer wall of the jugular fossa a small foramen for
Arnold’s nerve ; posterior to the jugular fossa, a square-shaped,
smooth facet for articulation with the jugular process of the
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oceipital ; a broad, sheath-like, bony plate extending from the
carotid canal to the mastoid process, the vaginal process, which,
splitting into two laminze, partially encloses the base of a long,
sharp spine, the styloid process, from which arise the stylo-
pharyngeus, stylo-hyoideus, and stylo-glossus muscles, and the
stylo-hyoid and stylo-maxillary ligaments ; between this process
and the mastoid, a large orifice, the stylo-mastoid foramen, for
the exit of the facial nerve, and the entrance of the stylo-mas-
toid artery ; and, finally, between the vaginal and mastoid proe-

Crnals fir Evcstachian tube
@il ?ENMWMTE muscle =7 LN -:g'_?' -

LEVATOR PALATI

TLCHSOR

Rough Quadrilateral Surfaee g - ,__-{"
M’f of earotid eanal - —— A
Canal for Jacobeon's nerve———
Aguerdieras Corlilsce—— *'n;i-', g

Canal for Arnolds nerve — -
Jugnlar fossa

Vegunal process
Styloid process

8eylo-mastard foramen //

dugnlar Surface
Auricular ﬁ'lrur-r-

ETYLO -PHARYMOEUS

o

F16. 11.—Petrous portion, inferior surface (Gray).

esses, the awricular fissure for the exit of Arnold’s nerve, a
branch of the pnenmogastrie.

At the angle formed by the junction of the petrous and
squamous portions two canals exist, separated by a thin, bony
septum, the septum tubee, often incorrectly called the processus
cochleariformis, the upper lodging the tensor tympani muscle,
the lower being the bony Fustachian tube.
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What additional points of interest do the borders present?

The superior is grooved for the superior petrosal sinus, and
has attached to it the tentorium cerebelli; the posterior has a
half-groove which, with another on the oceipital, accommodates
the inferior petrosal sinus.

From how many centers is this bone developed?

From ten: one for the squamosal and zygoma (in mem-
brane), four for the petrous, two for the mastoid, two for the
stylaid, and one for the tympanic plate (all the latter in earti-
lage), from the eighth fetal week to the sixth fetal month—
bone cobssifies 1 the first year, except the styloid process.
With what bones does each temporal articulate?

The occipital, one parietal, sphenoid, one malar, and the
inferior maxillary ; five bones.

What muscular attachments has it?

Squamosal, the temporal ; zygoma, the masseter ; the mastoid
portion and process, the occipito-frontal, sterno-mastoid, sple-
niug capitis, trachelo-mastoid, digastricus, and retrahens aurem.
Styloid, the stylo-pharyngeus, stylo-hyoideus, stylo-glossus.
Petrous, the levator palati, tensor tympani, tensor palati, and
stapedius ; fifteen 1n all.

The Ethmoid Bone.

Of what parts does this bone consist?

Of a horizontal eribriform plate® (sieve-like), of two lateral
masses™ of cells depending from this on either side (Fig. 12),
between which lies the perpendicular plate®
forming part of the septum of the nose;
the whole bone is of a cuboidal form.

Describe the cribriform plate.

Springing from the upper surface is the
erista galli' (cock’s-comb), a vertical plate
running from before backward, whose an-

~ terior border is notched to complete the
bui',i'p,,;ﬁﬁu?l?ﬂ#fd foramen caecum of the frontal bone. Two
deep, longitudinal olfactory grooves, for the

olfactory bulbs, lie on either side, their floors perforated by three
rows of small foramina, for filaments of the olfactory nerves;
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and on each side in front is a small slit for the nasal branch
of the ophthalmic nerve; the erest gives attachment to the
falx cerebri.

Describe the perpendicular plate (Figs. 12 and 14).

It is thin, usually deflected to one or other side, forms part
of the nasal septum, and has upon each side numerous grooves
and canals to accommodate the olfactory nerve filaments.

Of what are the lateral masses formed? (Figs. 12 and 13).

Of thin-walled cavities, the ethmoidal cells, three sets, whose
outer limits make the os planum?®, while their inner walls form -
part of the nasal fossee ; above they are grooved to form with
grooves on the frontal the two ethmoidal foramina. The upper
outer margins of each mass present a number of half-cells com-

3 “:t—-__'_'—._"-,________
with infrtarbinated 4.

Fi16. 13.—Ethmoid bone, outer surface of right lateral mass (enlarged) (Gray).

pletely closed in when articulated with the ethmoidal noteh of
the frontal bone; posteriorly are also half-cells completed by
the sphenoidal turbinated and palate bones; again, in front
and below, the cells are completed by the lacrimal and sun-
perior maxillary bones; inferiorly an irregular hook-like plate
projects, the uneciform proeess®, which closes in the upper part
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of the orifice of the antrum. A narrow, oblique fissure, the
superior nasal meatus, subdivides the inner surface, bounded
above by the thin curved superior turbinated bone®, below by
the convex scroll-like middle turbinated boune™; the posterior

Fi16. 14.—Perpendicular plate of ethmoid (enlarged), shown by removing the
right lateral mass.

cells open into the upper part of this fissure, the anterior and
middle open into the frontal sinus above, and into the middle
nasal meatus below, by the flexuous nfundibulum. The mid-
dle meatus is bounded above by the middle turhinated bone.

How many centers of ossification has this bone ?

Three: one for each lateral mass (fourth to fifth fetal
month); one for the perpendicular and cribriform plates in
cartiluge during the first year; the ethmoidal cells, completing
the bone, form about the fourth or fifth year.

With how many bones does it articulate?

Fifteen : the sphenoid, two sphenoidal turbinated, frontal,
two nasal, two superior maxillary, two lacrimal, two palate,
two inferior turbinated, and the vomer. No muscles are at-
tached.
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faces, the external (facial), directed forward and outward, pre-
sents, just above the incisor teeth, the dneisive (myrtiform)
Jossa (Fig. 17), more externally the larger canine fossa, sepa-
rated from the former by the canine eminence formed by the
socket of the eanine tooth ; above this is the infra-orbital fora-
men, giving egress to the infra-orbital artery and nerve; and
above this surface is the margin of the orbit.

The posterior surfuce is convex, forms part of the zygomatic
fossa, has about its center several apertures of the posterior
dental eanals for the dental vessels and nerves; at-its lower
part (especially after the wisdom tooth is formed) is a rounded
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FiG. 17.—Left superior maxillary bone, outer surface (Gray).

eminence, the maxillary tuberosity (Fig. 17), which articulates
by its rouch inner surface with the tuberosity of the palate
bone ; and just above the rough surface is an oblique groove
running down on the inner side, which by the apposition of
the palate bone forms the posterior palatine canal (Fig. 18).

The superior (orbital plate) surface, thin, smooth, and trian-
gular, forms part of the floor of the orbit, articulates internally
by an irregular margin (from behind forward) with the palate
bone, os planum of the ethmoid and lacrimal ; externally, by
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palate bone, forms the posterior palatine canal; in front, a
deeper vertical groove, which by the apposition of the laeri-
mal and inferior turbinated bones forms the laerimal canal for
the nasal duet ; and still more anteriorly the well-marked horiz-
ontal, inferior turbinated erest, for the inferior turbinated bone.

Describe the antrum of Highmore (maxillary sinus).

It is triangular, with its apex directed outward formed by the
malar process, its base forming the outer nasal wall, and opens, in
the fresh state, by a small orifice of the size of a probe point into
the middle nasal meatus. In the non-articulated bone there is
a large irregular opening, which is narrowed when articulated
by portions of the palate, ethmoid, inferior turbinated, and
sometimes the lacrimal bones.  On its posterior walls are the
posterior dental canals, while its floor presents several conieal
prominences, produced by the fangs of the first and second
molar teeth ; sometimes the floor is actually perforated. The
walls are very thin.

Describe the malar process.

It is a rough, triangular eminence, concave on its facial and
zygomatic surfaces, and roughly serrated above for the malar
bone.

Describe the nasal process.

This is thick and triangular, rising upward, inward, and back-
ward, with an external concave smooth surface, an internal
surface articulating with the frontal above and by a rough sur-
face with the ethmoid; below this is the transverse ridge-like
superior turbinated erest for the middle turbinated bone. Next
comes a smooth, coneave surface, part of the middle nasal
meatus; then the inferior turbinated crest (see ante); and,
most inferior of all, the concavity forming part of the inferior
nasal meatus. The anterior border is thin and serrated for
articulation with the nasal bone ; the posterior border is thick,
and grooved for the lacrimal duct, which is directed backward
and a little outward ; where the outer margin of the groove
joins the orbital surface is the lacrimal tubercle.

Describe the alveolar process.

This is thick and spongy, with eight cavities of varying
depth, that for the canine tooth being deepest, and those for
the molars widest and subdivided.
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How is this bone developed?

Probably by four centers; it develops so early, immediately
after the clavicle and mandible, that its number of centers is
uncertain. There seem to be the malar portion, orbito-facial,
palatine, and a premaxillary carrying the incisor teeth. The
antrum commences at the fourth fetal month.

With what bones does it articulate ?

With the frontal, ethmoid, nasal, malar, lacrimal, inferior
turbinated, palate, vomer, with the other superior maxillary,
and sometimes with the sphenoid.

Give the muscular attachments.

Orbicularis palpebrarum, obliquus oculi inferior, levator
labii superioris alaeque nasi, levator labii superioris, levator
anguli oris, compressor nasi, depressor alae nasi, dilator naris
posterior, masseter, buecinator, internal pterygoid, and orbie-
ularis oris.

The Lacrimal Bones.

What is their shape and where are they situated ?

They are two small bones situated at the front part of the
inner wall of the orbit, resembling in form, thinness, and size
ik Trosatad a finger-nail, hence called os wunguis.

The external orbital surface presents
a vertical ridge giving origin to the
tensor tarsi muscle, in front of which
18 a concave longitudinal groove form-
ing part of the lacrimal canal below,
lodging the lacrimal sac above. Be-
low is the hamular process articulating
with the superior maxillary bone, as-
sisting to form the lacrimal canal. A
depressed furrow is seen on the nasal
surfaece corresponding to the ridge ex-
ternally ; the surface in front forming
bone, exterman surface (oa part of the middle nasal meatus, the
larged) (Gray). posterior closing in the anterior eth-
moidal cells. This bone also presents four borders.

With what bones does it articulate ?

With the frontal, ethmoid, superior maxillary, and inferior
turbinated.
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The antero-superior border, smooth and arched, forms the
outer and inferior margin of the orbit; the antero-inferior bor-
der, roughly bevelled, articulates with the superior maxilla;
the postero-superior border, like an italic /) is continuous above
with the temporal ridge, below with the upper border of the
Zygoma ; the Juu.-:ff;'n-.ﬁ{ﬁ'rr}n* Lorder, thick and l‘ngh? gi\’cs
origin to the masseter muscle,

How is it developed?
From three centers, which unite at the fourth fetal month.

It articulates with the frontal, sphenoid, temporal, and superior
maxillary bones.
What muscles arise from it?

The levator labii superioris, zvgomaticus major and minor,
masseter, and temporal.

The Palate Bones.

Describe them.
These two bones, situated at the back part of the nasal

LY g
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Fic. 23.—Left palate bone, internal view (Gray).

fossee, assist in the formation of the floor and outer wall of
the nose, the roof of the mouth, the floor of the orbit, and the
inner wall of the antrum, and aid in forming the spheno-max-
illary and pterygoid fossze and the spheno-maxillary fissure.
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Of what parts does each bone consist ?
Of a vertical an‘h', a horizontal .,ufrh"f*., and three processes,
the pterygoid, sphenoidal, and orbital (Figs. 23 and 24).

Describe the points on the vertical plate.

This thin oblong plate, directed upward and a little inward,
presents dnfernally at its upper part the superior turbinated
crest ; lower, a second ridge, the
wnferior turbinated crest, for the oA
middle and inferior turbinated =
bones, between which lies the
groove for the middle nasal

= T &
meatus; below the inferior - i <ve e
crest is another groove, for the 3 Sphencidal firveess
inferior meatus. The posterior 3 ;

border articulates with the
pterygoid process of the sphe-
noid ; on the external surfuce ig
a deep groove forming the pos-
terior palatine canal by articu-
lation with the superior max-
illa, transmitting the vessels and = ey, =

nerve of the same name; the .
upper and back part of this sur- F6- 2-—1Left palate bone, posterior
face helps to form the inner

wall of the spheno-maxillary fossa. The anterior border sends
forward a small lamina of bone opposite the inferior turhi-
nated erest, the mawxillury process, which narrows the orifice
of the antrum. The posterior border at the lower portion is
pyramidal, forming the pterygoid process, which is deeply
grooved, forming part of the pterygoid fossa, with a V-shaped
rough margin for articulation with the pterygoid plates.

The superior border, deeply notched by the spheno-palatine
Soramen (or noteh), presents two processes. The orbital process
in front articulates anteriorly with the maxilla, posteriorly with
the sphenoid (its eells here usually opening into the sphenoidal
sinug), dnternally with the ethmoid, and has a free orbital and
zygomatic surface, the latter Iﬂukmg into the zygomatic fossa,
with a rounded border forming part of the spheno- maxﬂ!ary
fissure ; behind, projecting upward and inward, is the sphenoidal
process, ymﬂvﬂd on its upper surface by a plerygo-palatine

dLWT d
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groove to help to form the same-named canal; articulating
here with the sphenoid hone externally and posteriorly with
the pterygoid process, and having an internal concave surface
forming part of the outer wall of the nasal fossa.

Describe the horizontal plate.

This, completing the nasal floor and hard palate, presents on
its inferior surface a transverse ridge for the tensor palati apo-
neurosis, a deep groove assisting in the formation of the pos-
terior palatine canal; near this the orifices of one or two acees-
sory posterior palatine canals ; an  anterior border, serrated
and bevelled for the palate process of the superior maxilla; a
smooth concave posterior border for the attachment of the
soft palate, terminating in the median line by a projection,
which with its fellow on the other bone forms the posterior
nasal spine for the azygos uvule muscle; and an infernal
thick border, whose upper edge is raised to form with its fellow
a crest articulating with the vomer.

How is this bone developed?
By one center in membrane at the angle of junction of the
two plates (seventh to eighth fetal week).

With what bones does it articulate?
The sphenoid, sphenoidal turbinated, ethmoid, superior max-
illary, inferior turbinated, vomer, and opposite palate.

Give the muscular attachments.
Tensor palati, azygos uvula, internal pterygoid, and superior
constrictor of the pharynx.

The Inferior Turbinated Bones.

Describe them (Figs. 25 and 26).

They are two thin, seroll-shaped bones, extended horizon-
tally along the outer walls of the nasal fosse, just below the
orifice of the antrum, and are attached to the inferior turbi-
nated crests of the superior maxillary and palate bones, and
present three processes for study: a lacrimal, in front of the
upper border, forming part of the lacrimal canal by its june-
tion with the lacrimal and superior maxillary bones; further
back, the ethmoidal process, joining the uneiform process of the

ethmoid ; and from the lower border of this process the mawxil-
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anterior border is grooved for the vertical plate of the ethmoid
and the nasal septal cartilage. The inferior border is received
in the groove formed by the nasal erest of the superior maxil-
lary and palate bones. The posterior border is free, concave,
thick above and thin below, and separates the nasal fossa be-
hind. On each lateral surface 1z the naso-palatine groove (some-
times a canal) for the nerve of the same name, and also small
Surrows for the lodgement of blood-vessels.

Name the bones with which it articulates, and its centers
of ossification.

The sphenoid, ethmoid, both superior maxillary, and both
palate bones. It has two centers (eighth fetal week in mem-
brane), which unite below, but form two lamina above ; ossifi-
cation 18 not completed until after puberty. No muscles are
attached.

The Inferior Maxillary Bone, or Mandible.

Enumerate its general characteristics.
It consists of a body, with two rami, which are surmounted
on either side by a thin triangular eoroncid process in front,

Lot hine g
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Fic. 28.—Inferior maxillary bone, outer surface, side view (Gray).

and an articular condyloid process posteriorly ; the constricted
portion beneath the condyle is termed the neck of the condyle;
the depression separating these two processes is called the sig-
moid notch, crossed by the masseteric vessels and nerve.
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Describe the body of the bone (Fig. 23).

It is horseshoe-shaped, and presents a triangular eminence
in front, the mental process, with a mental tubercle on each side;
extending upward is a median vertical ridge, the symphysis,
marking the junction of the two halves of the bone; on either
side, just below the roots of the incisor teeth, is the ineisor
Jossa, giving origin to the levator menti; and more externally,
below the interval between the two bicuspid teeth, the mental
Joramen for the exit of the mental vessels and nerve. Ex-
tending outward from the base of the mental process is a dis-
tinet ridge, the external oblique line, continuous posteriorly with
the anterior border of the ramus; to it are attached anteriorly
the depressor labiidnferioris and the depressor anguli oris. The
lower border, just in front of the attachment of the masseter,
is grooved for the facial artery. The énternal supface (Fig. 29)

)
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Fi1a6. 20.—Inferior maxillary bone, inner surface, side view (Gray).
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presents an indistinet linear depression, indicating the point of
junction of the two halves of the bone, on either side of the
center of which are two prominent genial tubereles, disposed in
pairs, sometimes blended into two, or even one irregular mass,
the upper giving origin to the genio-hyo-glossi, the lower pair
to the genio-hyoidei muscles.  Upon each side of these tuber-
cles is the oval sublingual fussa for the gland similarly named,
and beneath each is a rough depression for the origin of the
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digastric muscle. iuxtf,nlhnfr obliquely upward and backward
from the sublingual fossa is the duternal obligue line (m\]u-
hyoid ridge) for the same-named muscle ; beneath its edge is
the oblong submaxillary fossa for the uulmmmlldl} u'l.,uld
above it is the alveolar portion, hollowed into alveoli (suckets}
for sixteen teeth in the adult, ten in the child.

Describe the rami.

These ascending, flattened, quadrilateral plates present in
front the eurved coronoid process, giving attachment to the
temporal muscle by its apex, margins, and inner surface ; next
come the sigmoid notch and the condyle surmounting its nar-
row neck, in front of which is a depression for the tendon of
the external pterygoid musele, and externably a small fubercle
for the external lateral ligament. The articular surface is ob-
long, with its long axis transversely oblique from behind for-
ward and outward, and iz convex from behind forward and
from side to side. Upon the inner surface of the coronoid
process commences a longitudinal »idge, with a groove, for the
temporal above, the buccinator muscle below. The outer sur-
face of the ramus has various ridges for the attachment of the
masseter muscle ; its inner surface presents a central oblique
aperture, that of the inferior dental canal (communicating with
each alveolus and terminating at the mental foramen) for the
vessels and nerve ; in front of ‘this opening is a prominent ridge,
terminating behind in a sharp spine, or lingula, for the long in-
ternal lateral ligament; below the spine is the wmylo-hyoid
groove for the same-named vessels and nerves; and behind the
groove is a rough surface for the internal pterjr"md muscle.

At the junction of the posterior and the inferior margins of
the ramus is the angle, marked with rough oblique ridges, ex-
ternally for the masseter, internally for the internal pterygoid
muscle.

With what bones does the inferior maxillary articulate ?
With the two temporals.

What ossific centers has it ?

It is the second bone of the skeleton to ossify (clavicle first),
and is probably developed by several centers for each lateral
half, chiefly in membrane, partly in cartilage, which coossify
about the first year,
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malar, sphenoid, ethmoid, lacrimal, superior maxillary, and
nasal bones.

Why does the skull consist of so many pieces?

To admit of continuous growth of the bones at their edges,
pari passu with the growth “of the brain ; hence plillld‘tllI'L co-
ossification of all the sutures results in idivey.  Obliteration
of the sutures occurs at variable periods after maturity.

What are the fontanelles?

They are membranous intervals in the infant's skull, corre-
sponding to the junction of the four angles of the parietal with
the contiguous bones. They number six, viz., the anterior, of
lozenge-shape, at the junction of the sagittal and coronal su-
tures, usually closed not later than the second year; the poste-
rior, triangular, at the junction of the sagittal and lamhbdoid
sutures, closed a few months after birth ; and the lateral, one
at the antero-inferior angle, another at the pmtemrmf'ermr
angle of each parietal bone, which are closed soon after birth.

How are these spaces closed?

By a gradual extension of the ossifying process, or by the
development of additional centers, inrmmg the so-called
Wormian bones.

THE SKULL AS A WHOLE.

The Cerebral Fossa.

Describe the general characteristics of the anterior fossa with
its foramina (Fig. 30).

Formed by the orbital plates of the frontal, the ecribriform
plate of the ethmoid and erista galli, the lesser wings and part
of the body of the sphenoid, it is convex on either side and
concave in the median line. The foramina are one median,
the foramen cacum, which, if pervious, transmits a vein from
the superior longitudinal sinus to the nose; one s/it on each
side of the crista galli for the nasal nerve; three rows of olfae-
tory foramina on each side for the olfactory filaments; on the
outer side of each olfactory groove the anterior and the poste-
vior ethmoidal foramina, the former transmitting the anterior
ethmoidal artery and the nasal nerve, the latter, the posterior
ethmoidal artery and vein.
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Fic. 30.—Base of the skull, inner or cerebral surface (Gray).
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Give the boundaries and the foramina of the middle fossa.

[n front it 1s bounded by the posterior margins of the lesser
wings of the sphenoid, the anterior clinoid processes, and the
anterior margin of the optic groove ; behind, by the upper bor-
ders of the petrous portions of' the temporal bones and dorsum
sellae ; externally by the squamous plates of the temporals and
anterior inferior angles of the parietals. The foramina are on
each side, the optic for the optic nerve and the ophthalmic
artery. The sphenoidal fissure transmits the third, fourth, three
branches of the ophthalie division of the fifth and sixth eranial
nerves, and filaments of the sympathetic, the ophthalmie veins,
branches of the lacrimal and middle meningeal arteries with
a process of the dura mater; immediately behind this, the
Joramen votundwm, for the superior maxillary division of the
fifth eranial nerve ; more posteriorly, the foramen ovale, for the
inferior maxillary division of the fifth nerve, the small menin-
geal artery, and the small petrosal nerve; between the two,
internally, the foramen Vesalii (often absent), for a small vein;
piercing the posterior inferior angle of the greater sphenoidal
wing, the foramen spinosum, for the middle meningeal artery,
meningeal veins, nervus spinosus, a recurrent branch from the
inferior maxillary nerve, and the sympathetic branches from
the cavernous plexus; on the inner side of the oval foramen
the foramen lacerum (medium) (filled in below by a plate of
cartilage in the fresh state), for the internal carotid artery,
carotid sympathetic plexus, Vidian nerve, and a small menin-
geal branch from the ascending pharyngeal artery ; on the an-
terior surface of the petrous portion of the temporal is seen
the eminence caused by the superior semicircular canal, emi-
nentia arcuata ; outside this the roof of the middle ear, tegimen
tympani ; the groove leading to the hiatus Fallopii ; a smaller
groove and foramen for the small superficial petrosal nerve; a
depression for the Gasserian ganglion; and the orifice of the
carotid canal.

Describe the posterior fossa.

It is deeply concave and formed by the oeccipital, petrous,
and mastoid portions of the temporal, the posterior inferior
angle of the parietal, and part of the body of the sphenoid.
It presents the meatus auditorivs internus for the facial and
auditory nerves and the auditory artery ; the aquaeductus vesti-
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buli for a small artery and vein; the subarcuate fossa; the
Soramen lacerwm posterius tltuib!lllttilw the g]n:w%u-v]ﬁlti.]}ll"m!
pneumogastric, and spinal accessory nerves, the inferior petrosal
and lateral sinuses, and the meningeal branches of the ascend-
ing pharyngeal and occipital arteries ; the mastoid foramen for
a vein and artery ; the posterior {umn[g.rfm'{fjhrrmu-u (inconstant)
for a vein; the anterior condyloid foramen for the hypoglossal
nerve, and a meningeal branch from the ascending pharyngeal
artmy and in the floor of the fossa in the median line is the
Joramen magnum, accommodating the medulla oblongata and
membranes, the spinal accessory nerves, and the vertebral
arteries.

What additional foramina or openings are found at either
side of the base of the cranium (Fig. 31)?

The orifice of the Eustachian tube, admitting air to the mid-
dle ear. The canal for the tensor tympani musele above the
former, separated from it by the septum tubee, the posterior
end of which is the processus cochleariformis. The posterior
orifice of the Vidian canal, for the Vidian nerve and vessels.
Glaserian fissure for the processus gracilis of the malleus,
and the tympanic branch of the internal maxillary artery.
The orifice of the canal of Huguier, transmitting the chorda
tympani nerve. The canal for Jacobson's nerve, the tym-
panic branch of the glosso-pharyngeal. The aguaedwcrws
cochleze, for a small artery and vein running to and from the
cochlea. The eanal for Arnold’s nerve, the auricular branch of
the pneumogastric. The awrieular fissure, for the exit of Ar-
nold’s nerve. The stylo-mastoid foramen, for the exit of the
facial nerve and the entrance of the stylo-mastoid artery.

The anterior and the posterior foramina of the palatal region
have already been sufficiently deseribed, and this region does
not properly belong to the base of the cramium ; while those
opening externally at the base and upon the fuee have been
deseribed sufficiently under the temporal bone and thﬂ supe-
rior and inferior maxillary bones.

The Orbital Cavities,

Describe them (Figs. 32 and 33).
They are two quadrilateral pyramidal ecavities, with bases -

outward, their long axes directed from the front inward and
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backward. in such directions that if prolonged they would
meet about the sella turcica of the sphenoid. Seven bones
contribute to the formation of each, viz ., the frontal', the eth-

Fi1G. 32.—Anterior region of the skull (Leidy).

moid*, the sphenoid®, the laerimal®, the superior maxillary®,
the palate®, and the malar®; each communicates with the
cranial cavity behind by the optic foramen '™ and the sphenoidal
fissure #, with the nasal fossa through the canal of the nasal
duct, and below externally by the spheno-maxillary fissure®
with the temporal, zygomatic, and spheno-maxillary fosse.

What bones compose the roof, and what is its form ?

The orbital plate of the frontal anteriorly, the lesser sphe-
noidal wing behind ; it is concave and directed downward and
forward, presenting internally a depression™ for the fibro-carti-
laginons pulley of the superior oblique muscle of the eye, and
externally the laerimal fossa™ for the lacrimal gland.
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Describe the floor.

Nearly flat, formed chiefly by the orbital plate of the supe-
rior maxillary® and to a less extent by the orbital processes
of the malar®™ and palate bones; it presents just external to
the lacrimal canal a depression for the inferior oblique musele;
externally, the malo-mazillary suture; near the middle, the

infra-orbital groove; and posteriorly, the palato-mazillary
sutire.

Name the bones forming, and the points of interest upon the
inner wall.

It is flattened, formed by the nasal process of the superior
maxillary, the lacrimal®, os planum of the ethmoid*, and the
sphenoidal body. It presents in front the lacrimal groove®,
bounded behind by the laerimal crest; further back respee-
tively the lucrimo-ethmoidal and ethmo-sphenoidal sutures.

What forms the outer wall ?

The orbital plate of the malar and the greater wing of the
sphenoid, and on it are seen the openings of one or two malar
canals™ and the spheno-malar suture.

Describe the superior external angle of the orbit.

Posteriorly, the sphenoidal fissure (foramen lacerum ante-
rius)® for the entrance of the third, fourth, three branches of
the ophthalmic division of the fifth and sixth nerves, and
branches of the middle meningeal artery, a process of the dura
mater, sympathetic nerve filaments, and the exit of the oph-
thalmic veins, and a recurrent branch from the lacrimal artery.
This angle also shows the fronto-malar and the fronto-sphenoi-
dal sutures,

What points does the superior internal angle present?

The suture between the lacrimal, ethmoid, and frontal bones ;
between the junction of the two latter bones the anterior eth-
moidal foramen® for the anterior ethmoidal vessels and nasal
nerve, and the posterior ethmoidal foramen' for the posterior
ethmoidal vessels.

What points does the inferior external angle present?
The spheno-maxillary fissure®™ transmitting the infra-orbital
vessels and superior maxillary nerve, the ascending branches
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What foramen opens at the apex of the orbit?

The optic™, between the two roots of the lesser wing of the
sphenoid, transmitting the optic nerve and the upht]m]mie
Hl't,l;"l'}'.

Mention the nine openings communicating with the orbit.
The optic™, sphenoidal fissure® (foramen lacerum anterius),
spheno-maxillary fissure®, infra-orbital canal®, anterior® and
posterior'” ethmoidal foramina, malar foramina®, supra-orbital
foramen, and laerimal canal® (occasionally, in addition, one or
more external orbital foramina in the wing of the sphenoid).

The Nasal Fossz.
Describe them.
They are two irregular cavities, extending from the base of
the cranium above to the roof of the mouth below, separated
in the median line by a thin osseo-cartilaginous septum, open-
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Fi1G. 34.—Roof, floor, and outer wall of the left nasal fossa (Gray).

ing upon their facial aspect by two large apertures, the anterior
nares, and into the pharynx by the posterior nares. Each fossa
communicates with four sinuses and four cavities (Fig. 34).
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Of what parts is the nasal septum composed ?

In front the erest of the nasal bones and the frontal nasal
spine; its middle portion, the vertical plate of the ethmoid ;
behind, the rostrum of the sphenoid, the vomer, and the
sphenoidal erest; below, the crests of the superior maxillary
and palate bones.

What points does the roof of each fossa present?

In front the sfit for the nasal nerve ; numerous foramina for
the olfactory filaments; the spheno-ethmoidal recess, and most
posteriorly the opening of the sphenoidal sinus.

The floor?

In front the anterior nasal spine; hehind this the opening
of the anterior palatine canal and the palate processes of the
superior maxillary and palate bones ; internally, the nasal and
the incisor erest ; posteriorly, the posterior nasal spine.

Describe the chief points in the outer wall of each fossa.

This presents three irregular longitudinal passages, formed
by three projecting bony plates, called the superior, middle,
and inferior meatuses.

Describe each meatus.

The superior occupies the posterior third of the wall, lies
between the superior and middle turbinated bones (processes
of the ethmoid), and has opening into it two foramina, the
spheno-palatine posteriorly and the posterior ethmoidal cells in
the front part of the upper wall.

The middle occupies the posterior two-thirds of this wall,
lies between the middle and the inferior turbinated bones, and
has opening into it in front the dnfundibulum ; in its center,
the antrum of Highmore.

The dnferior lies between the inferior turbinated bone and
the nasal floor, extends along the whole length of the outer
wall, and has opening into it, in front, the lower orifice of the
canal for the nasal duet (and the anterior palatine canal in the
macerated bone, nof in the natural state).

Describe the position and boundaries of the temporal fossa.
Situated at the lateral region of the skull, each fossa is
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What parts are common to all vertebrz?
A body'; pu&tﬂ'iul]} on each side a pedicle?®, supporting two
laminz?®, which, joining behind, form the weural arch and en-

FiG. 35.—A type-vertebra (Leidy).

close the spmni foramen*. The arch supports seven processes,
one spumus * where the lamina join, two transverse®, and four
articular’.

Describe a vertebral body.

It is composed of cancellous bone, with a thin, compact layer
externally ; its sides are concave from above downward, while
its wpper surface is in the ecervical region, conecave laterally,
forming a lip at either side, while the lower surface is convex
from side to side and concave from before backward, forming an
anterior lip ; in the thoracie region it is flat above and below ;
and in the lumbar region flattened, or slightly coneave above
and below. Articnlar facets and demi-facets for the heads of
the ribs mark the thoracic hodies, neither the lumbar nor the
cervical bodies having these.

Describe the pedicles.

They project backward in all but the cervieal vertebrae, where
they are directed obliquely outward. They present vertebral
notches above and below (deepest alove in the cervical verte-
brae ; below in the thoracic and lumbar spine), forming, when
articulated, intervertebral foramina for the exit of the spinal
nerves and the entrance of vessels.
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What are the laminz ?
Two broad plates closing in the spinal foramen, roughened

Anterior Tubercle sf Trane Proc, .
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FiG. 36.—Cervical vertebra (Gray).

at their upper margins and at the inferior part of their anterior
surfaces for the ligamenta subflava.

Describe the transverse processes.

They are bifid in the cervical and perforated by the verte-
bral foramen for the vertebral vessels and plexus of nerves;
thick and strong. with articular facets in the thoracie ; long and
slender in the luml:uu they spring from the ]uuetmu of the
pedicle and lamina, and also from the side of the body in the
cervical region.

Describe the articular processes.

Two are superior and two inferior, projecting from the june-
tion of the laminze and pedicles. The upper pair look back-
ward and wpward in the cervical region; baekward and out-
ward in the thoracie; backward and fwward slightly in the
lumbar ; the lower pair are exactly the reverse of the upper
in each region.

Describe the spinous processes.

Bifid, short, and horizontal in the eervieal ; long, triangular,
and direeted obliquely downward in the thoracic; and thick,
broad, and quadrilateral in the lumbar.



12 ESSENTIALS OF HUMAN ANATOMY.

Describe the spinal foramen.
1t is largest and triangular in the cervieal, smallest and round
i the thoracic, medium and triangular in the lumbar.,

Name t%l]f peculiar vertebraz of each region, and describe
em.
The first cervical, or atlas (Fig. 37); the second cervical, or
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e

F16. 57.—First cervical vertebra or atlas (Gray).

axis; the seventh cervical, or vertebra prominens; the first,

tenth, eleventh, and twelfth thoracie, and the fifth lumbar.
The atlas supports the head, and is formed of two lateral

masses joined by an anterior and a posterior arch ; the former

Odontard Fros.

Spin. P
Fi16. 38.—Second cervical vertebra or axis (Gray).

presents a fucet posteriorly for the odontoid process. Upon
the upper surface of each lateral mass is an articulur fucet
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looking upward, inward, and backward for the oceipital con-
dyles, while the inferior fucet looks downward and slightly in-
ward ; a small tubercle represents the spinous process. Devel-
opment is by one center for the anterior arch (first year); one
for each lateral mass (seventh fetal week).

The axis (Fig. 38) has surmounting the body the odontoid
process, with a facet in front for articulation with the atlas,
another behind for the transverse ligament., with a roughened apex
to which are attached the check licaments ; on each side of the
odontoid, facing upward and outward, are the superior articular
processes. Development is like -
other vertebrae, except three
additional centers for the odon-
toid, two appearing at the sixth
fetal month, making six.

The vertebra promimens (Fig.
39) is so called because of its
long spinous process, to which
is attached the ligamentum
nuchee. Development is like
other vertebree, except one ad-
ditional center for the anterior

L o

part of the transverse process. Sinacs Foucoh
. 3 Fi1c. 39.—Seventh cervieal vertebra,
The peculiar thoracic vertebra or vertebra prominens (Gray).

(Fig. 41).

The first has an entire facet and a demi-facet on the body ;
the ninth usually has no peculiarity ; the tenth has a demi-
facet on the pedicle and one facet on the transverse process;
the eleventh and twelfth have one facet on the pedicle, none
on the transverse processes, the latter also closely resembling
those of a lumbar vertebra.

The fifth lumbar has a markedly wedge-shaped body, with
the base forward.

How are the ordinary vertebrz developed ?

By two centers for the body and one for each lamina (sixth
to eighth fetal week) ; at sixteen years one center for the tip of
each transverse, and two for the spinous process ; and at twenty-
one years a plate upon the upper and the lower surfaces of the
body, making tén in all; the lumbar vertebrae have two addi-
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masses or alme; its anterior surface is concave, its posterior
convex, and with the coceyx it forms the posterior wall of the

FiG. 42.—Lumbar vertebra (Gray).

true pelvis. Its anterior surface (Fig. 43) is marked by four
transverse ridges, indicating the lines of junction of the seg-

s
Body of ;-

£ Sacral v

Fi6. 43.—Sacrum, anterior surface (Gray).

ments ; eight anterior sacral foramina with broad shallow
grooves for the anterior sacral nerves open on this surface;
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the point of junction with the last lumbar vertebra forms the
promontory (sacro-vertebral angle); and upon each side are
the al@—the expanded portions of the hone. Posteriorly
(Fig. 44) are three or four median tubercles (rudimentary
spinous processes); externally are the laminze, those of the
fifth and sometimes the fourth being deficient ; outside these
is a row of rudimentary articular processes. On each side of
the spine is a broad sacral groove, lodging the origin of the

S G LUTE US

X8 Upper half of sth

F ~— sacral foramen

Fi6. 44.—Sacrum, posterior surface (Gray).

erector spinse muscle; externally are the four posterior sacral
foramina on each side; at the posterior inferior portion of the
bone are the two cornua—articulating surfaces for the coceyx
each lateral surface has on its anterior upper part an awricular
surfuce for articulation with the ilium; on each side of the
apex below is a deep nofeh, for the fifth sacral nerve; the base
resembles the upper surface of a lumbar vertebra, with the
last of which it articulates; the apex, directed downward and
forward, has an oval concave articular surface for the coceyx;
the sacral canal runs the whole length of the bone, triangular
above, small and flattened below, and deficient in its posterior
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wall at the lower part ; it lodges the sacral nerves, and into it
open the anterior and pusteriur sacral foramina.

What centers of ossification has the sacrum?

Thirty-five or forty, appearing from the eighth fetal week
to the twentieth year, coossification being complete from the
twenty-fifth to the thirtieth year. The bodies have each
three or four centers: each lamina one center; the lateral
masses three centers each; the lateral surfaces two each.

Give the muscular attachments.

The pyriformis, coceygeus, and iliacus in front ; the gluteus
maximus, latissimus dorsi, multifidus spinz, erector spinze, and
sometimes the extensor coceygis behind—seven pairs.

Describe the coceyx (Fig. 45).

Tt is usually composed of four rudimentary vertebrae, more
or less cobssified ; it forms a triangular bone whose base' artie-
ulates with the sacral apex. The first piece

resents two cornua®, projecting upward from
either side of the base for articulation with
the sacral cornua, their junctions completing
the fifth sacral foramina for the posterior
branches of the fifth nerves. The apex® is
rounded and oceasionally bifid or turned to
one side ; rudimentary bodies, transverse and
articular processes may be seen on the first
two segments, FiG. 45.—Coceyx.

Describe its development.

From four centers: one for each segment, the first piece
commencing at birth; second, five to ten years; third, ten to
fifteen years; fourth, fifteen to twenty years; cobssification
varies as to time and manner.

Give the muscular attachments.

Laterally the coceygeus; behind the gluteus maximus and
extensor coccygeus (inconstant) ; apex, sphincter ani; in front,
the levator ani,
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The Hyoid Bone.

Describe this bone and its development (Fig. 46).
It consists of a body and two greater and two lesser cornua ;
the greater cornua project backward from the lateral surfaces

Groater Cornu.
Widdle Constrictor oy Pharyaz.

Hy»glorens.

Tezser Corn.
Genie-hyo -glossns,

FiG. 46.—Hyoid bone, anterior surface (Gray).

of the body, and have attached to their tubercular ends the
thyro-hyoid ligaments ; the lesser cornua, attached to the junc-
tion between the body and the greater cornua, give attach-
ment by their apices to the stylo-hyoid ligaments; it is devel-
oped by five centers: one for the hody, one for each greater
horn toward the end of fetal life, and one for each lesser horn
some months after birth.

Give the muscular attachments.

The sterno-hyoid, thyro-hyoid, omo-hyoid, digastrie, stylo-
hyoid, mylo-hyoid, genio-hyoid, genio-hyo-glossus, chondro-
glossus, hyo-glossus, middle pharyngeal constrictor, and some-
times the lingualis.

The Thorax.

Give its structure, form, and boundaries.

It is conical in form, and its osseo-cartilaginous framework
is formed by the thoracic vertebral bodies behind, the ribs later-
ally, and the costal cartilages and sternum in front ; its base is
formed by the diaphragm. Through its apex pass the great
cervical vessels, the pnenmogastric, phrenie, and sympathetic
nerves, the trachea, esophagus, thoracic duct, and apices of the
lungs covered by pleura.






talV) ESSENTIALS OF HUMAN ANATOMY.

What are the most important structures this cavity contains?

The trachea, primitive bronchi and lungs, the heart, aorta
and its primary branches, the internal mammary vessels, the
venz cavae, bronchial and azygos veins, the pneumogastrie,
phrenic, and splanchnic nerves, the esophagus, thoracic duet,
lymphatic vessels and glands, thymus gland or its remains.

The Sternum.
Describe it (Figs. 47 and 48).

The breast-bone consists of three segments, viz. the manu-
brium (handle), the gladiolus (sword), and the ensiform (xi-
phoid) cartilage. Upon the upper border of the manubrium 1s
the interelavicular notch, upon either side of which is the fucet
for the clavicle ; lower, another for the first rib ; below, a demi-
facet for the second rib.

The gladiolus has a demi-facet above for the second rib, an-
other below for the seventh ; and between, fucets for the third
fourth, fifth, and sixth ribs.

The ensiform cartilage has a demi-facet above for the carti-
lage of the seventh rib.

How is this bone developed?

By six centers: one for the manubrium, four for the gladi-
olus, one for the ensiform cartilage (fifth fetal month to eigh-
teenth year); the three pieces rarely coissify.

What muscles are attached to this bone?

Above, the sterno-cleido-mastoid, the sterno-hyoid, and the
sterno-thyroid ; below, the rectus abdominis, the external and
internal oblique, the transversalis, and the diaphragm ; in front,
the pectoralis major; behind, the triangularis sterni.

The Ribs.

‘What is their number, and how are they divided?

Twelve on each side, seven of which are ¢rue, or those artic-
ulating with the sternum by a separate cartilage; five false,
three of which indirectly articulate through the medium of the
seventh cartilage; while the two lowest, having their anterior
extremities free, are called floating ribs,
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Of what parts does a rib consist?

A head, neck, shaft, angle, and tuberosity, except the eleventh
and twelfth ribs.

Describe these parts (Fig. 49).

The head' (except the first, eleventh, and twelfth ribs, which
each have only one facet) is divided into two facets by a ridge
for the interarticular ligament. The neck”® is flattened, rough-
ened upon its upper border for the anterior, and upon its poste-
rior surface for the middle costo-transverse ligaments ; in front

FiG. 40.—A4 and B, typical ribs; €, first rib; D, twelfth rib.

it is smooth. The tuberosity® (absent in the eleventh and twelfth),
placed at the base of the neck, presents a facet for the trans-
verse process of the next lower vertebra, and a vough surfuce
for the posterior costo-transverse ligament. The shaft® 1s
twisted on its long axis (except the first and second), ex-
ternally convex, its upper border rounded, its lower grooved *
for the intercostal vessels and nerve, and presents at its ante-
rior extremity an oval depression® for the costal cartilage. The
angle, at a variable distance in front of the tuberosity, is indi-
cated by a rough line.

How are the ribs developed?

By three eenters (except the eleventh and twelfth, two cen-
ters), one each for the head, shaft, and tuberosity (for the shaft,
gixth fetal week); for the head and tuberosity (sixteenth to
the twentieth year); coossifies at the twenty-fifth year.
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Describe the peculiar ribs.

They are the first, second, eleventh, and twelfth ribs (Figs. 49
and 50).

First ribe, broad, short, flat, one facet on the head, angle ab-
sent ; on the upper surface two parallel grooves, the anterior for
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FiG. 50.—Peculiar ribs.

the subelavian vein, the posterior for the artery, and between
them a tuberele™ (Lisfranc’s) for the anterior scalene muscle, a
guide to the subclavian artery.

Second rih, also flattened, the tuberosity and angle nearly
coincide, and presents near its middle a rough eminence for the
attachment of the second and third digitations of the serratus
magnu® and for the secalenus posticus,
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Tenth rib, usually two facets on the head, hence not peculiar.

Eleventh rib, one facet on the head ; no tuberosity, no neck,
slight angle.

Twelfth rib?, one facet on the head ; neither neck, angle, nor
tuberosity.

Describe the costal cartilages.

The costal eartilages (Fig. 47) prolong the ribs to the ster-
num and greatly increase the elasticity of the chest-wall ; they
gain in length to the seventh, and then become shorter; their
breadth decreases from above down ; their directions vary : the
first descends, the second is horizontal, the third ascends, and
the others (exeept the last two) descend in the line of the rib
for a short distance and then ascend. Kach presents two sur-
faces, two borders, and two extremities; the anferior surfuces
are convex and give attachment in part to the thoracie and
abdominal muscles ; the posterior surfaces are concave, giving
attachment to the diaphragm and triangularis sterni; the bor-
ders give attachment to the intercostal muscles and fascize ; the
outer ends are conlinued into the osscous tissue of the ribs;
internally, the cartilages of the true ribs unite with the ster-
num (see page 80); those of the first three false ribs (eighth,
ninth, and tenth) become slender and pointed, and unite with
the one above; the eleventh and twelfth are pointed and free.
The sixth, seventh, and eighth (sometimes the fifth and ninth)
have a series of interchondral articulations by means of a
broad cartilaginous band.  All are prone to ossify in old age.

The Pelvic Bones.
What are they?

The ossa innominata, the sacrum, and the coeeyx.

Describe the innominate bone (Figs. 51 and 52).

It is formed by the union, about puberty, of three bones,
the ilium, ischium, and pubes (Fig. 51). At their point of
junction is the acetabulum (cotyloid eavity) for the head of
the femur—the pubes forming one-sixth, the ilium three-sixths,
and the ischinm two-sixths. A rough eentral depression at the
bottom of the acetabulum lodges a vaseular mass of fat covered
with synovial membrane, while the anterior lower margin is in-
terrupted by the cotyloid notch, bridged across by the trans-
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a large ovoidal opening in the male, a smaller and triangular
one in the female.

Describe the ilium.

This is the upper expanded portion of the bone (Fig. 51),
presenting along its upper border the erest with its outer
and inner lips, terminating in front by the anterior superior
spinous process, giving origin to Poupart’s ligament, the sarto-
rius and tensor fascize femoris museles, and behind by the
posterior superior spinous process, to which are attached part of
the erector spinze muscle and the oblique band of the sacro-
iliac ligament. Below both the anterior and posterior spines
is a process called, respectively, the anferior (for the straight
tentlon of the rectus femoris muscle) and posterior inferior spin-
ous (for the great sacro-sciatic ligament) ; by these projections
a noteh is formed in front and behind, the former giving partial
origin to the sartorius muscle and transmitting the external
cutaneous nerve. Between the posterior inferior spine and the
spine of the ischium is situated the greater sacro-seiatic notch,
giving exit to the pyriformis muscle, the greater and lesser
sciatic, superior and inferior gluteal and pudie nerves, also one
to the obturator internus musecle, and the sciatie, gluteal, and
pudic vessels. About two inches from the posterior superior
spine, passing downward and outward from the erest, is the
superior gluteal line, from the surface back of which arise the
glutens maximus muscle and a few fibers of the pyriformis;
about an inch behind the anterior superior spine, passing from
the crest downward and backward to the upper part of the
great sacro-sciatic notch, is the middle gluteal line, the gluteus
medius arising from the space between these two lines; pass-
ing downward and backward, from the upper part of the ante-
rior inferior spine to the front of the sacro-sciatic notch, is the
inferior gluteal line, between which and the middle arises the
gluteus minimus. Above the acetabulum is a groove for the
reflected tendon of the rectus femoris muscle. The inner sur-
Jaee presents (Fig. 52) in front the iliac fossa for the ihacus
muscle and a broad groove for the psoas-iliacus tendon ; pos-
teriorly is seen—1, a smooth surface below the ilio-pectineal
line in the true pelvie cavity; 2, an awricular surface for the
sacrum ; 3, a rough surface for the sacro-iliac ligaments; 4, a
rough surface for the muscles of the back.
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Describe the ischium.

[t consists of a body, tuberosity, and ramus, and forms the
lowest part of the innominate bone. The external surface of
the body forms two-sixths of the acetabulum ; helow this is a
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F16. 52.—Right os innominatum, internal surface (Gray).

groove for the obturator externus tendon; its inner surface -
forms the lateral houndary of the true pelvis; from the poste-
rior border, below the center, projects the spine of the ischium,
above and below which are the greater and lesser sacro-seiatic
notches, the latter giving egress to the obturator internus mus-
ele and ingress to its nerve and to the pudic vessels and nerve.
The lowest portion presents a fuberosity, with an outer and an
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obturator vessels and nerve; the descending ramus, thin and
flat, joins that of the ischium, completing the anterior bound-
ary of the obturator foramen.

How are these bones developed?

By three primary centers (Fig. 53), one for each bone (from
the eighth fetal week) ; and five secondary centers: one for the
erest, one for the tuberosity, one for the anterior inferior spine,
one for the symphysis, and one Y-shaped. joining the three pieces
forming the acetabulum, appearing about puberty ; bone cois-
sifies completely about the twenty-fifth year. (For order of
junection, see Gray.)

What muscular attachments has the innominate bone?
Those of the abdomen, some of the thigh, those of the peri-
neum and pelvie floor.

The Pelvis.
Describe the pelvis.
Formed by the two innominate bones, the sacrum and the
coceyx, all above the ilio-pectineal lines is called the false pelvis,
consisting of the two iliac fossa ; all below, the true pelvis,

Describe the true pelvis.
Its brim, or inlet, somewhat heart-shaped, is formed by the
linea ilio-pectinea at the sides, completed in front by the spine

F1G. 54.—Diameters of the pelvis.

and crest of the pubes, behind by the anterior margin of the
base of the sacrum and promontory of the sacrum. Its aver-
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age diameters in the female are, antero-posterior?, four inches ;
the oblique®”, four and one-half inches; transverse'’, five
inches ; its long axis, if extended, would pass from the middle
of the coceyx to the umbilicus ; in the male these measure-

ments are diminished by at least one-half' inch.

Describe the cavity.

This is bounded in front by the symphysis pubis, behind by
the concavity of the sacrum and coceyx, on either side by the
broad, smooth inner surface of the ischium and by the lower
part of the ilium. forming a curved canal wider in the middle
than at its outlets, measuring in depth of the symphysis one
and one-half inches, three and one-half inches in the middle
axial line, and four and one-half inches posteriorly, perhaps as
much as five and one-half inches in males.

Describe the lower circumference of the pelvis.

This is called the outlet, 1s bounded on each side by the tu-
berosity of the ischium, the pubic arch in front and tip of the
coccyx behind. Its diameters, antero-posterior, oblique, and
transverse, measure respectively five, four and one-half, and
four inches, being the reverse of the diameters of the inlet,
explaining the rotation of the fetal head; in the male the
diameters average three and one-half inches.

What are the chief differences between the male and the
female pelvis?

The strength of the bones, distinctness of the muscular im-
pressions, the depth and narrowness of the cavity, and large
obturator foramina mark the male pelvis; the lighter bones,
broader iliac fossme, the less-curved sacrum, the wider pubie
arch, and the universally greater diameters distinguish the
Semale peluvis.

BONES OF THE UPPER EXTREMITY.

Name the bones.

The claviele, scapula, humerus, radius, ulna, scaphoid, semi-
lunar, cuneiform, pisiform, trapezium, trapezoid, os magnum,
unciform, five metacarpal, and fourteen phalangeal bones.

Describe the clavicle.
It is along bone, curved like the italic letter /) its outer third
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flattened from above downward, and concave anteriorly; the
inner two-thirds is cylindrical and convex anteriorly ; it extends
almost horizontally between the sternum and scapula, the two
extremities being respectively termed the sternal and the
aeromial.

Describe the chief points presented by the clavicle, com-
mencing at the outer extremity.

The upper surface (Fig. 55) has émpressions, that in front for
the deltoid, that behind for the trapezius; at the outer end is

Sternal extremity Acromial extremity

®
-
e BT T ARTOCL o
Rl T

. .‘.'d'EE':_-_\__ wE ] J."""_'_‘-# _". ¥ '--"!_..“"

FiG. 55.—Left elaviele, superior surface (Gray).

a fucet articulating with the acromial process of the scapula;
at the posterior border, beneath, is the conoid tubercle ( Fig. 56),
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F1c. 56.—Left clavicle, inferior surface (Gray).

just above the coracoid process of the seapula, for the eonoid
ligament ; extending from the tubercle, forward and outward,
nearly to the outer end of the anterior border i1s the obligue
line for the trapezoid ligament ; occasionally at the center of
the anterior border of the outer third is the deltoid tubercle.
The under surface of the middle portion presents the subclavian
groove for the same named muscle—either here or on the pos-
terior surface appears the medullary foramen directed outward ;
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the inner third of the superior border bears an imipiression for
the sterno-mastoid muscle (Fig. 55), while the inner half of
the anterior margin has another @mpression for the pectoralis
major muscle. Beneath the posterior border of the sternal
end is the rhomboid impression, for the rhomboid or chondro-
clavicular ligament. The sternal end is triangular in form, its
inner surface for articulation with the sternum, this surface
being continuous with a facet beneath, for articulation with
the first costal cartilage.

Give its development.

By two centers: one for the shaft earliest in the body (thirtieth
day); one for the sternal end (eighteenth to twentieth year);
uniting about the twenty-fifth year.

Give the muscular attachments.

The sterno-cleido-mastoid, trapezius, pectoralis major, deltoid,
subelavius, sterno-hyoid, and usually the sterno-thyroid ; six or
seven in all.

Describe the scapula.

The shoulder-blade, a large, flat, triangular bone, extends
from the second to the seventh rib or seventh space on the
back and side of the thorax, its posterior margin lying nearly
parallel to and one inch from the spinous processes of the
vertehrae.

The venter (anterior surface) or subscapular fossa is concave,
presents some transversely oblique ridges (Fig. 57) for the
tendinous insertions of the subscapular muscle, and a mar-
ginal surface along the inner border—triangular above and
below, linear between—{for the serratus magnus muscle. The
subscapular angle is the transverse depression at its upper part
where the fossa is deepest.

The dorsum (posterior surface) (Fig. 58) is divided by
prominent bony ridge, the spine, affording attachment to tlm
deltoid and trapezins museles and endmg in the aecromion
process, into the supra- and infraspinous fossz, for the origin of
similarly named museles; in the latter is a nutrient frrmmen
The lower fossa presents a marginal surface, divided by an
obligue line at the junetion of the lower and middle thirds, int{}
two surfaces, the lower for the teres major, the upper for the
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teres minor muscles; about the junction of the middle and
upper thirds of this border is a groove for the dorsalis Sﬂ'rlpj.l]iﬁ
vessels. The spine internally presents a friangular surface,
over which plays the ascending part of the trapezius muscle.

The acromion process (summit of the shoulder) is a triangular
flattened process, curving outward, forward, and upward, to

Fi16. 57.—Left scapula, anterior surface or venter (Gray).

overhang the glenoid fossa ; giving attachment along its outer
margin to the deltoid ; its inner margin, the trapezius; by its
apex, to the coraco-acromial ligament ; and having on its inner

margin, behind the apex, an articular facet (Fig. 57) for the
clavicle.
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root is a rough dmpression for the conoid ligament, whence
runs obliquely forward and outward on its upper surface a
ridge for the trapezoid ligament. The coraco-acromial liga-
ment is attached externally.

Describe the scapular borders.

The superior border—the shortest—presents at the base of
the coracoid the suprascapular noteh (Fif‘f 58), becoming a
foramen when the transverse ligament is in situ, through which
passes the suprascapular nerve, above which passes the supra-
scapular artery; from the border just internal to the notch
arises  the omo-hyoid muscle. The axillary border—the
thickest—presents just below the glenoid fossa a rough sur-
Juace for the long head of the triceps musecle, succeeding which
is a lmuntudum] groove for part of the suhsmpuhr muscle.
The mmﬂauf border—the longest—presents an anterior lip for
the serratus magnus muscle, a posterior lip for the supra and
infraspinatus muscles, and an éntermediate space for the levator
scapulae above, for the rhomboideus minor from the edge of
the triangular apex of the spine, and for the fibrous arch of
the rhomboideus major musele below.

Give the points of interest connected with the angles.

The superior angle (Fig. 57) affords partial attachment to
the serratus magnus, to the levator scapula, and supraspi-
natus muscles. The inferior angle (Fig. 58) affords attach-
ment to the teres major muscle, part of the serratus magnus,
and (often) a few fibers of origin of the latissimus dorsi. The
external angle, or head, presents a shallow pyriform glenoid
Sfossa (Fig. 57) for the heu& of the humerus, deepened, in the
fresh state, by the glenoid ligament, from the upper part of
which and from the supraglenoid tuberele the long head of the
biceps flexor cubiti arises. The neck (Fig. 58) is the slightly
depressed surface surrounding the head; the surgical neck is
well posterior to the head, passing through the suprascapular
notch (Fig. 58).

How is this bone developed ?

By seven centers: one for the body (second fetal month);
two for the coracoid (one at the first year, one at the fifteenth
to the seventeenth year); two for the acromion; one for the
vertebral border; one for the inferior angle (all these last,
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fifteenth to seventeenth year); coossification (twenty-second
to twenty-fifth year). The acromion may not unite with the
spine by bony union, but by a gliding joint with synovial
membrane.

Give the muscular attachments.

The subscapular, supra and infraspinatus, deltoid, trapezius,
omo-hyoid, serratus magnus, levator scapulw, rhomboideus
minor and major, triceps, teres minor and major, biceps, coraco-
brachialis, pectoralis minor, occasionally the latissimus dorsi.

The Arm.

Describe the chief processes and the general characteristics
of the humerus.

This, the only arm bone, articulates above with the seapula,
below with the ulna and radius. The upper extremity, the Aead
(Fig. 59), nearly hemispherical, facing upward, inward, and
s]lghtly backward, forms with the glenmd fossa of the scapula
the shoulder or scapulo-humeral joint. Best marked supe-
riorly is the constriction called the anatomical neck, indi-
cating the capsular attachment; external to the head is the
greater tuberosity, with three facets for the supra- and infra-
spinatus and the teres minor museles; in front, directed
inward and forward, is the lesser tuberosity for the subscﬂ.pular
muscle ; commencing between these two projections, and
extending for the upper third of the bone, is the bicipital
grovve, passing obliquely downward and inward, lodging the
long head of the biceps muscle; into the anferior lip of this
groove 1s inserted the pectoralis major muscle, into the poste-
rior lip the teres major, and into the floor the latissimus dorsi.
The constriction beneath the tuberosities is called the su-
gieal neck. The shaft, cylindrical above, prismoid and flat-
tened below, presents upon the middle of its outer surface a
roughness for the deltoid muscle, and below it, winding from
behind forward and downward, on the back of the bone (Fig. 60),
is the spiral groove for the musculo- spiral nerve and superior pro-
funda artery, internal and external to which arise the inner and
outer heads of the triceps muscle. At about the center of the
inner border of the bone is an fmpression for the coraco-brachialis
muscle, just below which is the medullary canal, directed down-
ward. The lower half of the anterior border, 'the lower half
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of the external and the internal sur-
faces, and the internal supracon
dylar ridge give origin to the bra-
chialis anticus. The lower extremity
presents an inner (very proniinent)
and an oufer l‘_"f'H'f_.'U.'-r-l'!I:.!IH'f.’, uxtumlin;_{

from each of which, upward on the
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Fie. 59.—Left humerus, anterior
view. (Gray.)
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shaft, are the dnternal and the external supracondylar ridyes ;
from the external ridge and epicondyle arise the external lat-
eral ligament and the extensor and supinator muscles ; from the
inner epicondyle and ridge arise the internal lateral ligament and
the flewor muscles and round pronator. Projecting from the
lower front portion of the outer condyle is the radial head
(eapitellum ), for articulation with the radius; while internal to
this, extending from the anterior to the posterior surface of the
bone, is the ‘!"II.I“L.} -like trochlear surface for the greater sigmoid
eawty of the ulna. The coronoid fossa in front "of the trochlea
receives the coronoid process of the ulna during flexion of the
forearm, while the olecranon fossa, similarly placed behind,
accommodates the tip of the olecranon during extension.

How is the humerus developed?

By seven centers: one for the shaft (fifth fetal week) ; one
for the head (first to second year); one (sometimes two) for
the tuberosities (second to third year; by the fifth year the cen-
ters for the head and the tuberosities have cobssified) ; one for
the radial head (second year); one for the internal epicondyle
(fifth year); one for the trochlea (twelfth year); one for the
external epicondyle (thirteenth to fourteenth year). The lower
centers are all covssified with the shaft by the sixteenth or
seventeenth year except that for the inner epicondyle, which
unites at the eighteenth year, while the head unites at the twen-
tieth year.

Give the muscular attachments.

The supra and infraspinatus, teres minor, subscapularis,
pectoralis major, latissimus dorsi, teres major, deltoid, coraco-
brachialis, brachialis anticus, triceps, subanconeus, pmnatur
teres, flexor carpi ulnaris, pa]mans longus, flexor dtglturum
sublimis, flexor carpi radlal:ﬂ, supinator lnntrus extensor carpi
radialis lunfrlur and brevior, extensor communis digitorum, ex-
tensor carpi ulnaris, anconeus, supinator brevis, and extensor
minimi digiti (sﬂmetlmes}

The Forearm.

Describe the ulna.
This, the inner forearm bone (Fig. 61), longer than the
radius, forms the greater part of the articulation with the

7
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Thumerus, while it is excluded from the wrist-joint by the inter-
articular fibro-cartilage. Its upper extremity forms the point
of the elbow. The olecranon process presents upon its anterior
part a saddle-shaped articular surface which, with its con-
tinuation on the coronoid process, is the greater sigmoid cavity
for the trochlea of the humerus; continuous with this upon
the outer side is the lesser sigmoid ecavity for the head of the
radius ; to the superior surface is attached the triceps tendon,
and the apex is accommodated by the oleeranon fossa of the
humerus during extension. Projecting forward below the ole-
eranon is the coronoid process, fitting into the same named
fossa of the humerus during flexion, its upper surface forming
part of the greater sigmoid cavity ; it presents, where it joins
the shaft, a tubercle for the oblique ligament and a rough vm-
pression for the brachialis anticus muscle above and internally.
At the front is a small eminence for the flexor sublimis digi-
torum, whence descends a ridge for the pronator teres. The
shaft, large and prismatic above, smaller and rounded below,
has on its anferior surface the medullury foramen, directed
upward, and gives attachment to the flexor profundus digito-
rum and pronator quadratus muscles ; the duternal surface gives
attachment to the flexor profundus; the posterior surface (Fig.
62) gives attachment from above downward to the anconeus,
supinator brevis, extensor ossis metacarpi pollicis, extensor
longus pollicis, and extensor indicis. The posterior border gives
attachment by a common aponeurosis to the flexor and exten-
sor carpi ulnaris and to the flexor profundus digitornm. The
external sharp border affords attachment to the interosseous
ligament. The lower carpal extremity, or head, articulates by
its outer surface with the sigmoid cavity of the radius, and by
its lower with the triangular fitro-cartilage; projecting inter-
nally and behind is the styloid process, to whose apex is attached
the internal lateral ligament, to a depression at its base the
fibro-cartilage ; upon the posterior surface is a groove for the
tendon of the extensor carpi ulnaris.

How is this bone developed?

By three centers: one for the shaft (eighth fetal week);
one for the head (fourth year); one for the olecranon (tenth
year, joining the shaft at the sixteenth year) ; head cobssified
with the shaft by the twentieth year.
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Give the muscular attachments.

The triceps, anconeus, flexor carpi ulnaris, brachialis anticus,
pronator teres, flexor sublimis and lnufumhh digitorum, flexor
longus pcn]lu::h (very often), pronator quadratus, flexor and ex-
tensor carpi ulnaris, supinator brevis, extensor ossis metacarpi
and longus pollicis, and extensor indicis.

Describe the radius.

Shorter than the ulna, situated upon the outer side of the
forearm, with a small upper extremity, forming only a small
part of the elbow- joint, its lower end is large, forming the chief
part of the wrist-joint. It is slightly curved and “of a pris-
matic form. The lhead (upper extremity) (Fig. 61) is cylin-
drical, with a slightly eupped upper surface, articulating with
the radial head of the humerus, by its sides with the “lesser
sigmoid cavity of the ulna and the orbicular ligament by which
it is embraced ; the constriction beneath the head is the ne ck ;
below and to the inner side is the tuberosity, rough toward its
posterior margin for the biceps tendon, smooth in front for a
bursa ; the shaft is prismoid. curved outward, smaller above
than below, having a sharp internal @nferosseous border for the
interosseous ligament, with the medullary foramen directed
upward at the junection of the middle and upper thirds of the
anterior surface. 'This surface gives attachment to the flexor
longus pollicis and pronator quadratus. and by an oblique line
to the radial head of the flexor sublimis. The external surface
gives attachment to the supinator brevis and pronator teres.
The posterior surface (Fig. 62) gives attachment to the supi-
nator brevis, extensor ossis metacarpi pollicis, and extensor
brevis pnlhcis

The lower carpal extremity has on its lower face an arficular
surface divided by a slight ridge into two facets for the semi-
lunar and *-‘sr:aphmd bunes, upon its inner side the shallow
sigmoid cavity for the ulnar head ; externally the styloid process
giving attachment by its apex to the external lateral ligament,
by its base to the supinator longus musele; and on its posterior
and external convex surfaces are five grooves for the extensor
tendons.

How is this bone developed ?
By three centers: one for the shaft (eighth fetal week):
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one for the Cdllr’ll extremity (second year); and one for the
head (fifth year, joins the shaft at puberty); bone covssified
by about the twentieth year.

Give the muscular attachments.

The biceps, the supinator brevis, flexor digitornm sublimis
and longus pollicis, pronator guadratus, the extensor ossis
metacarpi and brevis pollicis, pronator teres, and supinator
longus.

The Hand.

Into what segments is the hand divided ?
Into the carpus (eight bones), metacarpus (five bones), and
phalanges (fourteen bones); total, twenty-seven bones.

Describe the arrangement of the carpal bones.

They are placed in two rows of four each ; thus, enumerat-
ing from the radial to the ulnar side, with palm upward ; first,
or proximal row : scaphoid?®, semi-
lunar!, cuneiform®, pisiform?; see-
ond, or distal row : trapezium®, tra-

pezoid',t, os magnum’, unciform®.

‘With how many bones does each
articulate ?

Seaphoid, five; semilunar, five;
cuneiform, three; pisiform, one;
trapezium, four; trapezoid, four;
os magnum, seven; unciform, five.

Describe the chief peculiarities of
each bone (Figs. 63, 64, and

65).
The scaphoid® (boat-shaped) has
_ on the anterior surface a tuberosity ;
F““'ﬂﬁ;’f‘ ;%};Fﬂc(;ﬂ?ﬂ]id?f_nes' a transverse groove on the dorsum
parallel to the convex articular sur-
face for the radius; facets for the os magnum and semilunar
bones on its inner surface; on its lower surface are facets for

the trapezium and trapezoid.

The semilunar' (half-moon) presents a convex facet above
for the radius and a part of the triangular fibro-cartilage; on
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FiG. 64.—Bones of the left hand, dorsal surface (Gray).

its outer face a semilunar facet for the scuphoid; on its lower,
a coneave one for the os magnum and apex of the unciform ;
a quadrilateral one on the inner face for the cuneiform.

The cuneiform® (wedge-shaped) has an oval facet in front for
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the pisiform ; one external for the semilunar; an inferior con-
cavo-convex facet for the unciform ; a superior convex facet
for the triangular fibro-cartilage.

The pisiform? is rounded, with one ovoeidal facet for the
cuneiform.

The trapezium® is obliquely grooved on its palmar surface
for the tendon of the flexor carpi radialis ; superiorly is a con-
cave facet for the scaphoid; below, a saddle-shaped one for the
first metacarpal; internally, one large concave facet for the
trapezoid, and a smaller one for the second metacarpal.

The trapezoid™ is wedge-shaped, apex palmar, has four artie-
ular surfaces touching, separated by sharp edges, the external
for the trapezium ; inferior (like a ridge-roof’), for the second
metacarpal ; internal, for the os magnum; superior for the
seaphoid.

The os magnuwn® has superiorly a convex head for the seca-
phoid and semilunar, a neck and body ; below, facets for three
metacarpal bones ; externally, one for the trapezoid ; internally,
one for the unciform.

The uneiform" is triangular, has a sigmoid internal articular
facet for the cuneiform ; two facets below tor the fourth and fifth
metacarpals ; one, external, for the os magnum ; by apex with
the semilunar; from the palmar surface projects the curved
unciform process.

When do these hones ossify ?

Os magnum and unciform, during the first year; cuneiform,
third year; trapezium and semilunar, fifth year; scaphoid,
sixth year; trapezoid, during the eighth year; pisiform, about
the twelfth year.

(The muscular attachments to the carpal and tarsal bones
will be given under the Muscular System.)

Describe the metacarpal hones.

They are five long bones, with shaft, head, and base. The
Jirst metacarpal (sometimes considered a phalanx) is shorter,
has only one facet on the base, and has one ossific center for
the shaft (eighth fetal week) and one for the base (third year).
The sccond metacarpal has four facets on the base for the tra-
pezium, trapezoid, os magnum, and third metacarpal; it, in
common with the rest, has one ossific center for the shaft
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Fig. 65.—Bones of the left hand, palmar surface (Gray).

(ei:g'hjth fetal week) and one for the head (third year; they
coissify by the twentieth year). The thivd metacarpal articu-
lates with the os magnum ; on the ulnar side it has two small
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facets for the fourth metacarpal, and a single facet on the radial
side for the second metacarpal ; the outer angle of its base is
the styloid process. The j'rmrrﬁ metacarpal has two facets for
the unciform and the os magnum, a single facet on the ulnar
side for the fifth metacarpal, and two small ones on the radial
side for the third metacarpal. The fifth metacarpal articulates
with the unciform by a concavo-convex facet, has only a lateral
facet on the radial side for the fourth metacarpal, and on the
ulnar side a prominent tubercle for the extensor carpi ulnaris
tendon.

Describe the phalanges.

They are fourteen in number—three for each finger, and two
for the thumb—they are long bones, having a shaft, hase, and
condyles, except those of the distal row. The bases of the
first row, cup-shaped, articulate with the heads of the meta-
carpals ; those of the second and third have a double concavity,
separated by a median ridge, and articulate with the condyles
of the row above; the distal extremities of the ungual phal-
anges have rough, horse-shoe shaped tubercles, ungual processes,
on their palmar surfaces for attachment of' the pulp of the fin-
ger ; they ossify by one center for the shaft (eighth fetal week),
and one for the base (third to fifth year); uniting in from
eighteen to twenty years.

BONES OF THE LOWER EXTREMITY.
They include those of the hip, thigh, leg, and joot.

The Thigh.
Describe the femur.

It is the longest bone of the skeleton. and inclines toward its
fellow to bring the knee-joint near the center of gravity dur-
ing walking, this obliquity being greater in the female, from
the breadth of the pelvis, and in a . short person than in a tall
one of either sex.

The head (Fig. 66), forming rather more than a hemisphere,
directed npward, inward, and forward, has behind and below its
center the fossa capitis for the ]wqmcntum teres, The neck,
joining the head with the shaft, is “flattened and pyramidal ; in
the adult male it forms an obtuse angle with the shaft of about
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125°.  After ossification is completed, twenty years, this angle
does not change nor does the neck become horizontal.

The great trochanter is a large, irregular, quadrilateral emi-
nence, directed upward, outward, and backward, marked on its
external surface by a diagonal line for the glutens medius;
below and behind this is a smooth surface for a bursa beneath
the gluteus maximus ; in front is inserted the gluteus minimus ;
superiorly is the pyriformis; and upon its inner surface is the
digital fossa for the tendon of the obturator externus musele ;
and above that the internal obturator and gemelli muscles are
inserted.

The lesser trochanter (Fig. 67), small and conical, projects
from the lower back part of the base of the neck, receiving
the insertion of the psoas muscle above and the iliacus below.

The anterior and posterior intertrochanteric lines connect these
processes, the latter being the more prominent, while to the
former is attached the anterior portion of the capsular liga-
ment. At the middle of the posterior intertrochanteric line is
a tubercle for the quadratus femoris musecle, sometimes a linea
guadrati,

The shaft, broad and eylindroid at either extremity, narrow
and triangular in the center, slightly curved forward, has its
medullary foramen at the junction of the middle and lower
thirds of its posterior surface, directed upward; and from its
anterior surface arise the erureus and suberureus muscles.

The linea aspera, a prominent longitudinal ridge occupying
the middle third of the posterior surface, has an external and
an internal lip, and an intermediate space; above, it divides
into three lines, one directed upward to the base of the greater,
one to the base of the lesser trochanter, a third, the most inter-
nal, continuous with the anterior infertrochanteric line, forming
with it the spiral line, while below the linea aspera bifurcates
to inclose the smooth popliteal space, the inner division grooved
for the femoral vessels. In general terms, this line and its
subdivisions have attached the following muscles: the vastus
internus and externus, the pectineus, the three adductors, the
short head of the biceps, and the gluteus maximus.

Of the two condyles, the énternal is the longer by about half
an inch, to bring both condyles on the same horizontal plane
in the normally oblique position of the femur; above each con-
dyle, behind, is a depression for the gastroenemius (above the
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external the plantaris muscle also originates) ; separating them
is the dntercondyloid notch, to whose sides are attached the eru-
cial ligaments ; in front, the condyles form a continuous artic-
ular surface, the trochlea ; the outer, as well as the inner, con-
dyle presents an epicondyle upon its free surface for the lateral
ligaments, beneath which, on the outer condyle, is a groove for
the tendon of origin of the popliteus musele ; above the inter-
nal -:’.-untl}-']c 1s a small adductor tubercle for the tendon of the
adductor magnus.

Give the development of the femur.

By five centers: one for the shaft (fifth fetal week); one
for the condyles (ninth fetal month); one for the head (end
of the first year) ; one for the greater trochanter (fourth year);
one for the lesser trochanter (thirteenth to fourteenth year);
all eovssified by the twentieth year in the reverse order of their
[q}j)b‘{[ Fince,

Give the muscular attachments.

The three glutei, pyriformis, two obturators, gemelli,
quadratus, psoas, iliacus, two vasti, short head of biceps, pecti-
neus, three adductors, crureus, suberureus, gastrocnemius,
plantaris, and popliteus.

The Patella.
Describe the patella (Iig. 68).

It is flat, triangular, placed at the front of the lower end
of the femur, and, being developed in the quadriceps tendon,

FiG. 68.—Right patella : a, anterior surface; b, posterior surface.

is probably a sesamoid bone; the convex anterior surface is
roughened ; the posterior surfuce is divided by a vertical ridge
into two smooth facets for the trochlea, the outer being the
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broader and deeper; the apex gives attachment to the liga-
mentum patellae ; and the superior and lateral borders to the
rectus femoris, crureus, and vasti muscles. It i1s developed by
one center (about the third year); the muscular attachments
have been already given.

The Leg.
Describe the tibia.

The shin-bone, situated at the inner front part of the leg, is
only second in length to the femur; the head, or upper ex-
tremity, is large and expanded on each side into two lateral
tuberosities, bearing upon their upper surfaces smooth concave
ovoidal facets for ‘the femoral condyles, between which is the
vertical, bifid spine for the extremities of the semilunar fibro-
dltl]'lf"ﬁ*: the depressions in front and behind its base gwlng
origin to the erucial ligaments. Below, in the mid-line, in
front of the head, is the fubercle for the ligamentum patellm
(Fig. 69); separating the tuberosities behind is the pﬂphmai
notch, giving attachment to the posterior crucial ligament ;
the pﬂsteriur surface of the inner tuberosity is a transverse
groove for the insertion of the semimembranosus tendon ; upon
" the back of the outer tuberosity, facing downward, is a facet
for the head of the fibula; running obliquely frem this facet,
downward and inward, on the posterior surface (Fig. 70),is the
oblique line for the popliteal fascia and muscle, part of the soleus,
flexor longus digitorum, and tibialis posticus muscles; just
below the llnE directed downward, is the medullary canal the
largest in the skeleton. The external surfuce (Fig. 69) gwes
attachment to the tibialis anticus. The infernal surfuce 18
largely subeutaneous; it gives attachment above to the sarto-
rius, gracilis, and semitendinosus.

The prismoid shaft has three borders, the anterior, called the
crest or shin, and the external or inferosseous ridge, for the inter-
osseous membrane, and the ‘nternal for the soleus and flexor
longus digitorum. The lower extremity, smaller than the upper,
has an inferior concave surface for the astragalus, an external
rough triangular surface for articulation with the fibula; it is
grooved posteriorly for the flexor longus hallucis tendnn has
projecting downward internally the “internal malleolus, which
articulates by its outer surface w1th the side of the astragalus,
is grooved behind for the tibialis posticus and flexor longus
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digitornm tendons, and has attached to its tip the internal
lateral ligament.
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How is this bone developed ?

By three centers: one for the shaft (seventh fetal week);
one for the head (before or at birth); one for the lower end
(second year); bone coossified by the twenty-first or twenty-
second year.

Give the muscular attachments.

SNemimembranosus, tibialis anticus and posticus, biceps, ex-
tensor and flexor longus digitorum, sartorius, gracilis, semi-
tendinosus, popliteus, soleus, and quadriceps femoris by the
ligamentum patellee.

Describe the fibula (peroneal bone).

It is long, slender, and is placed externally nearly parallel to
the tibia.

The head or upper end articulates by a flattened facet with
the external tibial tuberosity, and is prolonged upward behind
into the styloid process for the short external lateral ligament ;
below and behind is attached the long external lateral liga-
ment and the biceps tendon.

The shayt, triangular and twisted (Figs. 69 and 70), has
four borders and four surfaces ; the borders are antero-external,
antero-infernal (interosseous), postero-external, and  postero-
internal ; the surfaces are anterior, external, posterior, and
internal. To the anterior surfuce are attached the extensor
longus hallueis, extensor longus digitorum and peroneus tertius
muscles ; to the ewfernal surface, the peroneus brevis and
longus ; to the posterior surface, the soleus and flexor longus
hallucis ; to the internal surface, the tibialis posticus. The
external malleolus forming the lower extremity, longer than the
internal, articulates by its inner surface with the outer side of
the astragalus ; is grooved behind for the peroneus longus and
brevis tendons ; to its summit is attached the middle, and to
rough depressions in front and behind, the anterior and poste-
rior fasciculi of the external lateral ligament of the ankle.

Describe its development.

By three centers: one for the shaft (eighth fetal week);
one for the malleolus (second year); one for the head (fourth
year) ; bone coissified by the twenty-fifth year, but, contrary to
rule, the lower epiphysis unites first.
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Give the muscular attachments.
Biceps, soleus, three peroneals, the extensor and flexor of the
great toe, the extensor longus digitorum, and tibialis posticus.

The Foot.

Into what segments are the bones of the foot divided?
Into the farsus (7); metatarsus (5); and phalanges (14);
total, 26 bones (Figs. 71, 72 and 73).

Name the tarsal bones.
Caleaneum® (0s caleis), astragalus', cuboid®, navicular?, in-
ternal’, middle®, and external® cuneiform.

Give the chief peculiarities of each tarsal bone.

The astragalus' has a large rounded head ®, a neck, a body',
superiorly a trochlear surface broader in front than behind, for
the tibia, and continuous with it on either
side facets for the internal and external mal-
leolus; the under surface presents two
articular facefs, separated by a groove for
the calcaneo-astragaloid ligament, running
obliquely forward and outward ; that behind
for the caleis, that in front partly for the cal-
cis, but chiefly for the caleaneo-navicular liga-
ment ; it articulates with the tibia, fibula, os
caleis, and navicular, and is developed by one
center (seventh fetal month).

The os caleis?, the largest tarsal bone,
forms by its fuberosity® the heel, has a
groove on its upper surface to correspond to
that of the astragalus; behind and in front
of which are two articular ficets for the
same bone: on the inner side projects the
sustentaculum tali supporting the internal
articular surface; beneath this process the
inner surface of the bone is deeply eoncave
for the flexor tendons, plantar vessels, and
nerves ; its anterior concavo-convex surface  Fia. 71.—Bones of
articulates with the cuboid; on the under [hemiht foot qorsal
surface are an inner and an outer tuberele ; ;
it articulates with the astragalus and cuboid, and is developed

8
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from two centers, one for the main mass (sixth fetal month)
and one for the tuberosity (tenth year); union after puberty.

The cuboid has one articular surface each for the os caleis,
external cuneiform, the fourth and fitth metatarsals, and some-
times for the navicular; upon the under surface is a deep
groove for the peroneus longus tendon, and behind this a ridge
terminating externally in a tuberosity ; it is developed from one
center (ninth fetal month).

The navicular, situated internally, is concave behind for the
head of the astragalus; is convex in front with three facets for
the three cuneiform bones; externally there may be a facet for
the cuboid; and internally, below, is the tuberosity for part of
the posterior tibial tendon; it is developed from one center
(fourth year).

The iuternal cuneiform, the largest, is placed at the inner side
of the foot, has its base downward, upon which is the tuberosity
for partial insertions of the tibialis posticus and anticus ten-
dons ; in front is a kidney-shaped fuecet for the first metatarsal ;
externally are two fucets for the second metatarsal in front, the
middle cuneiform behind ; posteriorly a facet for the navicular ;
it is developed by one center (third year). -

. The middle cuneiform, the smallest, has its base upward, a
triangular fucet in front for the second metatarsal, another be-
hind for the navicular, along the posterior and superior borders
of the inner face a fucet for the internal cuneiform ; and exter-
nally a smooth facet for the external cuneiform ; it is developed
by one center (fourth year).

The external cuneiform is intermediate in size with its base
upward, has an anterior triangular fucet for the third meta-
tarsal ; another posterior for the navieular; two upon the in-
ternal surface for the second metatarsal and middle cuneiform ;
and two upon the outer surface for the fourth metatarsal and
for the cuboid : it is developed by one center (first year).

Describe the metatarsal bones.

These five long hones have prismoid shafts® anteriorly a
head for articulation with the phalanges, posteriorly a base
articulating with the tarsus and with one another.

The first metatarsal is shorter, much stouter than the others,
and articulates with the internal cuneiform : developed by one



THE FOOT.

Cronar fow tanddon of
f'#-..pm MeiEl HALLUGIS

MF; PEREUTES LokEyd ——

Gromw fer rLmsutin BECVIE
Tarsus

————

FERZHEWE BRLVE

ERIIEN0EIANI YrsEca 4]

i

II %
A
. fanden of
| gat gACTIS orciTemy il

Fi6. 72.—Bones of the right foot, dorsal surface (Gray).

T LeNEVE HALLUGCIS



116 ESSENTIALS OF HUMAN ANATOMY.

ABDUCTOR HALI u-t:..-i“‘k
ey R

FLEXOR BREVIS HALLUCIS

Bk ANTigws

TLERO® GECvar
-{ & ABDWETOR
iR BEiT

FLExoR mREwig
i TE RV

FLEXOR LONGUS
DIGITORUM



THE ARTICULATIONS. 117

eenter for the shaft (seventh fetal week); one for the base
(third year), united by the twentieth year.

The second metatarsal, the longest, articulates posteriorly
with the middle cuneiform, internally with the internal cunei-
form, externally with the external cuneiform and third meta-
tarsal, four bones in all : developed by one center (seventh fetal
week) for the shast, one for the head (third year), united at
twenty years.

The third metatarsal has a fucet on the base for the external
cuneiform, two on its inner side and one on its outer for the
contignous metatarsal : developed like the second.

The fourth metatarsal articulates behind with the cuboid,
has a fucet on the inner side divided into an anterior portion
for the third metatarsal, a posterior for the external euneiform,
and externally one fucet for the fifth metatarsal, under which
is a deep groove: developed like the second.

The fifth metatarsal has a triangular oblique surface for the
cuboid, continuous internally with one for the fourth meta-
tarsal ; externally a tubercular eminence: developed like the
gecond.

Describe the phalanges.

~ They resemble closely those of the hand, except that they
are strongly compressed from side to side, instead of from be-
fore backward : ossification also similar, but later. Thus, the
shaft centers appear from the second to the fourth month, and the
epiphyses appear at the bases in the fourth to the eighth year.

THE ARTICULATIONS.

- How are the articulations classed?

In three divisions: 1. Syna—rﬂkmsw, immovable, as most of the
‘eranial articulations; 2. Hemiarthrosis, yielding (limited mo-
‘tion), as that between the vertebral hodies, or at the pubie
-.,""'ph;fsls 3. Diarthrosis, freely movable.

mﬁ clmas are the synarthroses divided?
hondrosis, union by cartilage, as sacro-iliac joint
on by lggamvﬁnt as sutures; 3. Synostosis,
Bm}utan are true and.falm; .
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tooth-like, as the interparietal suture; S. serrata, like saw
teeth, as the interfrontal; S. limbosa, when bevelled in addi-
tion to dentation, as the fronto-parietal. The S. notha (false
suture) includes S. sguamosa, formed by two overlapping bev-
elled edges, as the squamo-parietal suture; and the S. har-
monta, mere apposition of roughened surfaces, as the two su-
perior maxillary bones.

2. Schindylesis, where a thin edge is received into a cleft or
groove, as the vomer between the superior maxillary and pal-
ate bones.

3. Gomphosis, the insertion of a conical process into a socket,
as teeth in their alveoli (not really a bony articulation, as teeth
are not bones).

How are diarthroses classed?

As arthrodia, gliding joints In tarsus and carpus ; enarthroses,
ball-and-socket joint—hip- or shoulder-joints ; ginglymus, hinge-
joint—elbow-joint ; trochoides, or lateral ginglymus, a pivot
turning within a ring, as the superior and inferior radio-ulnar
and central atlanto-axial ; condyloid where surfaces are ellipti-
cal, as radio-carpal (wrist); wreciprocal reception, or saddle-
shaped surfaces, as first carpo-metacarpal (base of thumb).

Motions.— Flexion, extension, adduction, abduection, eircum-
duetion (a combination ¢n succession of the four), rotation, and

gliding.

What structures are essential to the formation of each of the
three classes of articulations?

For synarthroses; two or more bones, an interposed layer of
fibrous tissue (sutural licament) or, perhaps, cartilage (base of
the skull); symphyses, an interposed bond of fibro-cartilage,
with strong bands of white fibrous tissue, 7. e. ligaments (liga-
ments are sometimes composed of yellow elastic tissue, as the
ligamenta subflava or ligamentum nuchsae) ; diarthroses, two or
more cartilaginous-coated surfaces (reducing friction), some-
times interarticular fibro-cartilages to deepen joint-surfaces, as
those of the knee and temporo-maxillary joints, a complete fi-
brous capsule, and often additional ligamentous bands, some in-
terarticular, 7.e. within the joint-cavity, and a synovial (serous)
membrane lining the interior of the capsule, but not extending
upon the cartilages; a similar membrane also forms saes



THE ARTICULATIONS OF THE TRUNK. 119

(bursz) outside the joints, with which they often communi-
cate, serving to reduce friction of the tendons, Ilgdl]lbllfﬁ ete. ;

the layer of bone beneath the articular cartilage is the denser
articular lamella ; it contains neither Haversian canals nor

eanaliculi, but has larger lacune.

What is the rule as regards the nerve-supply of joints?

The interior of the joint, the muscles moving it, and the
skin over their insertions, are supplied by the same trunk or
trunks of nerves (this explains the reflex contractions of dis-
eased joints,

The Articulations of the Trunk.

Describe the vertebral articulations.

Formed by the contiguous surfaces of the bodies, laminze,
articular, spinous; and transverse processes; their ligaments
are:

An intervertebral connecting fibro-cartilage, ov disk, between
the bodies of all true vertebra, except the atlas and axis.

An anterior common ligament® passing medianly over the
fronts of the vertebral bodies, most firmly attached to their

margins.

A posterior eommon ligament, similarly disposed behind the
hodies.

Nhort or lateral vertebral ligaments, fibers running at most
over three vertebrae, firmly uniting the bodies where the ante-
rior and the posterior common ligaments are deficient.

Ligamenta subflava, of yellow elastic tissue, connecting the
laminze from an internal surface above to an upper edge below.

Capsular®, enclosing the artienlar processes, and lined with
synovial membrane.

Supra- and interspinous, the former connecting the tips, the
latter being interposed between the spinous processes,

Intertransverse, connecting transverse processes ; nerves, spinal
in each region; arteries, vertebral, pharyngeal, and ﬂ‘iCEIldln‘T
cervical arteries in the nerk, intercostal arteries in the thuramu
region, and lumbar arteries in the loin.

Describe the occipito-atlantal articulation.
A pair of ginglymo-arthrodial joints formed by the con-
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dyles of the occipital bone and the superior articular proe-
esses of the atlas. Its ligaments arve:

Two anterior occipito-atlantal® (Fig. 74), extending from the
anterior margin of the foramen magnum to the anterior arch
of the atlas, blending on either side with the capsular liga-
ments ; the second ligament is a rounded cord in the middle
line.

A posterior occipito-atlantal, much broader, from the poste-
rior margin of the foramen magnum between the condyles, to
the postero-superior border of the posterior arch of the atlas,
and is incomplete on each side for the ingress of the vertebral
artery and egress of the suboccipital nerve.

Two capsular ligaments™, lined with synovial membrane, sur-
rounding the articular surfaces.

Two lateral (or anterior obligue), passing upward and inward
from the transverse process beyond the vertebral foramen to
the jugular process of the occipital bone; nerve, suboccipital ;
arteries, from the vertebral.

Describe the atlanto-axial articulation.

The lateral joints are arthrodia, that between the atlas and
odontoid process is trochoides. The ligaments of the lateral
joints and arches are :

Two anterior atlanto-axial®,
membranous, passing between
the lower front border of the
atlas to the front of the axis
with a central rounded cord.

The posterior atlanto-axial,
stretching between the postero-
inferior edge of the ring of the
: i .atlas to the superior edge of

% T the arch of the axis behind ; it
Tantoasial T e ew. 18 pierced on each’ side by the

second cervical nerve.

The anterior'® common ligament is continned over the
median portions of the above to the occiput, as ronnded cords.

Two eapsular®®, synovial-lined, surrounding the articular
processes,

The ligaments of the eentral atlanto-axial joint are:

The transverse® (Fig. 75), extending between the tubercles




THE ARTICULATIONS OF THE TRUNK. 121

on the inner surface of each lateral mass of the atlas; it holds
the odontoid process in’place, and between the two is a synovial
membrane surrounded by a capsule, the transverso-odontoid
Joint ; between the odontoid process and the posterior surface
of the anterior arch of the atlas is the atlanto-odontoid articu-
lation, surrounded by a eapsule lined with synovial membrane ;
passing upward and downward from the transverse ligament
are two bands, attached above to the basilar margin of the
foramen maguum ; below, to the upper half of the body of the
axis, forming a cross: henee the transverse ligament may be
called the crucial ligament ; nerves, all these joints are supplied
by the second cervical or the loop between it and the suboceip-
ital ; arteries, are branches of the vertebral.

What ligaments connect the axis and occiput?

The posterior common lgament' extends upward, to be
attached far up the basilar process; this ligament is usually
regarded as

The oceipito-axial or oecipito-cervical ligament, attached
above to the basilar groove of the occiput, below, to the third

FiG. 75.—Occipito-axial and atlanto-axial  F1G. 76.—Temporo-maxillary artic-
ligaments, posterior view. nlation, external view.

cervical body and that of the axis (next comes the vertical
part of the crucial already deseribed); deepest of all are the
three odontoid ligaments—two lateral oceipito-odontoid, or
check®, extending from the sides of the apex of the odontoid
to the inner edge of the occipital condyles, while stretching
between the odontoid tip and the under surface of the basilar
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process, close to the foramen magnum, is the central oceipito-
odontoid, or ligamentum suspensorium.

Describe the temporo-maxillary articulation.

The upper compartment is arthrodial, formed by the glenoid
fossa and eminentia articularis of the temporal bone and the
upper surface of the fibro-cartilage ; the lower is ginglymoid,
between the under surface of the fibro-cartilage and the condyle
of the lower jaw. The ligaments are crrps::fu;-, passing between
the maxillary and temlmml bones near their marging, consisting
of ligamentous fibers, which are thicker at certain parts and are
deseribed as :

The external lateral ligament®, attached above to nearly the
whole length of the lower edee of the zygoma and its tuberele,
below to the outer side of the neck of the condyle of the jaw.

The short internal lateral ligament, extending between the
spine of the sphenoid and inner edge of the olenoid fossa, and
a ridge on the inner side of the neck of the LUIHI}]E

The long internal lateral :’fgr:mmrf (spheno-mandibular liga-
ment), stretching between the spine of the sphenoid and the
forepart of the tip of the inferior dental foramen, the lingula.

The interarticular fibro-cartilage, concavo-convex on the upper
surface, concave transversely below, dividing the joint into two
separate synovial cavities. °

The stylo-maxillary ligament®, extending from the styloid
process to the angle of the jaw, is really a process of the deep
fascia ; nerves, the masseteric and auriculo-temporal branches of
the inferior maxillary nerve; arteries, temporal, middle
meningeal, ascending pharynweal posterior auricular, tympanic
branch of the internal maxillary, and ascending palatme

Describe the costo-vertebral articulations.

These are each formed (1) between the head of a rib and the
bodies of two adjoining vertebrae (except the first, tenth,
eleventh, and twelfth, which articulate with but one vertebra
each), being ginglymo-arthrodial ; and (2) between the tuberosity
of each rib (except the eleventh and twelfth) and the trans-
verse process of a vertebra, and is arthrodial.

Describe the costo-central articulations.

The ligaments are :
A capsular ligament®, attached all around each articular
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surface, the synovial lining being sub-
divided into two cavities by the

Interarticular ligament®, passing be-
tween the ridge on the head of the
rib to the intervertebral fibro-carti-
lage.

The stellate ligament®, or anterior
costo-central, arising from the ante-
rior surface of the head of the rib,
whenece the fibers radiate to the ver- B Okt O
tebra next above, and below to the " aments anterior view.©
adjoining vertehr.';, and to the inter- e
vertebral disk; nerves, anterior branches of the spinal nerves;
arteries, the intercostals.

Describe the costo-transverse articulations.

Arthrodial, ten in number, their ligaments are :

Capsular, attached beyond the margins of the articular facets.

Superior costo-transverse® has two sets of fibers ; the anterior
passing between the upper border of the neck of the rib to the
transverse process of the vertebra above; the posterior to the
articular and transverse processes.

Middle costo-transverse, connecting the back of the neck of
the rib with the contiguous transverse process; it has three
parts, upper and lower and a conjugal ligament passing through
the spinal canal.

Posterior costo-transverse, stretching from the tip of the trans-
verse process to a rough projection beyond the facet on the
tuberosity of the rib ; nerves, posterior branches of the thoracie
nerves ; arteries, intercostals and posterior spinal.

Describe the (1) chondro-sternal articulations, (2) the con-
nection between the ribs and costal cartilages,
and (3) the interchondral joints.

(1) The first, sixth, and seventh are synarthrodial, the other
joints are arthrodial. The first, sixth, and seventh have no
synovial membrane ; the third, fourth, and fifth have one; the
second has two. The ligaments are capsular ; the anterior and
posterior thicker segments are described as

Aunterior and posterior chondro-sternal ligaments, Occasion-
ally there is an inferarticular ligament, notably in the second
chondroid joint, dividing the synovial cavity into two,
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(2) The costal eartilages are firmly attached to the cup-like
depression at the end of each rib, and by the periosteum con-
tinued over to form the perichondrium.

(3) The dnterchondral articulations, arthrodial, are found
between the edges of the cartilages of' the sixth, seventh, and
eighth ribs, sometimes the fifth and ninth, having each a capsule
lined with synovial membrane. In addition there is an anterior
and a postevior chondro-ziphoid ligament which binds the
xiphoid cartilage and the sixth and seventh cartilages together;
nerves, intercostals ) arteries, internal mammary or its branches,

Describe the ligaments of the sternum.

The manubrium and gladiolus are bound together by the
anterior and posterior intersternal lgaments, with a layer of
cartilage between them (an amphliarthrodial joint, sometimes
a diarthrodial) ; that between the ensiform cartilage and the
gladiolus is synarthrodial.

Describe the sacro-vertebral articulation.

Similar to other vertebral articulations, but has, in addition,

The sacro-lumbar ligament, extending from the transverse
process, pedicle, and body of the fifth lumbar vertebra to the
non-artienlar portion of the base of
the sacrum and periosteum of the ilium,
and anterior sacro-iliac ligament.

The ilio-bembar ligament' (Fig. 78),
extending from the front surface and
tip of the transverse process of the
fifth, and lower edge and front sur-
face of the transverse process and
pedicle of the fourth lumbar verte-
bra, to the inner lip of the iliac crest;
nerves, fourth and fifth lumbar, sympa-
thetic; arteries, ilio-lumbar, last lum-
bar, and lateral sacral.

Describe the sacro-iliac articulations.

i e They are synarthrodial, formed be-

and hip, posterior view. tween the auricular surfaces of the

ilium and sacrum, and have the fol-

lowing ligaments upon each side, in addition to the symphy-
seal cartilage :
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the same name ; nerves, anterior and posterior branches of the
fifth sacral and coceygeal, posterior division of the fourth, and
probably the second and third sacral; arteries, lateral and
median sacral.

Describe the pubic articulation.

Amphiarthrodial, between the two pubic bones; its liga-
ments are:

An interosseous filwro-cartilage, or interpubic disk.

A suprapubic, extending along the crest of the pubes on
cach side, blending with The fibro-cartilage.

A posterior, little more than periosteum.

An anterior, thick, strong, decussating, attached to the con-
tiguous portions of the body and rami.

“An inferior, or subpubic, arched, filling up the angle between
the pubic rami ; nerves and arteries of no special moment.

The obturator ligament® is a fibrous membrane filling the
same named foramen, except at the upper and outer part.

The Articulations of the Upper Extremity.

Describe the sterno-clavicular articulation.

An arthrodial joint formed between the sternal end of the
clavicle and the sternum and cartilage of the first rib, having
an interarticular fibro-cartilage usually dividing the joint into
two distinet synovial saes ; its ligaments are :

A capsular, passing hetween the articular margins and firmly
connected with the fibro-cartilage. Its strenﬂ'thc.mnrr bands are
the anterior and posterior shnw-cfamcuf&r e'u?rmwufs

The interclavieular, passing from the posterior superior angle
of the inner extremity of each clavicle, and attached to the
sternum between.

The rhomboid, or chondro-claviewlar, stretching from the
upper border of the first costal E‘ll‘tllaﬂ'ﬂ to the rhomboid
impression of the clavicle ; nerves, from the ‘descendens cervicalis
and from the nerve to the subchnus, arteries, contiguous
muscular branches.

Describe the acromio-clavicular articulation.

An arthrodial joint formed by the outer extremity of the
clavicle and the acromion process of the scapula; it rarely has
complete interarticular fibro-cartilage and two synovial sacs,
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otherwise there is only one sac; its ligaments are, the capsular,
attached to the anterior and posterior borders, upper and lower
surfaces of the acromion and clavicle ; the superior and inferior
acromio-clavieular lgaments.

The coraco-clavicular®; composed of the conoid?, conical, at-
tached by its apex to the base of the coracoid process, by its
base to the conoid tubercle of the claviele and a line internal
to it (Fig. 79).

The trapezoid, broad and thin, quadrilateral, stretching be-
tween a ridge on the upper surface of the coracoid to an ob-
lique line on the under surface of the clavicle; nerves, supra-
scapular and circumflex ; arteries, suprascapular, anterior eir-
cumflex, acromio-thoracic.

What are the proper ligaments of the scapula?

The coraco-acromial®, a triangular flat band, attached by its
apex to the summit of the acromion, by its base all along the
outer border of the coracoid process. Its anterior and poste-
rior edges are thick and its center thin. The superior transverse
ligainent bridges the suprascapular notch. It has two bands.
The inferior transverse, or spino-glenoid, is near the base of the
spine in the infraspinous fossa. The glenoid belongs properly
to the scapula, but is deseribed with the shoulder-joint.

Describe the shoulder-joint (Fig. 79).

An enarthrodial joint formed by the head of the humerus
and glenoid fossa of the scapula. TIts synovial membrane is
reflected upon the tendons of the biceps and subscapularis, and
the joint has numerous burse in its vieinity, with some of
which it eommunicates, notably the subcoracoid and subscapu-
lar; the ligaments are, capsular®, from the margin of the gle-
noid fossa above, to the anatomical neck of the humerus below.
Strengthening bands are outside and inside the capsule; the
former are coraco-humeral®, transverse humeral ligaments, and
surrounding tendons. Within the joint-cavity are three gleno-
humeral ligaments ; the upper one, or Flood's, is just below and
parallel to the biceps tendon; the middle one, or infernal of
Sehlenim, is oblique ; the inferior gleno-humeral is the inferior
or broad ligament of Schlemm.

The glenoid is a dense fibro-cartilage, triangular in cross-sec-
tion, attached to the cireumference of the fossa, deepening the
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socket, and continuous above with the long head of the biceps
musele’, which really serves as one of the chief ligaments ;
nerves, suprascapular, eircumflex, subscapulars ; arteries, supra-
scapular, subscapular, dorsalis scapula, anterior and posterior
circumflex.

Describe the elbow-joint (Fig. 80).

(Ginglymoid, formed by the lower end of the humerus,
greater and lesser sigmoid cavities of the ulna and head of the
radius ; its ligaments are:

Fic. 79 —Left shonlder-joint and scap- Fi1c. 80 —Left elbow-joint,
ular ligaments antero-internal aspect.

A capsule', large, capacious, and usunally deseribed as show-
ing anterior, posterior, internal, and external ligaments.

The anterior ligament ' extends from the humerus, above the
articular surface and coronoid fossa, to the front of the eoronoid
process of the ulna and orbicular ligament.

The posterior ligament extends from the back of the humerus,
from condyle to condyle, and through the olecranon fossa, to
be attached all around the olecranon process, close to its articu-
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lar margin, a few fibers to the back of the neck of the radius
and to th{, orbicular ligament.

The external lateral ldt.lhlte from the lower part of the con-
dyle to end in the orbicular ligament, sending a few fibers to
the neck of the radius and iutmuwu:-us ]'HH"[I'LI‘ of the ulna.

The internal lateral®, triangular, rises from the antero-inferior
aspect of the inner qumml}]e,, and is attached to the inner side
of the coronoid and olecranon processes. There are three
sets of fibers: A umr.i‘f;-cm'm.uf;t'u', fm.uu:;r'ﬁ—i:-f{f{r.*'r:rm;.qT and (a trans-
verse set) olecrano-coronoid ; nerves, musculo-cutaneous, ulnar,
median, musculo-spiral ; arteries, the two profunda arteries,
anastomotica magna, anterior and posterior ulnar recurrent,
posterior interosseous recurrent, radial recurrent, and some
muscular branches.

Describe the superior radio-ulnar articulation.

It is a diarthrosis rotatoria, or trochoides, formed by the
head of the radius and lesser sigmoid cavity of the ulna, its
synovial membrane being continuous with that of the elbow-
joint ; its only ligament is the

Orbicular®, surrounding the head of the radius, forming only
four-fifths of a circle by most of its fibers, but some, continued
below the sigmoid cavity, form a complete cirele; nerves and
arteries as above. This ligament and articulation belong to the
elbow-joint.

Describe the inferior radio-ulnar articulation.

A lateral ginglymus, formed by the ulnar head and sigmoid
cavity of the radius; its a._',rnmial membrane is so loose as to be
called the membrana sacciformis ; the li gaments are :

The triangular fibro-cartilage attached by its apex to the
fossa at the base and to the apex of the styloid process of the
ulna, by its base to the margin of the radius below the sigmoid
cavity.

The anterior radio-ulnar stretches between the anterior edge
of the sigmoid cavity of the radius to the rough surface above
the articular surface of the ulna.

The posterior radio-ulnar is similarly attached behind ; nerves,
anterior interosseous of the median and posterior interosseous
of the musculo-spiral ; arferies, anterior and posterior inter-
osseous and carpal arches.
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What other ligaments bind the radius and ulna together?

The interosseous jr.in‘*}.i;i'.l.i'*u.mf‘r’, p:lﬁrsitlg Uhliclul‘:ly {iuwnward
and inward from the interosseous ridge of the radius to
that of the ulna.

The obligue®, attached to the tubercle at the base of the
coronoid proeess of the ulna above, and below to the shaft of
the radius a little below its tuberosity ; nerves and arteries are
from the anterior interosseous nerve and artery.

Describe the wrist-joint.

It is a condyloid articulation with elliptical surfaces. Its
motions are flexion and extension, adduction and abduetion, a
combination of these producing circumduction. It has no rota-
tion ; this is acecomplished by supination and pronation of the
bones of the forearm. It is formed between the radius and
triangular fibro-cartilage above, and the scaphoid, semilunar,
and cuneiform below ; its licaments are, ecapsular, with four
strengthening bands, an anterior radio-carpal, passing between
the radius, the styloid process of the ulna, and the fibro-carti-
lage to the first and second rows of the carpal bones,

A posterior radio-carpal is similarly disposed, passing from
the radius to the first three carpals.

An dnternal lateral, fan-shaped, passing from the styloid
process of the ulna to the pisiform, and the side and back of
the cuneiform bone.

An external lateral, radiating from the tip and front of the
styloid process of the radius to the scaphoid, os magnum, and
trapezium ; the posterior annular ligament also assists the wrist-
ligaments proper; nerves, ulnar, median, and posterior inter-
osseous ; arteries, anterior and posterior carpal arches, anterior
and posterior interosseous.

Describe the carpal articulations.

Arthrodial, they consist of (1) the joints between the bones
of the first row ; (2) those between the bones of the second ;
and (3) those between the two rows, the medio-carpal.

(1) The pisiform has a separate capsular ligament, with two
bands connecting it with the unciform and base of the fifth
metacarpal, and a separate synovial membrane ; the other three
bones of this row are connected by
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Tiwo interosseous ligaments, between the scaphoid and lunar,
and the lunar and cuneiform; and
Two dorsal and two palmar igaments, binding together the

same bones.
(2) The four bones of the second row have

Two or three interosseous ligaments, connecting the os mag-
num with the trapezoid externally (mcmntaut), the unciform
internally ; a third between the trapezinm and trapezoid ; and

Three dorsal and three palmar ligaments, passing between
the contiguous bony surfaces.

(3) The two rows are united by the dorsal and palmar liga-
ments and two lateral, continnous with those of the wrist-
joint ; the anterior annular ligament, passing from the hook of
the unciform and from the pisiform to the trapezium and
seaphoid bones, is an important carpal ligament. The synoviul
membrane is common to all the carpal joints, except the
pisiform ; nerves, posterior interosseous, median and ulnar;
arteries, anterior and posterior carpals of the radial and ulnar,
carpal of the anterior interosseous, carpal of the deep palmar
arch, and terminal twigs of the anterior and posterior inter-
08Seous,

Describe the carpo-metacarpal articulations.

That of the thumb is one of reciprocal reception, and enjoys
all movements but rotation of the metacarpal on its own axis;
it possesses a distinct synovial sac, and its only ligament is the

Capsule attached around the articular surfaces of the trape-
zinm and first metacarpal.

The other four metacarpals from arthrodial joints with the
adjacent carpal bones, with three dorsal ligaments passing
from the trapezinm, trapezoid, and os magnum to the second
bone ; two ligaments from the os magnum to third; fwo liga-
ments—one from the magnum, the other from the unciform
—+to fourth ; one ligament connecting with the fifth metacarpal
and unciform.

One palmar ligament passes from the trapezium to the
second metacarpal ; ‘one ligament each from the trapezium,
magnum, and uneciform to the third ; one ligament connects the
unciform and fourth bone; one ligament passes from the
unciform to the fifth metacarpal.

An interosseous ligament connects the contiguous inferior
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angles of the os magnum and unciform with the adjacent sur-
faces of the third and fourth metacarpal bones; the synovial
membrane 1s that common to intercarpal joints, sometimes the
joint formed between the fourth and fifth metacarpals and
unciform forms a separate synovial sac; nerves and arteries are
the same as those for the medio-carpal joint.

Describe the union of the metacarpal bhones with one
another.

That of the thumb is isolated ; the bases of the others are in
contact, forming arthrodial joints, lined by prolongations of
the synovial sac of the carpus, and are bound together by pal-
mar, dorsal, and interosseous ligaments ; the deep transverse
ligament binds together their heads; it is a part of the
palmar fascia.

Describe the metacarpo-phalangeal and interphalangeal
articulations.

They are ginglymo-arthrodial, connected by two lateral liga-
ments and an anterior fibro-cartilage, or glenoid ligament,
except for the thumb, where this is replaced by two sesainoid
bones, while behind an expansion of the extensor tendon and
some loose areolar tissue completes each little synovial capsule ;
nerves and arferies are from the digitals ; the interphalangeal
~ joints resemble the metacarpo-phalangeal in regard to liga-

ments ; they are true hinge-joints ( ginglymus).

The Articulations of the Lower Extremity.

Describe the hip-joint.

An enarthrodial, but not so freely moving joint as that of
the shoulder; it is formed by the head of the femur and the
acetabulum of the os innominatum ; the ligaments are (Fig. 81):

The capsular®, arising near to the acetabular margin, and
from the outer surface of the transverse ligament ; it is attached
to the femur in front to the trochanter major and spiral line,
and behind to the neck about half an inch from the posterior
intertrochanteric line ; it is thence reflected like a tube up to
the head of the femur. The capsule has accessory ligaments
from the three bones of the os innominatum, ilio-femoral, ilio-
trochanteric. pubo-femoral, ischio-capsular.

The ilio-femoral®, or Y-ligament, arising from the anterior infe-

= 1
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rior iliac spine to be attached to the spiral line, the outer and
inner marging so well marked as to seem like distinet liga-
mentous bands showing the capsule between.

The ligamentum teres', arising by separate heads from each
gide of the cotyloid notch externally, passes beneath the trans-
verse ligament rising from it and the fossa acetabuli covered
by the synovial membrane, and is attached to the fossa capitis
of the femur.

Cotyloid, a marginal fibro-cartilage attached all around the
acetabular margin, forms the transverse ligament below, deepen-
ing the socket.

Transverse, is a ligamentous band of the cotyloid bridging
the cotyloid noteh, converting it into a foramen ; nerves, from
the anterior ¢rural by branch to rectus, obturator, accessory
obturator, nerve to the quadratus femoris, great sciatic or

Fi1:. 81.—Hip-joints, anterior view.

lower part of the sacral plexus; arferies, internal and external
circumflex, obturator, gluteal, and sciatic. The synovial mem-
brane commonly communicates with the bursa beneath the
ilio-psoas muscle.

Describe the knee-joint.

Ginglymoid, formed by condyles of the femur, upper surface
of the tibial head, and patella, it has the largest synovial sac of
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any joint, sending a prolongation beneath the popliteus musele
and another two or three inches up the front of the femur,
beneath the quadriceps tendon, the suberural bursa or pouch ;
the bursa between the semimembranosus and internal head of
the gastrocnemius and Inner condyle usually communiecates
with the joint, and often one or more of the remaining bursa
near the articulation; its ligaments consist of

An anterior or ligamentum patell=® (Fig. 83), a continuation
of the quadriceps tendon attached to the tubercle of the tibia
below, which, with the fibrous hood formed by the two vasti
tendons attached to the patellar margins and the oblique lines
on the head of the tibia extending upward from the tubercle,
cover in the joint in front blending with the lateral ligaments.

The posterior or ligamentum Winslowii®, formed of dense,
interlacing fibers, having incorporated with it part of the semi-
membranosus tendon’ (Fig. 82), extends from the femur to the
tibia and from the external to the internal lateral ligaments.
The popliteal oblique ligament passes from the back part of the
inner tuberosity of the tibia, connected with the semimem-
branosus upward and outward, within the intercondyloid noteh,
to the back part of the external condyle of the femur. The
ligamentum arcuatum is sometimes present below the oblique
ligament convex inferiorly.

The internal lateral®, a strong flat band passing from the
depression on the inner femoral epicondyle to the inner border
and surface of the shaft of the tibia for two or three inches
(9-8 em.) below the articular surface; it is attached to the
internal semilunar fibro-cartilage.

The external lateral ligaments are two in number :

The long*, a rounded cord attached above to external epi-
condyle of the femur, below to the outer part of the head of
the fibula, splitting the tendon of the biceps;

The short, behind and parallel to the above, attached above
to the lower part of the outer femoral cendyle, below to the
summit of the styloid process of the fibula; it joins the
arcuate above when that is present. All the preceding liga-
ments are accessory to and strengthen the

Capsular ligament, within which are the internal ligaments
(Fig. 83).

The anterior erucial®, from the inner side of the depression
in front of the spine of the tibia, passes upward, backward, and



ARTICULATIONS OF THE LOWER EXTREMITY. 135

outward to the inner surface of the back part of the outer con-
dyle of the femur.

The posterior crucial®, from back part of the depression
behind the tibial spine and popliteal notch to the outer fore
part of the inner condyle—both crucial ligaments are attached
to the respective extremities of the external semilunar fibro-

Fi1c. 82.—Right knee-joint, posterior Fi1G. 83.—Right knee-joint, show-
view. (Leidy.) ing internal ligaments.

cartilage. The fibers from the external cartilage to the poste-
rior erucial are ealled the third crucial or ligament of Wrisberg.

Tiwo semilunar fibro-cartilages®,”, attached by the extremities
to the depressions in front and behind the spine of the tibia ;
they serve to deepen the sockets for the femoral condyles, and
are attached to the head of the tibia by the coronary lignments,
short bands passing between their outer margins and the tibial
head ; they are also connected to one another, in front, by the
small band-like transverse ligament *.

Stretching from the front of the joint, below the patella, to
the front of the intercondyloid notch, is the triangular fold of
the synovial membrane called the ligamentum mucosuin, from
whose sides extend upward and outward to the sides of the
patella the fringe-like folds termed ligamenta alaria.

Nerves, internal and external popliteal, anterior erural, ob-
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turator ; arferies, five articular from popliteal, anastomotica
magna from femoral, two recurrents from anterior tibial, ex-
ternal circumflex, and fourth perforating of profunda. The
bursz 1n relation to the joint are numerous: three prepatellar,
three pretibial, one suberural, four placed externally and five
internally.

Describe the superior tibio-fibular articulation.

Arthrodial, formed between the facets on the fibular head
and outer tuberosity of the tibia, its ligaments are really a
capsule. deseribed as

Anterior superior tibio-fibular ' (Fig. 83), directed obliquely
upward and inward from the fibula to the tibia.

Posterior superior tibio-fibular " (Fig. 82), similarly disposed
behind ; the synovial membrane communicates with that of the
knee in one out of eighty specimens; nerves, from the external
popliteal ; arteries, inferior external articular, anterior and
posterior tibial recurrent.

Describe the so-called middle tibio-fibular articulation.

The contiguous borders of the bones are connected by the
anterosseons membrane™ (Fig. 83), deficient above for the
passage of the anterior tibial vessels, below it is perforated by
the anterior peroneal vessels; its fibers pass from the tibia
downward and outward to the fibula.

Describe the inferior tibio-fibular joint.

Syndesmosis, like a suture, formed superiorly by the rough
surfaces of the contiguous bones, below by small cartilage-
coated surfaces; its limited synovial membrane is part of that
of the ankle.

The ligaments are:

Inferior interosseous, which is really part of the interosseous
membrane, passing between the rough surfaces of the two
bones.

Anterior and posterior inferior tibio-fibular, oblique fibrous
bands binding together the contiguous bony surfaces in front
and behind.

Transverse, a narrow band passing from the external malle-
olus to the tibia behind the joint; nerves, those of the ankle;
arteries, anterior and posterior peroneal and external malleolar.
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Describe the ankle-joint.

Ginglymoid, formed by the lower end of the tibia with its
malleolus and the external malleolus, and the upper surface
and sides of the astragalus; its llfnumnt% are the

Anterior® (Fig. 84), connecting the articular m: argins of the
tibia and fibula with the rough upper surface of the astragalus.

Posterior* (Fig. 84), thin and imperfect, extends between

FiG. 81..—Right ankle-joint, in- ; Fi1a. 8. —Right ankle-joint, ex-
ternal view. (Leidy.) ternal view.

the external malleolus, lower end of the tibia and posterior tibio-
fibular ligament above ; below, to the posterior surface of the
astragalus from one lateral ligament to the other.

Iuternal lateral® (Fig. 84), (deltoid) radiates from the lower
border of the inner malleolus to the astragalus behind, in front
to the navicular, and between to the os caleis. It has a deep
set of fibers from the malleolus to the astragalus.

External lateral®}? (Fig. 85), compused of three fasciculi
from the anterior margin, apex, and back of the external mal-
leolus; it is attached to the astragalus and the os caleis ; nerves,
internal saphenous, anterior and posterior tibial ; arferies, ante-
rior and posterior tibial, anterior and posterior peroneal.

Describe the tarsal joints.

Those of the first row are arthrodial ; the astragalus and
caleis have three ligaments:

External caleaneo-astragaloid, from the outer surface of the
astragalus to the outer surface of the caleis.

The posterior ecaleaneo-astragaloid connects the posterior tu-
berele of the astragalus with the upper surface of the ealeis.
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The internal ealeaneo-astragaloid connects the back of the
astragalus to the sustentaculum tali.

The interosseous, the chief bond, filling up the groove on the
under surface of the astragalus and upper one of the caleis;
there are two synovial sacs, one posterior, the other anterior,
continued between the astragalus and navieular; nerves, poste-
rior tibial or plantar; arteries, posterior tibial, tarsal, external
malleolar (from anterior tibial), and terminal twigs of the
peroneal.

Joints of the second row, navieular, enboid, and cuneiforms,
have

Dorsal ligaments, small bands conneeting the contiguous
bones, and

Plantar Hgaments, similarly disposed ; also four

Interosseous ligaments, connecting the sides of the navieular
and cuboid, the internal and middle cuneiform, the middle and
external ﬁunmfmm, the external cuneiform and cuboid ; nerves,
anterior tibial, internal and external plantar; arferies, meta-
tarsal and plantars,

Joints between the two rows, or medio-tarsal: (1) The eal-
caneo-cubord, arthrodial, has

The superior calcaneo-cuboid ligament, connecting the dorsal
surfaces of the caleis and cuboid.

The internal (interosseous) caleaneo-cuboid, connecting the
inner part of the front of the calcis with the postero-internal
angle and contiguous part of the cuboid.

The long calcaneo-cuboid ( plantar) arises from the under
surface of the caleis between the posterior tubercles and the
anterior tubercle, to be attached to the oblique ridge of the
cuboid and bases of the second, third, fourth, and fifth meta-
tarsal bones, completing a canal for the long peroneal tendon.

The short plantar arises from the anterior calecaneal tubercle
and the bone in front, to be attached to the under surface
of the cuboid behind the ridge, except at the outer angle;
the synovial sac is digtinet from that of the other tarsal
joints.

(2) The rtsfrﬂqafn navicnlar arvticulation is the only enarthro-
dial ( ball-and- socket) joint of the tarsus; its only ligament is
the superior astragalo-navicular.

The ligaments connecting the os ealeis and navieular are

The superior calcaneo-navicular, dense and thick, extending
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from the anterior internal extremity of the caleis to the outer
surface of the navicular.

The inferior caleanco-navieular, passing obliquely forward
from the sustentaculum tali to the under surface of the navie-
ular; nerves of the medio-tarsal joint are the external branch
of the anterior tibial, sometimes the musculo-cutaneous or
external plantar; arteries, anterior tibial, tarsal, metatarsal,
external, and internal plantar.

Describe the tarso-metatarsal articulations.

Avthrodial, between the three cuneiforms and the cuboid,
and the bases of the five metatarsals; their licaments are :

Dorsal, one between the first metatarsal and internal cunei-
form ; one from each cuneiform to the second; one each from
the external cuneiform to the third and fourth ; one each from
the euboid to the fourth and fifth metatarsals,

Plantar, more irregularly disposed ligamentous fibers.

Interosseous, one connecting the outer extremity of the inner
cuneiform to the adjacent angle of the second metatarsal ; one
between the outer cuneiform and the adjacent angle of the sec-
ond metatarsal; one connecting the outer angle of the external
cuneiform with side of the third metatarsal ; nerves, anterior
tibial and plantars; arteries, from the dorsalis pedis by the
metatarsal, deep plantar arch, and internal plantar.

Describe t115111»9: articulations of the metatarsal bones with each
other.

Except the first, their bases are bound together by the dor-
sal, plantar, and interosseous ligaments ; the distal extremities
are united by the deep transverse metatarsal ligament,

Describe the metatarso-phalangeal and the interphalangeal
articulations.

They resemble in all respects those of the hand (which see).

How many distinct synovial sacs have the tarsus and the
metatarsus ?

Six, viz.: (1) between the caleis and the astragalus, poste-
rior to the interosseous ligament; (2) in front of the same
ligament, between the caleis and the astragalus, also hetween
the astragalus and navieular; (3) between the ealeis and the
cuboid ; (4) between the navieular, cuboid, and the euneiforms,



140 ESSENTIALS OF HUMAN ANATOMY.

communicating between the middle and the external cunei-
forms with the joints formed between those bones and the bases
of the second and third metatarsals; (5) between the sides
and bases of the fourth and fifth metatarsals and the cuboid ;
(6) between the base of the first metatarsal and the internal
cuneiform.

MUSCLES AND FASCIA.

What is a muscle ?

It is a structure connected with bones, cartilages, ligcaments,
or skin, directly or through the medium of a tendon or apo-
neurosis; the structure is n;'d]mbl(, of shortening when irritated
mechanically or by nerve-stimulus, this property being called
musecular contractility or irritability.

How are muscles divided ?

According to their form, into narrow, broad, penniform (when
their fibers converge like the plumes of a pen to one side of the
tendon) ; biperniform when so arranged on both sides of a ten-
don, radiated ; also named from situation, direction, use, size,
or attachments.

What are the varieties of muscular tissue ?

There are fiwo, one variety consisting of prismatic fasciculi
about lsth of an inch in diameter, marked hy transverse
strize, each bundle surrounded by a sheath or perimysium ; each
fasciculus is formed of a number of fibrillze, ¢ 3s5th of an inch
in diameter, surrounded by a tubular, tr ansparent elastic mem-
branous sareolemma, ]"J'vﬂl“,-" fibril presents alternating dark
and light zones; the former is the transverse disk ; in its center
15 a transverse lighter band, Hensen's line. The light zone is
divided into two ffcmrcf disls by a dark line called the inter-
mediate disk, or Krause's membrane. A sarcous element of Bow-
man is the part included between two lines of Krause. This
variety of tissue forms the woluntary, striped muscles, or those
of animal life, being under the control of the will; the fneol-
untary, unstriped, or the musecles of arganie life, are not under
the control of the will, and eﬂnalst of elongated, spindle-shaped,
flattened, nucleated cells, lsth to 1 th of an inch long,
Taggth to zaggth broad, and are held Enﬂ*et.her in bundles by a
cement-substance containing a few connective-tissue corpusecles,
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the bundles being further collected into larger fasciculi, or
flattened bands, bound together by ordinary areolar tissue ; this
kind of musele is that found forming the contractile coats of
the stomach, intestines, bladder, arteries, veins, lymphatics,
ureters, urethra, iris, ciliary hody, ete.; when irritated a part
contracts and slowly relaxes, while another contiguous portion
is contracting, which action being continued produces the
vermicular (worm-like), peristaltic movements of the intestines.
The spontaneously coagulable albuminous substance composing
musele is called myosin ; so-called syntonin 18 a modification
produced by chemical agents.

What are tendons and aponeuroses ?

Tendons arve glistening cords or bands, of white inelastic
fibrous tissue, almost without blood- or nerve-supply, and con-
nect the muscular tissue with the part to be moved ; aponeu-
roses are membranous expansions of the same tissue serving
similar purposes.

What are the fasciz?

They are laminze of fibrous or fibro-areolar tissue investing
the soft tissues: the superficial faseize are usually fibro-areolar,
lie beneath the skin, and are loaded with fat; the deep fasciae
resemble aponeuroses, are dense and inelastic, ensheathing mus-
cles, or serving for their attachment, and tend to preserve the
form of the part, since partitions descend between various mus-
cles to become attached to the periosteum of the osseous frame-
work.

To what are the tendons attached?

To the periosteum and perichondrium with which they
beecome blended. to the subeutaneous tissue, and to ligaments.

What are meant by the origin and the insertion of a muscle ?

The origin is the most fixed and central point from which the
musele acts ; the insertion is the movable point . to which the
museular force is directed; but in many muscular acts the
part usually deseribed as the insertion becomes the fixed point,
and the origin the movable one. Some muscles have donble
origins and single insertions, as the oceipito-frontalis, digastrie,
or omo-hyoid.
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Muscles of the Head.

Describe the origin, insertion, action, and nerve-supply of
the following muscles (Fig. 86).

The facial nerve supplies motion to all the muscles of ex-
pression ; the inferior maxillary division of the fifth, to all
musecles of mastication cwclut the buccinator.

Occipito-frontalis ' : origin, occipital portion, outer two- thirds
of the superior curved line of the occipital bone and mastoid
process, insertion into the epicranial HI}UIIL‘IITUMH fromtal por-
tion rises from the epicranial aponeurosis and blends below with
the eyebrow, continuous with the pyramidalis nasi, interlacing
with the corrugator supercilii and orbicularis palpcbmrum
action, raises tllL eyebrows and transversely wrinkles forehead ;
nerves, facial, by its posterior auricular and temporal branches.

Attolens a,urem‘ origin, epicranial aponeurosis; insertion,
superior portion of the pinna of the ear; aection, raises the
pinna ; nerve, t,empmai branch of the facial.

Atrahens aurem: origin, lateral margin of the epicranial
aponeurosis ; insertion, a projection on front of the helix;
action, draws the pinna forward and upward; nerve, facial.

Retrahens aurem®: origin, mastoid portion of the temporal
bone ; insertion, lower part of the concha; action, draws ear
backward ; nerve, ‘[]()Etﬁri[ll" auricular branch of the facial.

Orbicularis palpebrarum ®: origin, internal angular process of
the frontal, nasal process of the superior maxillary bone, and the
anterior surface and margins of the tarsal ligaments ; insertion,
skin of the eyelids and cnntlguﬂuﬁ portions of the forehead,
temple, and cheek, blending with the occipito-frontalis and
corrugator supercilii muscles; action, closes eyelids; nerve,
facial.

Corrugator supercilii: origin, inner end of the supermharjr
ridge ; insertion, upward and outward to the under surface of the
orbicularis pa]pebrarum action, draws the eyebrow downward
and inward ; nerve, facial.

Tensor tarsi (Hurner’s muscle) : origin, crest of the lacrimal
bone ; insertion, by two slips into the tarsal cartilages near the
puncta action, compresses the lacrimal sac and keeps the
puncta in contact with the globe ; nerve, facial. (For oceu-
lar muscles, see p. 355.)

Levator palpebra superioris®: origin, lesser wing of the sphe-
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noid ; insertion, upper border of the superior tarsal cartilage
and into the skin; aetion, elevates the upper lid ; nerve, third
cranial (motor oculi),

F16. 86.—Muscles of the head, face, and neck (Leidy).

Pyramidalis nasi®: origin, occipito-frontalis; dnsertion, into

‘the compressor naris; action, depresses the inner angle of the

eyebrow ; nerve, facial.

Levator labii superioris al@que nasi’: origin, upper part of the
nasal process of the superior maxillary bone; insertion, the
cartilage of the ala of the nose, and into the upper lip blending
with the orbicularis and levator labii; action, draws upward
the upper lip and dilates the nostril ; nerve, facial.

Dilator naris anterior: origin, cartilage of the ala; insertion,
integument near its margin ; action, dilates the nostril ; nerve,
facial.

Dilator naris posterior : or/gin, margin of -the nasal noteh of
the superior maxilla and the sesamoid cartilages; tnsertion,
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skin near the margin of the nostril; action, dilates the nos-
tril : nerve, facial,

Compressor nasi”: origin, above and external to the incisive
fossa of the superior maxilla ; iasertion, fibro-cartilage of the
nose, and is continuous with its fellow uml the aponeurosis of
the pyramidalis nasi; action, depresses cartilage, compresses
alee. dilates nostril, and wrinkles skin; nerve, facial.

Compressor narium minor : origin, alar cartilage; insertion,
skin of tip of the nose; action, dilates the nostril ; nerve,
facial.

Depressor al® nasi: origin, incisive fossa of the superior
maxilla ; dnsertion, septum and back part of the ala; action,
narrows the nostril ; nerve, facial.

Levator labii superioris®: origin, lower margin of the orbit
above the infraorbital foramen; @nsertion, muscular substance
of the upper lip; whm; elevates the l]p, nerve, facial.

Levator anguli oris'®: origin, canine fossa of the superior
maxilla ; insertion, angle of the mouth ; action, elevates angle of
the mouth ; nerve, facial. |

Zygomaticus major '': origin, malar bone; insertion, angle of
the mouth ; action, elevates angle of the hp, nerve, facial.

zygnma.tit:us minor " (mcnnetant) origin, malar bone ante-
riorly ; insertion, angle of the mouth ; action, same as major ;
nerve, facial.

Levator labii inferioris (levator menti) : origin, incisive fossa
of the lower jaw; insertion, skin of the chin; action, elevates
the chin and the lower lip ; nerve, facial.

Depressor labii inferioris'™'® (qua.dra.t.us menti): origin, ex-
ternal oblique line of' the lower jaw; 7usertion, skin of the
lower lip: action, depresses the lower lip ; nerve, facial.

Depressor anguli oris™: or igin, external Dbllque line of the
lower jaw; #nsertion, angle of the mouth; action, depresses
angle of the mouth ; nerve, facial.

Orbicularis oris ™ : origin, nasal septum and superior and in-
ferior max:llqry borders by accessory fibers ecalled accessorii
orbicularis superioris and inferioris, and naso-labialis ; insertion,
the bucecinator and other muscles converging to the mouth ;
action, closes the mouth ; nerve, facial.

Buccinator's: origin, hehmd from the pterygo-maxillary liga-
ment, above and below the external surfaces of the alveniar
processes of the three molar teeth; insertion, orbicularis oris;
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action, compresses the cheek ; nerve, facial and buecal branch
of tllL inferior maxillary, the thtt-l bunu‘ sensory.

Risorius (Santorini): o rym fascia over tlu Hmu.,ttu muscle - -
insertion, gkin at angle of the mouth ; activn, laughing muscle ;
nerve, facial.

Masseter'*: origin, the superficial portion from the malar
process of the superior maxilla and the anterior two-thirds of
the lower border of the zygomatic arch, the deep portion from
the posterior third of the lower border and the inner surface
of the zygomatic arch ; insertion, into the outer surface of the
ramus, angle, and coronoid process of the lower jaw; action,
raises, protracts, and retracts the lower jaw, a masticatory
muscle ; nerve, inferior maxillary.

Tempural origin, temporal fossa and faseia; insertion, into
anterior border, apex, and inner surface of the coronoid process
of the lower j jaw ; action, raises and retracts the lower jaw, a
muscle of mastication ; nerve, inferior maxillary.

Internal pterygoid: origin, by two heads from the inner surface
of the external pterygoid plate and grooved surface of the pal-
ate bone, and by a second slip from the tuberosity of the alate
and superior maxillary bones ; @usertion, lower back part Df the
inner side of the ramus and angle of the jaw as high as the
dental foramen; action, raises and draws the lower jaw for-
ward, a muscle of mastication ; nerve, inferior maxillary.

External pterygoid: origin, by two heads, one from the infra-
temporal ridge on the greater wing of the sphenoid, and from the
bone included between it and the base of the pterygoid process,
the other from the outer surface of the external pterygoid plate ;
insertion, depression in front of the neck of the condyle of the
lower jaw and interarticular fibro-cartilage ; wetion, depresses
and draws the jaw forward, a triturating masticatory musecle ;
nerve, inferior maxillary. Usually the internal maxillary artery
passes between the two heads of this muscle : sometimes pierces
it ; often lies below it.

Muscles of the Neck.

Platysma myoides: origin, deep fascia over the pectoral, deltoid,
sterno-mastoid, and trapezius muscles; ¢nsertion, lower jaw be-
neath the uhhque line, angle of the mouth, cellular tissue, and
some muscles of the face : . action, wrinkles <kin of the neck and

. 10
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depresses the jaw and angle of the mouth; nerves, facial, by
the inframaxillary branches.
Sterno-cleido-mastoid ' ( Fig. 87): origin, upper front part of

F1G. 87.—Muscles of the neck, anterior view (Leidy).

the sternum, inner third of upper border of the clavicle ; dnser-
tion, mastoid process of the temporal and outer two-thirds of the
superior curved line of the oceipital bone ; action, acting singly,
flexes head sideways, and rotates chin to the opposite side, both
acting flex the head on the neck, and the neck on the chest;
nerves, spinal accessory, second and third cervical nerves, ante-
rior branches.

Sterno-hyoid'*: origin, ribbon-like, from the posterior surface
of the sternum and inner end of the clavicle; insertion, body
of the hyoid bone; waection, depresses the hyoid bone; nerves,
filaments from the loop between the descendens and the eom-
municans cervicalis.

Sterno-thyroid “: origin, posterior surface of the sternum and
cartilage of the first rib, sometimes from the claviele; iuser-
tion, oblique line on the ala of the thyroid cartilage; aetion,
depresses the larynx ; nerves, same as the sterno-hyoid.

Thyro-hyoid's: origin, oblique line of the thyroid cartilage ;
insertion, lower border of the body and greater cornu of the
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hyoid bone; action, may elevate the larynx or depress the
hyoid ; nerve, descendens cervicalis,

Omo-hyoid *: origin, from the upper border of the scapula
near the suprascapular notch, perhaps, also, from the trans-
verse ligament ; insertion, body of the hyoid bone, its central
tendinous portion being held down by a process of the deep
cervieal fascia prolonged down to be attached to the cartilage
of the first rib; action, depresses the hyoid bone and larynx,
and draws them backward to one or the other side ; nerves, from
the loop between the descendens and the comnmunicans cervi-
calis.

Digastric' ?: origin, has two fleshy bellies with an interme-
diate rounded tendon, the posterior' is attached to the digas-
tric groove of the mastoid process of the temporal, the ante-
rior?® to the depression on the inner side of the lower border of
the jaw near the symphysis; dusertion, tendon perforates the
stylo-hyoid, and is held to the side of the body and greater
cornu of the hyoid bhone by an aponeurotic loop lined with
synovial membrane ; action, raises the hyoid bone; if this be
fixed by its museles, depresses the lower jaw ; nerves, posterior
belly by the facial, anterior by the mylo-hyoid branch of the
inferior dental. \

Stylo-hyoid*: origin, middle of the outer surface of the sty-
loid process of the temporal ; dnsertion, body of the hyoid av its
junection with the greater cornu ; it is perforated by the digas-
tric tendon; action, same as the posterior belly of the digastric;
nerve, facial.

Mylo-hyoid®: origin, mylo-hyoid ridge of the lower jaw ; in-
sertion, body of the hyoid bone and median raphé; action,
same as the digastric and stylo-hyoid ; nerve, mylo-hyoid branch
of the inferior dental; it forms with its fellow the muscular
floor of the mouth.

Genio-hyoid®: origin,inferior genial tuberele of the lower jaw;
insertion, body of the hyoid bone; action, same as the digastric;
nerve, descendens cerviealis.

Genio-hyo-glossus’: origin, superior genial tubercle of the
lower jaw; insertion, body of the hyoid bone, side of the
pharynx, and tongue from the base to apex; action, protrudes
the tongue by the posterior and inferior fibers, retracts it by the
anterior fibers, both muscles acting render tongue concave from
side to side, as in sucking ; nerve, hypoglossal,
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Hyo-glossus*: origin, body, lesser, and whole length of the
greater cornu of the hyoid bone; insertion, side of the tongue ;
the parts may be called basio-, chondro-; and Lerato-glossus ;
action, draws down the sides of the tongue, making it convex ;
nerve, hypoglossal.

Stylo-glossus': origin, near the center of the antero-external
surfuce of the styloid process and stylo-maxillary ligament ;
tnsertion, side of the tongue and hyo-glossus muscle ; action,
draws the tongue upward and backward; nerve, hypo-
glossal.

Lingualis forms the bulk of the tongue lying between the
hyo-glossus and genio-hyo-glossus on each side ; it has four sets
of fibers, superior, inferior, transverse, and vertical lingualis.

Palatal Region.

Levator palati: origin, under surface of the apex of the pe-
trous portion of the temporal bone and contiguous portion of the
cartilaginous Eustachian tube ; insertion, into the posterior sur-
face of the soft palate; action, elevates the soft palate ; nerve
was said to be facial ; it is probably the spinal accessory through
the pharyngeal plexus.

Tensor palati: origin, scaphoid fossa, outer side of the Eus-
tachian tube, spine of the sphenoid, edge of the tympanic plate:
insertion, after reflection around the hamular process, into the
forepart of the aponeurosis of the soft palate and the under
surface of the palate bone; action, renders the soft palate tense;
nerve, branch from the otie ganglion,

Azygos uvul@: origin, posterior nasal spine and palatal apo-
neurosis ; #nsertion, uvula ; action, raises the uvula ; nerve, same
as for the levator palati; it is not a single muscle, as the name
implies.

Palato-glossus (anterior pillar of fauces): origin, anterior sur-
face of the soft palate external to the uvula ; insertion, side and
dorsum of the tongue ; action, as one of its names imphes, con-
strictor isthmi faucium ; nerve, spinal accessory through the
pharyngeal plexus.

Palato-pharyngeus (posterior pillar of fauces): origin, soft
palate ; insertion, posterior border of the thyroid cartilage and
side of the pharynx ; action, closes the posterior fauces; nerve,
same as for the palato-glossus,
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Vertebral Region.

Rectus capitis anticus major: origin, by four tendinous slips
from the anterior tubercles of the transverse processes of the
third, fourth, fifth, and sixth cervical vertebrae ; ‘nsertion, bas-
ilar process of the occipital bone; action, flexes the head and
slightly rotates; nerves, suboceipital, and from a loop formed
by it and the second cervical.

Rectus capitis anticus minor : origin, front of the lateral mass
of the atlas and root of its transverse process ; insertion, basilar
process of the occipital bone behind the preceding musele ; ae-
tion, flexes the head ; nerve, suboccipital.

Rectus lateralis: origin, upper surface of the transverse
process of the atlas; insertion, jugular process of the occipital
bone ; action, draws the head laterally when one acts, flexes
when both act ; nerve, suboceipital. These muscles belong to
the series of intertransverse muscles.

Longus colli: origin. superior obliqgue portion from the ante-
rior transverse tubercles of the third, fourth, and fifth cervieal
vertebrae ; insertion, tuberele on the anterior arch of the atlas ;
the inferior obligue portion arises from the bodies of the first two
or three thoracic vertebree, insertion, transverse processes of
the fifth and sixth cervical vertebree ; vertical portion extends
between the bodies of the three upper thoraciec and three lower
cervical, and those of the second, third, and fourth cervical
vertebrae ; action, flexes and slightly rotates the cervical
gpine ; merves, anterior branches from the lower ecervical
nerves,

Scalenus anticus  (Fig. 87): origin, anterior tubereles of the
transverse processes of the third, fourth, fifth, and sixth cer-
vical vertebrae ; usertion, tubercle on the upper surface of the
first rib; action, lateral flexion of the cervical spine or eleva-
tion of the ribs; nerves, anterior branches of the fourth, fifth,
and sixth cervical nerves before the plexus is made.

Scalenus medius *': origin, posterior tubercles of the trans-
verse processes of the six lower ecervical vertebrae ; insertion,
upper surface of the first rib behind the subclavian groove ;
action, similar to the preceding ; werves, anterior branches from
the cervieal.

Scalenus posticus: origin, posterior tubercles of the two or
three lower cervical vertebrae ; insertion, outer surface of the

ls ok
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second rib ; action, flexes neck laterally, or elevates the second
rib ; wnerves, anterior branches from the three lower cervieal.

Muscles of the Back.

First layer (Fig. 88):

Trapezius ' : origin, inner third of the Hl]]‘lLlit}l curved line of
the occipital bone, ligamentum nuchz, spinous processes of the
seventh cervical and of all the thoracic vertebrae a¢, and correspond-
ing portion of the supraspinous ligament ; inserfion, outer third
of the posterior border and upper surface of the clavicle, inner
margin of the acromion process, the superior lip of the crest of
the spine of scapula, and the tubercle at its inner extremity ;
action, one acting draws the head to its own side, both acting draw
the head backward, and with the head fixed elevate the point
of the shoulder; middle and lower fibers partially rotate the
scapula on the chest ; nerves, spinal aceessory, third and fourth
cervical from anterior divisions.

Ligamentum nuchz (a thin band of condensed cellulo-fibrous
membrane) : origin, external occipital protuberance ; insertion,
spinous processes of all the cervical vertebrae except the atlas;
a rudiment of a strong elastic ligament sustaining the head in
the lower animals.

Latissimus dorsi’: origin, by an aponeurosis from the spinous
processes of the six lower thoracic vertebrae, those of the lumbar
and sacral vertebra and supraspinous ligament, also external lip
of theiliac erest behind the external oblique, from the three or
four lower ribs, and often from the inferior angle of the
scapula ; insertion, floor of the bicipital groove of the humerus ;
action, draws the humerus downward and backward while
mt-atiug inward ; with fixed arms, raises the lower ribs in
forcible inspiration, assists the greater pectorals and the ab-
dominal muscles in drawing the trunk forward, as when climb-
ing, or using crutches, ete. ; nerve, long subscapular nerve.

Second layer:

Levator scapule ': origin, by three or four tendinous slips
from the posterior tubercles of the transverse processes of the
three or four upper cervical vertebree ; insertion, posterior bor-
der of the scapula between the superior angle and triangular
surface at the apex of the spine; action, raises the scapular
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angle, extensor and lateral flexor of the neck ; nerves, from the

anterior divisions of the third, fourth, and fifth cervieal.
Rhomboideus minor "' : oiigin, igamentum nuchae, and spinous

processes of the seventh cervical and first thoracie vertebrze ;

FiG. 88.—Muscles of the back (Leidy).

insertion, margin of the triangular surface at the apex of the
spine of the scapula; action, draws the inferior angle back-
ward and upward ; werve, fifth cervieal.

Rhomboideus major '*: origin, spinous processes of the four or
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five upper thoracic vertebrae and supraspinous ligament ; inser-
tivn, tendinous arch stretched from the triangular surface at
the apex of the spine of the scapula to the inferior angle, the
arch being connected with the vertebral border by a thin
membrane ; action, draws the inferior angle backward and
upward ; nerve, fifth cervieal.

Third layer:

Serratus posticus superior : origin, by a thin aponeurosis from
the ligamentum nuchae and spinous processes of the seventh
cervical and two or three upper thoracie vertebrae and the
supraspinous ligament ; dnsertion, by fleshy digitations into the
upper borders of the second, third, fourth, and fifth ribs a lit-
tle beyond their angles; action, elevates the ribs during in-
spiration ; nerves, branches of the upper intercostals.

Serratus posticus inferior ': origin, by a thin aponeurosis
from the spinous processes of the two last thoracic and two
or three upper lumbar vertebrse and supraspinous licament ;
tnsertion, by four digitations into the lower borders of the four
lower ribs, beyond their angles ; except the last rib, which has
no angle; action, depresses the ribs in expiration; nerves,
branches of the lower intercostal nerves.

Splenius capitis et colli'™ ' : origin, tendinous from the lower
half' of the ligamentum nuchze, the spinous processes of the
last cervical and of the six upper thoracic vertebrse, and supra-
spinous ligament ; dnsertion (S. capitis'™), mastoid process and
rough surface beneath the superior eurved line of the oceipital
bone ; (8. colli'), posterior tubercles of the transverse processes
of the two or three upper cervical vertebrae ; action, together,
draw the head directly backward, singly, flex the head laterally
and slightly rotate it to the same side ; nerves, external poste-
rior branches of the spinal nerves, the cervical and thoracic.

Fourth layer:

Erector spinz" *** > % (Fig. 89): origin, the sacro-iliac
groove, the anterior surface of the lumbo-sacral tendon, which
1s attached internally to the spines of the sacrum, the spinous
processes of the lumbar and three lower thoracic vertebrae and
supraspinous ligament externally, the back part of the inner lip
of the iliac crest, with the rudimentary transverse processes
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of the sacrum and great sacro-sciatie ligament; this muscle oppo-
site the last rib divides into the ilio-costalis and longissimus
dorsi museles ; action, maintains the spine erect and bends the
body backward; nerves, external posterior branches of the
lumbar and thoracie nerves.

Tlio-costalis "' * : origin, is part of the erector spinwe ; insertion, by
six or seven tendons into the angles of the sixth to the eleventh
and border of the twelfth ribs;
action, same as the erector spinae;
nerves, same as the erector spinze.

Musculus accessorius ad ilio-cos-
talem : origin, by flattened tendons
from angles of the seventh to the
eleventh and back of the last rib;
insertion, angles of the six upper
ribs ; action and nerves, same as the
erector spinge.

Cervicalis ascendens: origin,backs
of four orfive upper ribs; insertion,
posterior tubercles of the trans-
verse processes of the fourth,
fifth, and sixth cervical vertebrze ;
action, keeps the mneck erect;
nerves, external posterior branches
of the cervieal and thoracie nerves.

Longissimus dorsi®: origin, is
part of the erector spinze; inser-
tion, posterior surface of the lum-
bar transverse processes and ac-
cessory tubercles of articular proe-
esses, tips of transverse processes
of all the thoracie vertebra, and
from the nine to the ten lowest ribs
between their tuberosities and an-
gles; action and nerves, same as
the erector spinze.

Transversalis colli® ?: origin,ten-
dinous from the summits of the

: g FiG. 89.—Museles of the back,
SlX upper thﬂrﬂ-ﬂlﬂ transverse pro- deep layers (Leidy).

cesses ; wnsertion, posterior tuber-
cles of the transverse processes from the second to the sixth
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cervical vertebrac; action, keeps the neck erect ; nerves, exter-
nal posterior branches of' the cervical and thoracie nerves.

Trachelo-mastoid”: origin, by tendons from the transverse proe-
esses of the third, fourth, fifth, and sixth thoracie vertebrae and
articular processes of the three or four lower cervical ; tusertion,
posterior margin of the mastoid process; action, flexes the head
laterally ; nerves, external posterior branches of the cervieal and
thoracic nerves,

Spinalis dorsi: origin, by tendons from the spinous proe-
esses of the two last thoracic and the first two lumbar ver-
tebrae ; ¢nsertion, by separate tendons into the spinous proe-
esses of from four to eight thoracie vertebra; action, erects
the spine ; nerves, external posterior branches of the thoracie
nerves.

Spinalis colli: or/gin, fifth, sixth, and seventh cervieal spinous
processes, also sometimes those of the first and second thoracie
(this muscle is sometimes absent); @nsertion, spinous process
of the axis, oceasionally those of the two vertebrae below;
action, extends the cervieal spine; nerves, external posterior
branches of the ecervieal nerves.

Complexus®: origin, by tendons from the tips of the transverse
processes of the six or seven upper thoracie and seventh cervical
vertebrae, and articular processes of the three cervieal vertebrae
above this ; insertion, internally between the curved lines of the
occipital bone; action, both draw the head backward, singly,
lateral flexion with rotation turning the face to the opposite
side ; merves, internal posterior branches of the cervical, sub-
oceipital, and great occipital (the bivenier cervicis, being usu-
ally blended with this muscle on its inner side, will receive no
geparate deseription).

Fifth layer:

Semispinalis dorsi'®: origin, by small tendons from the trans-
verse processes of the thoracic vertebrae, from the sixth to the
tenth inclusive ; fnsertion, by five or six tendons, into the spi-
nous processes of the four upper thoracic and two lower cervieal
vertebrae ; action, erects the spinal column; nerves, internal
posterior branches of the thoracic nerves.

Semispinalis colli" : origin, tendinous and fleshy from the five
or six upper thoracie transverse processes; insertion, second,
third, fourth, and fifth cervical spinous processes, the highest
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being the thickest ; aection, erects the cervical spine; nerves, n-
ternal posterior branches of the cervical nerves.

Multifidus spingz '*: origin, back of the sacrum, aponeurosis of
the erector spinze (sacral region); posterior superior iliac spine,
posterior sacro-iliac ligaments (sacro-iliac region); mammil-
lary processes (lumbar region); transverse processes (thoracie
region) ; articular processes (four lower cervical vertebrae) ; in-
sertion, spinous process of the third or fourth vertebra above
(most superficial), second or third above (middle layer); two
contiguous vertebrae (deepest layer); it extends from the last
lumbar to the axis; keeps the spine erect and rotates it ; nerves,
internal posterior branches of the cervieal, thoracie, lambar, and
sacral nerves.

Rotatores spinz (eleven pairs in the thoracie region only):
origin each from the upper back part of the transverse proe-
ess; insertion, lower outer part of the lamina of the vertebra
above; action, as name implies; nerves, Internal posterior
thoracic branches.

Interspinales: origin, variable in number, there are usually six
cervical pairs commencing between the apices of the second and
third spinous processes; two. occasionally three thoracie pairs,
between the first and second, eleventh and twelfth, sometimes
second and third vertebrae; four lumbar pairs; sometimes a
pair between the last thoracie and the first lnmbar, and the fifth
lumbar and sacrum ; action, extend the spine; werves, internal
posterior nerves of the regions.

Extensor coceygis is rarely found: origin, last bone of the
gacrum, or first of the coceyx; insertion, lower part of the
coceyx. behind; aetion, as named ; nerves, posterior divisions
of the fourth and fifth sacral and coceygeal.

Intertransversales'*: origin and insertion, double muscles be-
tween the anterior and the posterior tubercles of the trans-
verse processes in the cervical, occupy the intertransverse
spaces in other regions (three or four thoracie and four lum-
bar); action, lateral flexion singly, steady spine when both
sides act; nerves, posterior spinal branches of each region.

Rectus capitis posticus major' : origin, spinous process of the
axis; tnsertion, inferior curved line of the ocecipital bone and
the surface below ; rotates and extends the head; nerve, sub-

occipital.
Rectus capitis posticus minor': origin, tubercle on the poste-
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rior arch of the atlas; dusertion, rongh surface beneath the in-
ferior curved line, internal to the major, nearly as far as the
foramen magnum ; action, extends the head; nerve, suboceipi-
tal.

Obliquus capitis inferior *: origin, apex of the spinous process
of the axis; fusertion, lower and back part of the transverse
process of the atlas; action, rotates the atlas and head ; neree,
suboceipital.

Obliquus capitis superior': origin, tendinous from the upper
part of the transverse process of the atlas; 7nseriion, between
the curved lines of the occipital bone external to the com-
plexus; waetion, extends the head, flexes laterally ; nerve, sub-
oceipital.

Muscles of the Abdomen.

External oblique'” (IMig. 90) : origin, by eight fleshy digitations
from the external surface and lower borders of the eight infe-
rior ribs; iusertion, anterior half of the outer lip of the iliac
crest, by an aponeurosis joining its fellow of the opposite side
it forms the flinea alba, a median tendinous raphé, connected
above with the ensiform cartilage, below with the symphysis
pubis ; this aponeurosis is continuous above with the aponeu-
rosis of the pectoralis major, below it forms a broad infolded
band, continuous with the fascia lata, stretching from the an-
terior iliac spine to the pubic spine—i. e. Poupart's ligament—
reflected from which, into the pectineal line, is a portion called
Gimbernat’'s ligament ; above the crest of the os pubis is the tri-
angular external abdominal ring, its external border being Pou-
part’s ligament, its inner, aponeurotic fibers, both called pillars
of the ring ; action, compresses the viscera, flexes the thorax on
the pelvis, or flexes the pelvis on the thorax, according to which
is the fixed point, also assists expiration; nerves, lower inter-
costals.

Internal oblique "*: origin, fleshy from the outer half of Pou-
part’s ligament, anterior two-thirds of the middle lip of the iliac
erest, and posterior lamella of the lumbar fascia ; énsertion, erest
and pectineal line of the os pubis with the transversalis muscle—
forming the conjoined tendon, a part of the posterior boundary
of the external abdominal ring—cartilages of the three lower
ribs, and by an aponeurosis, which splits for its upper three-
fourths to enclose the rectus musele, into the linea alba; the
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anterior layer blends with the aponeurosis of the external ob-
lique, the posterior with that of the transversalis muscle, the
undivided lower fourth passing in front of the rectus; action,

F1i, 90.—Museles of the thorax and the abdomen (Leidy).

same as the external oblique; nerves, lower intercostals, ilio-
hypogastric. and ilio-inguinal.

‘Transversalis: origin, fleshy from the outer third of Poupart’s
ligament, anterior three-fourths of the inner lip of the iliac crest,
inner surface of the six lower costal eartilages, and by a broad
aponeurosis, the lumbar fuscia, from the lnmbar transverse proe-
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esses; tnsertion, with the internal oblique as the eonjoined tendon
into the pubic erest and pectineal line, by its aponeurosis into
the linea alba, the upper three-fourths passing hehind the rectus
abdominis, the remainder in front of that musele; action and
nerves similar to the internal oblique.

Lumbar fascia: the vertebral aponeurosis of the transversalis
divides into an anterior thin layer attached to the front of the
lumbar transverse processes and to the lower margin of the last
rib, thus forming the ligamentun arcuatum externum ; a middle,
stronger layer, attached to the apices of the transverse proe-
esses; and a posterior layer attached to the apices of the
spinous processes; the quadratus lumborum lies between the
anterior and the middle layers, the erector spinae between the
middle and the posterior ; the latter receives the attachment of
the internal oblique, and blended with the aponeuroses of the
serratus posticus inferior and latissimus dorsi forms the lumbar
fascia. consisting of three layers.

Rectus abdominis '*: origin, by two tendons from the pubic
crest and ligaments over the symphysis pubis; dusertion, carti-
lages of the fifth, sixth, and seventh ribs; this musecle is
enclosed in a sheath the upper three-fourths in front formed
by the aponeurosis of the external oblique and half of that of
the internal oblique, behind for the same extent the trans-
versalis aponeurosis with the posterior division of that of the
internal oblique ; at the lower fourth the aponeuroses of all
three muscles pass in firont of the rectus; three or four tendi-
nous intersections traverse the muscle called the linez trans-
versz, while the lineze semilunares, two curved tendinous lines
corresponding to the outer border of the recti muscles, extend
on either side from the eighth costal cartilage to the pubes;
action, flexes the thorax on the pelvis, and vice versa, also com-
presses the abdominal viscera ; nerves are the lower intercostals
and perhaps the ilio-hypogastrie.

Pyramidalis : origin, from front of the pubie crest and anterior
pubic ligament, lying in front of, but in same sheath with the
rectus; msertion, linea alba mldway between the pubes and the
umbilicus ; - uctmn, a tensor of the linea alba ; nerves, two lower
intercostals and sometimes the i!iu-hypnrrastric

Quadratus lumborum " (Fig. 89) : origin, ilio-lumbar ligament,
adjacent two inches of the iliac crest, and upper borders of the
transverse processes of the three or four lower lumbar vertebrze
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Diaphragm (Iig. 91): origin, arched and convex toward the
chest, from the ensiform cartilage in front, on either side, inner
surfaces of the cartilages and bony portions of the six or seven
lower ribs, behind, from the licamentum arcuatum externum ’
and internum *, and by its erura®, °, the left from bodies of the
two upper, the right, from those of the three or four upper
lumbar vertebrie ; dnsertion, into the central cordiform ten-
don', *, *; aetion, chief respiratory muscle, increasing capacity
of the chest h} becoming flattened when contracted : also aids
all efforts of mpuhmn . nerves, two phrenics and phrenie
plexuses of the sympathetic.

FiG. 91.—The diaphragm, inferior surface (Leidy).

Openings of the diaphragm: the aortic®, median, in front of
the vertebral bodies—really behind the diaphragm—for the
aorta, vena azygos major, thoracic duet, sometimes the left
sympathetic nerve; the esophageal?, eillptma] muscular,
formed by the erura, for the esophagus and pneunmgastrm
nerves; the opening fnr the vena cava', highest, quadrilateral
bounded by four tendinous bundles meeting at nght angles ;
the right erus® transmits the Sjrmpathetw. areater and lesser
splanchnic nerves; the /left crus® the left greater and lesser
splanchnic nerves and the vena AZYZOS MINor,
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Muscles of the Shoulder and Arm.

Pectoralis major' (Iig. 90): origin, anterior surface of the
inner half of the elavicle, half the breadth of the anterior sur-
face of the sternum as low as the sixth or seventh cartilage, from
the front of the second to the sixth cartilage, fromn the sixth
rib, and from the aponeurosis of the external oblique; in-
sertion, fibers converge and overlap, the lower being folded
back upon themselves, to be attached by a flat tendon to the
anterior lip of the bicipital groove of the humerus; action,
draws the arm forward and inward; with fixed arm, an acces-
sory muscle of forced inspiration ; nerves, two anterior thoracies.

Pectoralis minor ® (Fig. 90): origin, tendinous from the upper
margin and the outer surface of the third, fourth, and fifth ribs
near the cartilages, often from the second, and aponeurosis over
the intercostal museles; insertion, inner border and upper sur-
face of the coracoid process of the seapula ; action, depresses the
point of the shoulder, elevates the ribs during inspiration when
the scapula is fixed ; nerve, internal anterior thoracie,

Subclavius®: origin, tendinous from the first costal cartilage
and rib ; insertion, groove on the middle third of the under sur-
face of the clavicle; aetion, draws the claviele down and in,
steadies the sterno-clavieular articulation; nerve, branch from
the trunk formed by the fifth and sixth cervieal.

Serratus magnus * (Fig. 90): origin, by nine fleshy digitations
from the outer surface and upper border of the eight upper
ribs (second rib has two) and aponeurosis covering the upper
intercostal spaces; insertion, whole length of the anterior
aspect of the posterior border of the scapula; action, carries the
gcapula forward and is used in pushing, also raises the point of
the shoulder by rotating the bone on the chest-wall; nerve,
posterior thoracic.

Deltoid * (Fig. 90): origin, outer third of the anterior border
and upper surface of the clavicle, outer margin and upper sur-
face of the acromion process, and the whole length of the lower
border of the spine of the seapula; ‘nsertion, tendinous into
the rough prominence on the middle of the outer side of the
shaft of the humerus; action, raises the arm to a right angle,
also draws it forward by the anterior fibers, or slightly back-
ward by the posterior portion; nerve, circumflex.

Subscapularis * (Fig. 92) : origin, inner two-thirds of the sub-

11
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scapular fossa; insertion, lesser tuberosity and neck of the
humerus; action, rotates the humerus inward and adducts;
nerves, upper and lower subscapular.

Supraspinatus ' (Fig. 88): origin, internal two-thirds of the
supraspinous fossa and the fascia covering it ; insertion, highest
facet on the greater tuberosity of the humerus ; action, assists
the deltoid, fixes the head of the humerus in its socket ; nerve,
suprascapular.

Infraspinatus '* (Fig. 88): origin, internal two-thirds of the
infraspinous fossa ; insertion, tendinous, middle facet of the
greater tuberosity of the humerus; action, rotates the humerus
outward, acts with neighboring tendons as a ligament of the
shoulder-joint ; nerve, suprascapular.

Teres minor ' (Fig. 88): origin, upper two-thirds of the dor-
sal surface near the axillary border of
the scapula and intermuscular septa; in-
sertion, lowest facet on the greater tuber-
osity of the humerus and a small surface
of the shaft below; action, rotates the
humerus outward ; nerve, circumflex.

Teres major* (Fig. 88): origin, lower
third of the external border of the infra-
gspinous fossa and intermuscular septa
between it and the teres minor and in-
fraspinatus ; insertion, internal lip of the
bicipital groove; action, draws the hu-
merus downward and backward when
raised, also rotates 1t inward; nerve,
lower subscapular.

Coraco-brachialis® (Fig. 92): origin,
fleshy from the apex of the coracoid proe-
ess of the scapula; insertion, into the
rough ridge at the middle of the inner
hnrder and surface of the humerus ; ac-
tion, draws the humerus forward and
inward, also elevates it ; nerve, special

: branch from the outer cord of the brachial
FiG. 92.—Anterior hum- s
Sl cae b (T, plexus from the seventh ﬁer‘l.'mal
Biceps flexor cubiti ’ (Fig. 92): origin,
short head, tendinous, in eommon with the curacﬂ brachialis
from the tip of the coracoid process of the scapula, long head,
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upper margin of the glenoid cavity by a rounded tendon
continuous with the glenoid ligament ; insertion, tendinous into
the back part of the tuberosity of the radius (a bursa is inter-
posed in front), and by a broad aponeurosis opposite the elbow,
into the fascia of the forearm ; action, supinates and flexes the
forearm, renders the forearm fascia tense; werve, musculo-cuta-
neous,

Brachialis anticus *: origin, lower half of the outer and inner
surfaces of the shaft of the humerus, embracing the insertion
of the deltoid ; “nsertion, tendinous into the inferior surface of
the coronoid process of the ulna; action, flexes the forearm
nerves, museulo-cutaneous and museulo-spiral.

Triceps extensor cubiti'’: origin, scnpuhz?' or long head from
the rough triangular depression below the glenoid fossa, the
external head from the posterior surface of the shaft between
the upper part of the spiral groove and the insertion of the
teres minor, the internal head from the posterior surface below
the spiral groove ; insertion, tendinous, back part of the upper.
surface of the olecranon process of the ulna; action, extends
the forearm and arm ; nerve, musculo-spiral.

Subanconeus : origin, humerus above the olecranon fossa ; in-
sertion, posterior ligament of the elbow ; action, prevents the
loose capsule from being pinched during extension; nerve,
musculo-spiral.

Muscles of the Forearm.

Anterior, or flexor and pronator group: All take origin from
the internal epicondyle, except the deep layer.

Superficial layer.

Pronator teres ' (Fig. 93): origin, double, above from the in-
ternal supracondylar ridge and common tendon, fascia of the
forearm and intermuscular septum, below from the inner side of
the coronoid process of the ulna; insertion, tendinous into the
oblique line and rough ridge on the middle of the outer surface
of the shaft of the radius; action, pronates the forearm and
aids flexion ; nerve, median.

Flexor carpi radialis®: origin, internal epicondyle by the
common tendon, forearm fascia, and intermuscular septa; in-
sertion, tendinous, into the base of the index metacarpal bone
and usually of the third; action, flexes the wrist, then the
forearm ; also pronates the forearm ; nerve, median.
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Palmaris longus®: origin, inner epicondyle b}' the common
tendon, fascia, and intermuscular septa; dnsertion, tendinous
into the anterior annular ligament and palmar fascia, espe-
cially that over the thenar eminence; action, tightens the
palmar fascia, flexes the wrist; nerve, median,

Flexor carpi ulnaris”: origin, double, by the common tendon
from the inner epicondyle and from the
inner margin of the olecranon by an apo-
neurosis, and from the upper two-thirds
of the posterior border of the ulna and
intermuscular septum ; insertion, tendi-
nous into the pisiform bone, annular liga-
ment, unciform, and base of the fifth meta-
carpal by means of ligaments; action,
flexes the hand on the forearm and ad-
ducts; then flexes the forearm on the
arm ; nerve, ulnar,

Flexor sublimis digitorum ® (perforatus):
origin, by three heads, one from the inner
epicondyle by the common tendon and
from the internal lateral ligament and
the intermuscular septa, a second from
the inner side of the coronoid process
of the ulna, the third from the oblique
line of the radius; dnsertion, by four
tendons, each of which splits for the pas-
sage of the deep flexor tendon, each half
becoming attached to the middle of the
lateral margins of the second phalanges;
action, flexes the fingers, then the hand
on the forearm, then the forearm on the
arm ; nerve, median.

BeHioE s of thy oD Jayer.

right fireart nit Banil Flexor profundus digitorum (perforans):
{Leidy). origin, upper three-fourths of the anterior
and internal surfaces of the ulna, inner side of the coronoid proe-
ess, by an aponeurosis from the upper three-fourths of the pos-
terior border of the ulna and ulnar half of the interosseous
membrane ; nsertion, into bases of the last phalanges by four
tendons, which pass between the two slips of the flexor sub-
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limis tendons ; acfion, flexes the fingers, then the wrist on the
forearm ; merves, ulnar and anterior interosseous of the median.

Flexor longus pollicis : origin, anterior surface of the radius
from the oblique line to the pronator quadratus, adjacent inter-
osseous membrane, usually a second head
from the base of the coronoid process or
in common with the flexor sublimis from
the inner epicondyle; insertion, base of
the last phalanx of the thumb; action,
flexes the last thumb-phalanx and wrist ;
nerve, anterior interosseous of the median.

Pronator quadratus: origin, oblique line
on the lower fourth of the anterior sur-
face of the ulna, the bone below this line,
the anterior border of the ulna and apo-
neurosis over the muscle ; insertion, lower
fourth of the anterior surface and exter-
nal border of the radius; action, pronates
the radius upon the ulna; nerve, anterior
interosseous of the median.

Radial region:

Nearly all the extensors and supinators
arise from the external epicondyle and
supracondylar ridge of the humerus.

Supinator longus (brachio-radialis)": ori-
gin, upper two-thirds of the external su-
pracondylar ridge and anterior surface of
the external intermuscular septum; #n-
sertion, base of the styloid process of the
radius ; action, supinates forearm after it
has been pronated, pronates after supina-
tion, flexes the forearm on the arm ; nerve, Inf;féﬁ'};rﬁgiﬁgrﬂfmg
museulo-spiral, right forearm and hand

Extensor carpi radialis longior® (Fig. (Leidy).

94) : origin, lower third of the external supracondylar ridge
and anterior surface of the external intermuscular septum;
insertion, radial side of the base of the metacarpal bone of the
index finger; action, extends and abducts the wrist and flexes
the elbow ; merve, museulo-spiral.

Extensor carpl radialis brevior ®: origin, external condyle by
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the common tendon, external lateral ligament, the covering
aponeurosis, and the intermuscular septa ; insertion, contiguous
sides of the bases of the second and third metacarpal bones;
action, extends the wrist and weakly extends the elbow ; nerve,
posterior interosseous.

Posterior radio-ulnar region ; superficial layer:

Extensor communis digitorum ®: origin, external epicondyle by
the common tendon, deep fascia, and intermuscular septa ; inser-
tion, tendon expands over the first phalanx, divides into three
parts: the middle part goes to the second phalanx, the two
lateral unite on the last ; action, extends the fingers, wrist, and
elbow-joint ; nerve, posterior interosseous.

Extensor minimi digiti®: or/g7n, intermuscular septa, rarvely
reaches the common tendon; iusertion, by two tendons which
join the common extensor into the phalanges of the little
finger ; action, extends the little finger; nerve, posterior inter-
08se0us.

Extensor carpi ulnaris'’: origin, by the common tendon from
the external epicondyle, from the deep fascia, intermuscular
septa, with a second head from the posterior border of the
ulna ; insertion, ulnar side of the base of the fifth metacarpal ;
action, extends and adduects the wrist; extends the elbow;
nerve, posterior interosseous.

Anconeus : origin, back of the outer condyle of the humerus ;
insertion, side of the olecranon and upper fourth of the poste-
rior surface of the shaft of the ulna above the oblique line;
action, extends the forearm ; nerve, musculo-gpiral.

Deep layer:

Supinator brevis'': origin, external condyle of the humerus,
external lateral ligament and orbicular ligament of the radius,
supinator ridge of the ulna, triangular depression in front of it
and aponeurosis covering the muscle; “nsertion, encircling the
neck of the radius posteriorly, it is attached to the upper third
of the shaft, the bicipital tuberosity, and the oblique line;
action, supinates and extends the forearm; nerve, posterior
interosseous, which pierces it.

Extensor ossis metacarpi pollicis': origin, posterior surface of
the shaft of the ulna below the anconeus, interosseous membrane,
and middle third of the posterior surface of the shaft of the
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radius ; insertion, radial side of the base of the first metacarpal,
often a second slip to the trapezium or to the abductor pollieis ;
action, extends the first metacarpal ; nerve, posterior interosseous.

Extensor brevis pollicis ¥ : origin, posterior surface of the shaft
of the radius and interosseous membrane ; insertion, base of the
first phalanx of the thumb ; action, extends the phalanx on the
metacarpal, abducts the wrist ; nerve, posterior interosseous.

Extensor longus pollicis ' : origin, posterior surface of the shaft
of the ulna and interosseous membrane below the extensor ossis
metacarpi ; tnsertion, last phalanx of the thumb ; action, extends
the thumb, abduects the wrist ; nerve, posterior interosseous.

Extensor indicis: origin, posterior surface of the shaft of the
ulna below the extensor longus ; énsertion, with the tendon of the
common extensor into the phalanges of the index finger on the
ulnar side ; action, extends the index finger and wrist; nerve,
posterior interosseous.

Fascia of the Hand.

The anterior annular ligament is stretched between the emi-
nentia carpi, which are the pisiform bone and the unciform
process on one side, and the tuberosity of the scaphoid and the
ridge of the trapezium on the other; it is continuous with the
deep faseia of the forearm and the palmaris longus tendon, and
is pierced by that of the flexor carpi radialis; beneath it pass
the median nerve and, in one synovial sheath, the tendons of
the flexor sublimis and profundus digitorum, and in a single
sheath the tendon of the flexor longus pollieis.

The posterior annular ligament, continuous with the forearm
fascia, is attached internally on the dorsum to the ulna, cunei-
form, and pisiform bones and palmar fascia externally, to the
ridges on the back of and margin of the radius. Six separate
synovial compartments exist for the extensor tendons; from
without inward they are: (1) outer side of the styloid process,
for the extensor ossis metacarpi and extensor brevis pollieis ;
(2) behind same process, for the extensor carpi radialis longior
and brevior ; (3) next for the extensor longus pollicis ; (4) more
internally still, for the extensor communis digitorum and ex-
tensor indicis ; (5) opposite the interval between the radius and
ulna, for the extensor minimi digiti; and (6) back of the ulna,
for the extensor carpi ulnaris.

The palmar fascia” (Fig. 93), consisting of a eentral and two
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lateral portions, invests the muscles of the hand, forming their
common sheath ; the central segment is tllul"'uld.r attached to
the palmaris ]Ull”'lh and anterior annular ]1tramu]t above, below
dividing into four slips opposite the metm;&lplll heads, each slip
dwulmw again to enclose the flexor tendons and be inserted on
the sides of the first phalanges ; strong transverse fibers con-
nect the separate processes, and vertical septa, continuous on
each side with the interosseous aponeurosis, separate the middle
from the lateral palmar groups of muscles; beneath is the su-
perficial palmar arch, median and ulnar nerves ; the lateral por-
tions of this fascia thinly invest the museles of the thenar and
hypothenar eminences.

Muscles of the Hand.

Abductor pollicis" (Iig. 93): origin, ridge of the trapezium
and annular ligament ; insertion, tendinous into the radial side
of the base of the first thumb-phalanx ; action, draws the thumb
from the median line—i. e. abduets it ; nerve, median.

Opponens pollicis: origin, palmar surface of the trapezium
and annular ligament; insertion, whole length of the radial
side of the thumb-metacarpal; action, flexes the metacarpal;
nerve, median.

Flexor brevis pollicis " (Tfig. 93): origin, by two heads, the
external from the trapezium and outer two-thirds of the an-
nular ligament ; the internal rises from the inner side of the
base of the first metacarpal between the abductor indicis and
adductor obliquus pollicis; tnsertion, sides of the base of the
first thumb-phalanx by two tendons, each containing a sesa-
moid bone ; aetion, as name implies ; nerves, median and ulnar.

Adductor obliquus pollicis rises from the os magnum, bases of
the second and third metacarpals, and tendon-sheath of the
flexor carpi radialis ; {usertion, ulnar side of the base of the first
thumb-phalanx and internal sesamoid bone, and sends a fas-
ciculus under the flexor longus tendon to the outer side of the
base of the first phalanx ; action, draws the thumb inward to-
ward the median line ; nerve, ulnar.

Adductor transversus pollicis: origin, lower two-thirds of the
third metacarpal ; énsertion, nlnar side of the base of the first
phalanx of the thumb ; action, flexes the phalanx, adducts the
thumb ; nerve, ulnar.

The preceding muscles form the thenar eminence.
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Palmaris brevis'’: origin, tendinous from the annular liga-
ment and palmar fascia ; insertion, skin on the inner border of
the palm ; action, wrinkles the skin on the inner palmar side;
nerve, ulnar.

Abductor minimi digiti: origin, pisiform bone and expansion
of the tendon of the flexor carpi ulnaris; insertion, ulnar side
of the base of the first phalanx of the little finger; action,
draws the little finger from the median line and flexes the
metacarpo-phalangeal joint; wnerve, ulnar.

Flexor brevis minimi digiti: origin, tip of the unciform process
and from the annular ligament ; dnsertion, base of the first pha-
lanx of the little finger with the abductor; action, flexes the
first phalanx ; nerve, ulnar.

Opponens minimi digiti: origin, beneath the preceding, from the
unciform process and annular ligament ; nsertion, whole length
of the fifth metacarpal ; aetion, flexes the fifth metacarpal, and
draws forward to deepen the hollow of the palm ; nerve, ulnar.

The four preceding muscles form the hypothenar eminence.

Lumbricales: origin, tendons of the deep flexor; inserfion, on
radial side into the expansion of the extensor communis tendon
over the dorsum of each finger ; they are four in number; action,
flex the first and extend the last two phalanges; nerves, two
outer by the median, two inner by the ulnar.

Dorsal interossei (four in number) : origin, by two heads from
adjacent sides of the metacarpal bones ; insertion, into bases of
the first phalanges and aponeurosis of the common extensor;
action, flex the first and extend the last two phalanges, ab-
duct the fingers from a line passing through the center of the
middle finger; nerve, ulnar.

Palmar interossei (three in number): origin, by single heads,
from the palmar surface of the second, fourth, and fifth meta-
carpals ; insertion, into three fingers as above; action, flex the
first, extend the last two phalanges, and adduct the fingers
toward the middle finger; nerve, ulnar.

Muscles of the Lower Extremity.

‘Psoas magnus'' (Fig. 95): origin, margins of the bodies, in-
tervertebral substances and bases of the transverse processes
of the last thoracie and all the lumbar vertebra ; insertion, ten-
dinous, with the iliacus, into the lesser trochanter ; action, flexes
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the thigh on the pelvis, or wice versa ; also rotates the femur
outward ; nerves, anterior branches of the second and third
lumbar.

Psoas parvus (often absent): origin, margins of the bodies
and intervertebral substance between the last thoracic and the
first lumbar vertebrae; dnsertion, tendinous into the ilio-pecti-
neal eminence and iliae fasecia ; action, tensor of the iliac faseia;
nerve, anterior branch of the first lumbar.

iacus " : origin, upper half of the iliac fossa and inner mar-
oin of the iliac erest, ilio-lumbar ligament and base of the sa-
erum, anterior superior and inferior iliac spities, the notch be-
tween them ; insertion, with the tendon of the psoas magnus
into the lesser trochanter; action, same as the psoas magnus;
nerve, anterior crural.

The fascia lata, or deep fascia, is attached above to Poupart’s
ligament and the iliac crest, behind to the margins of the sacrum
and coceyx, internally to the pubie arch and linea ilio- -pectinea,
and below to the cand}r]w of the femur, tuberosities of the
tibia, and head of the fibula; three intermuscular septa pass
from its inner surface to the whole length of the linea aspera;
numerous smaller septa provide separate sheaths for each mus-
cle; just below Poupart’s ligament, at the upper inner aspect
of the thigh, is the large oval saphenous opening, formed by the
ma,rgms of the pubic and iliac portions of the fascia lata ; Pou-
part's ligament is an artificial produetion, being in reaht.y the
thickened lower portion of the external ubhqne aponeurosis
where the fascia lata becomes continuous with it.

Tensor fasciz femoris ‘: origin, anterior part of the outer lip
of the iliac erest and anterior superior iliac spine; msertmu,
fascia lata one-fourth down the thigh, whence the faseia is eon-
tinued down to the tibial head as the ilio-tibial band ; action,
tensor of the fasecia lata and internal rotator of the thigh ; nerve,
superior gluteal.

Sartorius®: origin, anterior superior iliac spine and upper
half of the noteh below it; 7usertion, aponeurotic into the
upper inner surface of the shaft of the tibia; action, flexes the
leg upon the thigh, the thigh upon the pelvis, and rotates out,
at the same time drawing the limb inward, thus crossing one
leg over the other; nerve, anterior erural.

Rectus femoris®: origin, by two tendons, the straight from the
anterior inferior iliac spine, the reflected from the groove above
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the acetabulum ; Zusertion, patella in common with the three
next muscles ; action, extends the leg and flexes the hip-joint ;
nerve, anterior crural.

Vastus externus’: origin, tubercle of the femur, great tro-
chanter, rough line leading thence to the linea aspera, upper

F16. 95 —Muscles of the iliac and F16. 96.—Muscles of the gluteal
anterior femoral regions. (Leidy.) and posterior femoral regions.
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half of the outer lip of the linea aspera, and external inter-
muscular septum ; #nsertion, aponeurotic into the outer bor-
der of the patella; action, extends the leg; nerve, anterior
crural.
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Vastus internus and crureus®: origin, line leading from the
inner side of the neck of the femur to the linea aspera and its
whole inner lip, lower half of the outer lip, internal inter-
muscular septum, internal, anterior, and external surfaces of
the shaft of the femur between the anterior intertrochanterie
line and the lower fourth of the bone; ¢usertion, aponeurotic,
into the inner side of the patella, blending with other portions of
the quadriceps tendon ; action, extends the leg ; nerve, anterior
crural. The preceding four muscles are called the guadriceps
femoris® ", ®, whose tendon contains the patella®, and is inserted
into the tubercle of the tibia by the ligamentum patellz.

Subcrureus : origin, often by two heads from the lower part
of the shaft of the femur; dusertion, upper part of the synovial
pouch of the knee-joint; action, draws up the synovial sac;
nerve, anterior crural.

Gracilis *: origin, aponeurotic from the inner margin of the
body and descending ramus of the os pubis; insertion, upper
inner surface of the shaft of the tibia above and behind the
sartorius ; action, flexes the leg, rotates it in, and adducts the
thigh ; nerve, obturator.

Pectineus ' : origin, linea ilio-pectinea, the bone in front of it,
and from fascia covering it ; fusertion, rough line passing from
the lesser trochanter to the linea aspera ; action, flexes, adduets,
and rotates the thigh outward; nerves, anterior crural, obtu-
rator, and accessory obturator in order of frequency.

Adductor longus *: origin, body of the os pubis just below
the angle ; insertion, middle third of the linea aspera; action,
adducts and flexes the-thigh and rotates out; nerve, obturator.

Adductor brevis: origin, the body and outer surface of the
descending ramus of the os pubis; #nsertion, upper part of the
linea aspera; action, adducts and flexes the thigh; nerve, ob-
turator.

Adductor magnus'*: origin, descending ramus of the os pubis,
ascending ramus, outer margin and under surface of the tuber-
osity of the ischium ; iusertion, rough line running from the
great trochanter to the linea aspera, whole length of the linea
aspera, and by a tendon into the tubercle above the inner con-
dyle of the femur; between two portions of the muscle is an in-
terval for the passage of the femoral vessels from Hunter’s canal
into the popliteal space ; action, adduets and rotates the thigh
outward, the long fibers to the tubercle may rotate in ; nerves,
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obturator and great sciatic; the portion of the muscle attached
to the femur presents four apertures for the perforating arteries.

Gluteus maximus® (Fig. 96): origin, superior gluteal line of
the ilium and portion of the bone and erest just behind it,
posterior surface of the last two pieces of the sacrum, side of the
eoceyx, aponeurosis of the erector spina muscle, and the great
sacro-sciatic ligament ; insertion, the fascia lata and rough line
running from the great trochanter to the linea aspera between
the vastus externus and the adductor magnus; action, main-
tains the trunk erect upon the thigh, extends, abducts, and
rotates the thigh outward, is a tensor of the fascia lata; nerve,
inferior gluteal.

Gluteus medius' (Fig. 96): origin, outer surface of the ilium be-
tween the superior and the middle gluteal lines, outer lip of the
erest between the lines, and the
cluteal aponeurosis; insertion,
tendinous into the oblique line
on the great trochanter; action,
supports the trunk ; the poste-
rior fibers rotate the thigh out-
ward and extend ; the anterior
fibers flex and rotate the thigh
inward ; the middle fibers ab-
duct ; nerve, superior gluteal.

Gluteus minimus * (Fig. 97):
origin, outer surface of the
ilium between the middle and
the inferior gluteal lines and
margin of the sciatic notch ;
insertion, anterior border of the
great trochanter ; action, flexes,
abducts, and rotates the thigh
inward, aids in maintaining the
trunk erect; nerve, superior _
gluteal.

Pyriformis *: origin, by three Flgﬁnﬁ;ﬁ'ﬁkﬁ ‘g{ﬂ:{;}f"‘-
fleshy digitations from the sa-
erum between the first, second, third, and fourth anterior sacral
foramina, from grooves leading from them, from the ilium below
the posterior inferior spine, and great sacro-seiatic ligament ;
insertion, passing out of the pelvis by the great sacro-sciatic
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foramen, is attached to the upper border of the great tro-
chanter; action, an external rotator of the thigh after ex-
tension, and abductor after flexion; also draws the pelvis for-
ward when fixed below ; nerves, branches of the sacral plexus.

Obturator internus' : origin, internal surface and tendinous
arch of the obturator membrane, margins of the obturator fora-
men, broad surface of the bone behind foramen; insertion,
inner surface of the great trochanter after leaving the pelvis by
the lesser sacro-sciatic foramen; four or five tendinous bands
pass in the substance of the muscle from its origin to its in-
sertion ; action, similar to the pyriformis; nerve, branch of the
sacral plexus.

Gemellus superior '*: origin, spine of the ischium ; nsertion,
with the tendon of the obturator internus into the inner surface
of the great trochanter; action, rotates the thigh outward;
nerve, from the branch to the obturator internus.

Gemellus inferior ' : origin, tuberosity of the ischium; in-
sertion, great trochanter with the obturator internus; action,
an external rotator of the thigh; wnerve, twig from the branch
to the quadratus femoris.

Obturator externus: origin, inner anterior margin of the ob-
turator foramen and inner two-thirds of the outer surface of
the obturator membrane ; 7usertion, digital fossa of the femur;
action, an external rotator of the thigh, may flex and adduect;
nerve, deep branch of the obturator.

Quadratus femoris *: origin, outer border of the tuber ischii;
insertion, a tubercle at the center of the posterior intertro-
chanteric line; action, external rotator of the thigh and an
adductor ; nerve, branch of the saeral plexus.

Biceps ** ' (Fig. 96); (Fig. 97): origin, by two heads, the
long ' from the lower inner facet on the tuberischii by the tendon
common to it and the semitendinosus and from the great sacro-
sciatic ligament, the short head® (Fig. 96), from the linea aspera
between the adductor magnus and the vastus externus, and
from the intermuscular septum ; nsertion, outer side of the
head of the fibula, the tendon splitting to embrace the long
external lateral ligament of the knee, one band extending to the
outer tuberosity of the tibia; this muscle forms the outer
hamstring ; action, extends the hip, flexes the leg, after which
1t slightly rotates it outward ; nerve, great sciatie.

Semitendinosus * (Fig. 96)." (Fig. 97): origin, by the com-
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mon tendon with the biceps to the length of three inches from
the tuberosity of the ischium and adjacent aponeurosis; inser-
tion, upper inner surface of the shaft of the tibia, behind the
sartorius and below the gracilis ; action, extends the hip, flexes
the leg on the thigh, rotates it in; nerve, great sciatic.

Semimembranosus ' (Fig. 96): origin, tendinous from the
upper outer facet on the tuberosity of the ischium ; ‘nsertion,
groove on the inner tuberosity of the tibia, connected with the
popliteal oblique ligament and with the fascia covering the pop-
liteus muscle, a few fibers forming the short internal lateral
ligament of the knee-joint; action, extends the hip, flexes the
leg on the thigh, rotates it in; nerve, great sciatic ; the tendons
of the semimembranosus and semitendinosus form the @nner
hamstrings.

Muscles of the Leg.

Tibialis anticus® (Fig. 98) : origin, outer tuberosity and upper
two-thirds of the external surface of the shaft of the tibia, ad-
jacent interosseous membrane, deep surface of the faseia, and
intermuscular septum ; insertion, inner and under surface of
the front part of the internal cuneiform hone, base of the first
metatarsal ; action, flexes the ankle-joint, rotates the foot in-
ward, adducts the forefoot; nerve, anterior tibial.

Extensor longus hallucis®: origin, middle two-fourths of the
anterior surface of the fibula, and to the same extent from the
interosseous membrane ; énsertion, base of the last phalanx of the
great toe, usually with a slip to the base of the first phalanx ;
action, extends the great toe, otherwise same as the tibialis an-
ticus ; nerve, anterior tibial.

Extensor longus digitorum': origin, outer tuberosity of the
tibia, upper two-thirds of the anterior surface of the fibula,
interosseous membrane, deep surface of the faseia, and inter-
musecular septa ; #usertion, divides into four tendons, which are
attached to the three phalanges of the four lesser toes; action,
extends the toes, flexes the ankle, everts the foot, abducts the
forefoot ; merve, anterior tibial.

Peroneus tertius”: origin, lower third of the anterior surface
of the fibula, interosseous membrane, and intermuscular sep-
tum ; insertion, upper part of the bases of the fourth and fifth
metatarsals ; nerve and action on the foot same as those of
the long extensor.
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Gastrocnemius'’: origin, by two heads from the upper back
part of the condyles of the femur and supracondylar ridges;
insertion, with the tendons of the soleus and plantaris to form
the tendo Achillis, which is inserted into the middle part of the

FiG. 98.—Anterior muscles of the F16. 99.—Posterior muscles of the
right leg. (Leidy.) left leg, deep layer.

tuberosity of the os caleis; aetion, extends the foot and slightly
rotates 1t In; nerve, internal popliteal.

Soleus” ? : origin, tendinous, from the back of the head and
upper third of the posterior surface of the fibula, from the ob-
lique line of the tibia, and from the middle third of its inner
border; dnsertion, tuberosity of the os caleis by the tendo
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Achillis ; acfion, as above ; nerves, internal popliteal and poste-
rior tibial.

Plantaris: origin, lower part of the outer bifureation of the
linea aspera and posterior ligament of the knee-joint ; insertion,
posterior surface of the os “calcis with the tendo A{,hl]h%, into
the tendo Achillis, or into the plantar fascia; action, accessory
to the gd‘itl"{][!ll-‘lllll.lb, nerve, internal ljlnlllltl.}cl]

Popliteus® (Fig. 99): origin, within the knee-joint from the
depression on the outer side of the external condyle of the
femur, and from the arcuate ligament or posterior part of the
capqule tnsertion, triangular surface above the oblique line of
the tibia pﬂbtl}l‘]ﬂll}r and tendinous expansion covering the
muscle ; action, flexes the leg upon the thigh, then rotates the
tibia ]nwald and draws the capsule }m{kward nerve, internal
popliteal.

Flexor longus hallucis’ (Iig. 99): origin, lower two-thirds of
the posterior surface of the fibula, except its lowest inch,
lower part of the interosseous membrane, intermuscular septum,
deep fascia, and fascia covering the tibialis posticus ; tnsertion,
base of the last phalanx of the great toe; in the foot -1]wa:,'3
giving a tendon to the flexor longus dlf‘rlturum ; action, flexes
the great toe, then extends the f'uut nerve, posterior tibial.

Flexor longus digitorum’ ( Fig. Jﬂ} origin, posterior surface
of the tibia below the oblique line internal to the tibialis pos-
ticus, except the lower three inches, deep fascia, also the inter-
muscular septum ; its tendon passes behind the malleolus in the
groove with the tibialis posticus, but in a separate synovial
sheath ; insertion, bases of the phalanges of the lesser toes by
four tendﬂm each passing through a fissure in the tendon of
the flexor brevis ; action, flexes the phalanges, and then extends
the foot ; nerve, pﬂhttl‘lnr tibial. With this musele are connected
the lumbricales and the accessorius.

Tibialis posticus” (Fig. 99): origin, by two pointed processes,
between which pass the anterior tibial vessels, from the whole
of the posterior surface of the interosscous membrane except the
lowest part, posterior surface of the tibia. external to the flexor
longus, between the oblique line above and the middle of the ex-
ternal border below, and from the whole of the internal surface
of the fibula ; dusertion, tuberosities of the navieular and inter-
nal cuneiform, and sends offsets to the middle and external eunei-
form, cuboid, sustentaculum tali, and bases of the second, third,

12
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and fourth metatarsals; action, extends the foot, adducts and
rotates in; nerve, posterior tibial.

Peroneus longus’ (Fig. Y8): origin, outer tuberosity of the
tibia, head and upper two-thirds of the outer surface of the
fibula, deep surface of the fascia, and intermuscular septa,
then it grooves the outer malleolus with the peroncus brevis®,
then thc os caleis and cuboid ; dusertion, outer side of the base
of the first metatarsal and internal cuneiform ; action, extends
and everts the foot ; werve, musculo-cutaneous.

Peroneus brevis® (i ig. ‘JH) origin, lower two-thirds of the
outer surface of the shaft of the fibula, intermuseular septa;
tnsertion, passes with the preceding muscle behind the external
malleolus in a groove lined with a common synovial sheath. to
be attached to the dorsum of the base of the fifth metatarsal,
and sends a slip to the long extensor of the little toe; action
and nerve, same as the peroncus longus.

Fascize of the Foot.

The anterior annular ligament consists of (1) an upper verti-
cal portion binding down the extensor tendons, attached to the
lower ends of the tibia and fibula, continuous above with the
deep fascia, and containing only one synovial sheath situated
internally for the tendon “of the tibialis anticus; the exten-
sor longus digitorum, peroneus tertius, and extensor longus
hallucis tendons, the anterior tibial vessels and nerve pass be-
neath it without a distinet sheath ; and (2) a horizontal portion
attached externally to the upper surface of the os caleis, and
internally are two diverging arms, one to the inner malleolus
and one to the plantar fascia, containing three sheaths, that in-
ternal for the tendon of the tibialis anticus, the next for the
extensor longus hallueis, and that most external for the ex-
tensor longus digitorum and peroneus tertius.

The internal annular ligament is a strong band extending from
the inner malleolus to the inner margin of the os caleis, convert-
ing the bony grooves on its surface into canals for the flexor
tendons and the tibial vessels and nerves; it is continnous with
the deep fascia of the leg, plantar fascia, and the origin of the
abductor hallucis muscle. Its three fibro-osseous canals trans-
mit, enumerated obliquely from within outward, the tendons of
the tibialis posticus, flexor longus digitornm, posterior tibial
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vessels and nerve—through a broad space beneath the liga-
ment—and the tendon of the flexor longus hallueis.

The external annular ligament stretches between the extremity
of the outer malleolus to the outer surface of the os caleis,
forming a common sheath for the peroneal tendons.

The plantar fascia, the densest of all fibrous membranes, con-
sists of a eentral and two lateral parts; the former, thick and
narrow behind, arising from the inner tubercle of the os caleis,
divides into a process for every toe, each again splitting oppo-
site the metatarso-phalangeal joint into two slips—over which
passes the flexor tendon—to be attached to the sides of the
metatarsal bone and transverse metatarsal licament ; two chief
and several subordinate intermuseular septa are given off, sepa-
rating the muscular layers; the outer and inner segments are
thin, the outer has one strong band giving origin in part to the
abductor minimi digiti.

Muscles of the Foot.
Dorsal region. :

Extensor brevis digitorum: origin, outer surface of the os cal-
cis, external caleaneo-astragaloid ligament, and annular liga-
ment ; insertion, by four tendons, the first into the first phalanx
of the great toe, and is named the extensor brevis hallueis ; the
other three into the outer sides of the long extensor tendons
of the second, third, and fourth toes; action, accessory to the
extensors on the four inner toes; nerve, anterior tibial.

Plantar region. First layer.

Abductor hallucis * (Fig. 100) : origin, inner tuberele of the os
caleis, internal annular ligament, navicular bone, plantar fascia,
and intermusecular septum; insertion, with inner tendon of the
flexor brevis hallucis into the inner side of the base of the first
phalanx of the great toe; wetion, abducts the great toe; nerve,
internal plantar.

Flexor brevis digitorum ®: origin, tendinous from the inner
tubercle of the os calcis, central part of the plantar fascia
and the intermusenlar septa ; insertion, by four tendons to the
four lesser toes, perforated opposite the middle of the first
phalanges by the tendons of the long flexor; beyond the per-
forations the tendons split to be inserted into the sides of the
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second phalanges ; aetion, flexes the lesser toes; nerve, internal
plantar.

Abductor minimi digiti‘: origin, outer tubercle of the os cal-
cis, the bone in front of both tubercles, plantar fascia, and
intermuscular septum ;  dnsertion, with
the short flexor of the little toe into the
outer side of the base of the first pha-
lanx ; action, abduets the little toe ; nerve,
external plantar.

Second layer.

Flexor accessorius: origin, by two heads,
from the concave surface of the caleis
and Inferior caleaneo-navicular ligament,
from the os calcis in front of the outer
tubercle, and from the long plantar liga-
ment ; “nserfion, outer margin and upper
and under surfaces of the tendon of the
long flexor of the toes; action, modifies
the Dhl]fll_lﬂ pull of the long ﬂemr nerve,
external phntqr

Lumbricales ': origin, tendons of the
long flexor: insertion, expansion of the
long extensor over the first phalanges;
; action, flex the first phalanx, extend the
t,hg?ﬁfﬁﬂﬁ?fﬁﬁlesﬁgi ]asl_: l’:wo; nerves, the imnermost lambri-
layer (Leidy). : calis by the internal, the three outer by
the external plantar nerve.

Third layer.

Flexor brevis hallueis: origin, inner horder of the enboid and
contiguous portion of the external cuneiform, and prolongation
of the tibialis posticus tendon; insertion, inner and outer side
of the base of the first phalanx of the great toe by two
tendons, each containing a sesamoid bone, “the inner tendon
blending with that of the abductor hallucis, the outer with that
of the adductor obliquus and the addunctor transversus hallucis : :
action, flexes the great toe ; nerve, internal plantar.

Adductor obliguus hallueis : origin, tarsal extremities of the
second, third, and fourth metatarsal bones and sheath of the
tendon of the peroneus longus ; ‘usertion, with outer portion of
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the short flexor into the outer side of the base of the first
phalanx of the great toe: aetion, adducts the great toe ; wnerve,
external plantar,

Adductor transversus hallucis: origin, inferior metatarso-
phalangeal ligaments of the three outer toes and transverse
metatarsal ligament ; vnsertion, with the adductor obliquus
hallueis into the outer side of the first phalanx of the great toe :
action, adducts the great toe; nerve, external plantar.

Flexor brevis minimi digiti: origin, base of the fifth metatar-
sal and sheath of the peroneus longus tendon ; insertion, outer
side of the base of the first phdi.mx of the little toe, often to
the head of the fifth metatarsal; action, flexes and abduects
the first phalanx: werve, external pluntar.

Fourth layer.

Dorsal interossei (four) : origin, each by two heads from the
adjacent sides of the metatarsal bones ; insertion, tendinous into
the bases of the first phalanges and aponeuroses of the common
extensor; action, flexes the first phalanx, extends the last two,
abduets toes from an imaginary line passing through the center
of the second toe; nerves, external plantar and anterior tibial.

Plantar interossei (three): origin,single heads from the base
and inner sides of the shaft of the third, fourth, and fifth
metatarsal bones ; “usertion, inner sides of the bases of the
phalanges and extensor aponeuroses of the same toes; aetion,
flex and extend as above, and adduct the toes toward a line
passing through the mlddle of the second toe:; nerve, ex-
ternal plantar,

THE VASCULAR SYSTEM.
What is the pericardium ?

A closed fibro-serous sac of conical form, its apex surround-
ing the great vessels for about two inches above their origin,
its base dnwnw&rd attached to the central tendon of the dia-
phragm. The outer fibrous coat is continued as tubular pro-
longations, lost upon the external coats of the roots of all the
great vessels except the inferior vena cava, and is finally trace-
able as continuous with the deep layer of the cervieal fascia:
the serous coat lines the sac, forming a parietal layer, and is
reflected over the heart and great vessels, forming a wisceral
layer ; its function is the secretion of a thin fluid in sufficient
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amount to moisten the surfaces, thus lessening friction during
the heart’s movements.

Describe the heart and its position.

It is a hollow, conical muscle, with four distinet cavities,
situated obliquely between the lungs, the base upward, back-
ward, and to the right, the apex™ (Fig. 101) downward, for-
ward, and to the left, corresponding to the fifth intercostal
space, three and a half inches from the middle line of the
sternum. The upper limit of the heart is represented by a line
passing from the lower border of the second left costal cartilage
to the upper border of the third on the right side. The auriculo-
ventricular groove is shown by a line drawn obliquely from the
sternal end of the third left cartilage to the upper border of
the sternal end of the seventh on the right side. The right
border is represented by a line from the third right to the
seventh right chondro-sternal artieulation, arching outward one
and a half inches from the middle line ; the lower limit, by a
line from the seventh right articulation to the apex in the fifth
space ; the left border, from the second left cartilage to the
apex.

The pulmonary valve is covered by the sternal end of the
third left cartilage ; the aortic valve is a little below and inter-
nal to this, behind the sternum, on a level with the third space,
between the mid-sternal and left sternal lines. The auriculo-
ventricular openings are lower than the arterial. The mitral is
at the sternal end of the third left space (behind the sternal
end of the fourth left costal cartilage, Quain). Draw a hori-
zontal line between the two sternal ends of the fifth cartilages;
where this line intersects the one marking the auriculo-ven-
tricular groove is the spot indicating the #ricuspid valve, behind
the sternum.

Give the size and weight of the heart.

In adults it measures five inches long, three and one-half
broad, and two and one-half thick ; weighs in the male ten to
twelve ounces, in proportion to the body 1 to 169 ; in females,
eight to ten ounces, 1 to 149.

What are the four cavities of the heart called ?
The right auricle® and the right ventricle !, the left auricle
and the left ventricle, separated by a longitudinal septum—indi-
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cated externally in front and behind by the interventricular
grooves—dividing the heart into lateral halves, the right or
venous heart, the left or arterial heart; an oblique awricnlo-
ventricular groove on the exterior corresponds to the division
between the auricles and the ventricles.

Describe the right auricle.

Larger than the left auricle, with a eapacity of about two
fluid ounces; its walls are about one line thick; the venous
b]ﬂud is poured in by the superior' and the inferior vensa
cavae® and the coronary sinus; note the following points:

The sinus or atrium, the larwn:, quadrangular cavity between
the two venz cavae; the um;rurfm auriculz, a conical pouch
with dentated edge, prn']u:tmfr forward to the left over the root
of the aorta ®; upm.-,u_;s of the two venz cavae, also that of the
coronary sinus ¥’ , its orifice guarded by a semicireular fold
called the coronary valve—sometimes two unequal segments are
found ; the tubercle of Lower®, a small projection on the right
upper wall directing blood Frnllt the superior cava toward the
auriculo-ventricular opening, not marked in man ; the foramina
Thelbesii, the mouths of numerous minute veins returning
blood from the heart-musele ; openings of a few anterior cardiae
veins ; the semilunar Fustachian valve® between the anterior
margin of the inferior vena cava and aurienlo-ventricular open-
ing—it is larger in the fetus, serving to direct the blood of the
inferior cava through the foramen ovale ; the fossa ovalis¥, an
oval depression at the lower part of the auricular septum, the
site of the oval foramen in the fetus; the annulus ovalis, the
prominent margin of the fossa ovalis; the musculi pectinati,
small prominent muscular columns running across the inner
surface of the appendix and adjoining wall ¢f the sinus; the
oval auriculo-ventricular orifice, about one inch in diameter,
communicating with the right ventricle, its margins formed by
a fibrous ring covered by the lining membrane, and guarded by
the trieuspid valve.

Describe the right ventricle.

It is triangular, with the apex downward, not quite reaching
that of the heart, forming with the right auricle the anterior,
rather than the right side of the heart; its capacity is about
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three fluid ounces; it presents the following points for ex-
amination :

Above is the conical prolongation called the conus arteriosus,
from which opens the pulmonary artery placed-to the left of
the auriculo-ventricular orifice, which is surrounded by a fibrous
ring; the pulmonary semilunar t:u’us guard the pulmonary
orifice ; the tricuspid valve® ¥, > formed of three triangular
segments—the largest on the left sidle—by a reduplication
of the lining HI{‘IIIIJI':I'IH' with interposed fibrous tissue; the
flaps are called the left, right, and posterior or septal ; they
are prevented from hf,mrr foreced into the auricle by the

Chordea tendinese®’ hm, tendinous cords stretching f'rmn (1)
the columnae f.u'nm, to the attached margins of the leaflets,
(2) to their centers, mul (3) to their free margins.

The eolumnse carnex?, three varieties of mus-:zuhr columns,
(1) simple ridges, (2) bands attached by both extremities, and
(3) two museuli papillares, muscular eminences from which
arise the chordze tendinese. The anterior musele is larger and
more constant than the posterior, which may be represented by
two or three smaller muscles.

The three pulmonary semilunar valves®, two anterior, a right
and a left, and one posterior, formed by 1 1Ltlupll-:31tmn of the
lining membrane with mtu‘pnqed fibrous tissue, with their free
margins strengthened by a bundle of fibrous tissue, whose fibers
radiate from a fibro-cartilaginous nodule—corpus Arantii—to
all parts. except to two narrow lunated portions (lunulz) on
either side of the nodule, which are foreced into contact when
the valves are closed ; above and behind each valve 1s a dilata-
tion, the sinus of Valsalva.

Describe the left auricle.

Resembles the right in having a principal cavity or sinus
and an appendix, but its walls are thicker, measuring about
one and one-half lines. The following points should be studied :

The openings of the pulmonary veins, usually four in number,
two emptying into the right and two into the left side; fre-
quently the latter terminate by a common opening.

The oval auriculo-ventrieular opening, surrounded by a fibrous
ring, smaller than the right; the museuli peetinati fewer and
smaller than on the right side; a depression over the site of
the fossa ovalis of the rlghb auricle.
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Describe the left ventricle.

Larger and more conical than the right, it forms but little
of the anterior surface, most of the inferior surface and all the
apex" of the heart, its walls being three times as thick as
those of the right ventricle; its inner surface presents, for
examination :

The cirevlar aortic opening, with the usual fibrous ring, in
front and to the right of the auriculo-ventricular opening, be-
tween them intervenes one of the segments of the mitral valve,
its mouth being gnarded by three semilunar valves; the mitral
valve, composed of two irregular segments—the larger in front

e

I'16. 101.—The heart, with right auricle and right ventricle laid open (Leidy),

—similar to those of the tricnspid valve, but larger and thicker,
the leaflets being provided with chordae tendinese, whose mode
of attachment is identical with those of the right side. The
semilunar aortic valves resemble those of the pulmonary artery,
but are larger and stronger; two are anterior and one poste-
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rior in the fetal condition, but in the adult one iz anterior and
two are posterior, right and left ; the sinuses of Valsalva are like
those of the pulmonary artery, and are found behind the aortie
valves.

The colwmnze carnesx are more numerous, but smaller than on
the right side, while there are only two musculi papillares.

What 1s the endocardium ?

The delicate lining membrane of the heart continuous with
the intima of the great vessels, by its reduplications forming
the various valves.

Describe the heart-structure.

It consists of striated anastomosing muscular fibers taking
origin from the fibrous rings surrounding the aortic, pulmm
nary, and auriculo- ventrieular openings, lllh]]!lhf_.ll in the auricles
in a ri.«pp layer composed of looped and annular fibers, and a
superficial transverse layer; in the ventricles numerous layers
have been described, the dew;pe‘at of which run circularly, the
more superficial splrﬂ.lh curving round the apex to form the
whorl or vortex, those fibers f'rﬂm in front eurving around to
enter posteriorly, and wice versa; the most superficial fibers,
especially those behind, pass across the septum from one ven-
tricle to the other.

The Arteries.

What are the arteries?

Cylindrical, tubular vessels conveying blood frem both ven-
trmlea to all pﬂltﬂ of the body; the blood they carry is called
arterial, except in the case of the pulmonary artery conveying
venous blood to the lungs, and the four pulmonary veins re-
turning arterial blood to the left auricle, constituting the lesser
or pulmonie cireulation, while the aorta arising from the left ven-
tricle carrying blood to the body generally, and the veins return-
ing it, finally emptying by the two vense cavie into the right
auricle, form the greater or systemic civeulation. 1In their dis-
tribution the arteries freely eommunicate with one another,
the large branches as well as the small forming what are called
collateral anastomoses or inosculations, permitting the establish-
ment of a collateral circulation after obliteration of a main
artery.
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Describe the structure of the arteries.

They possess three coats: (1) an internal (serous) or intima ;
(2) a middle (media), composed in small vessels almost purely
of circular muscular fibers, in the
larger chiefly of yellow elastic tissue;
this prevents the arteries from (*nI-
lapsing when cut across; (3) an ex-
ternal (urhrﬂunm.r), Luln]nrw.-d of con-
nective tissue. Kvery vessel, except
the intracranial vessels. i1s inecluded
with 1ts vein or veins in a fibro-areolar
sheath.

How are the arteries nourished and
their caliber regulated ?

The larger vessels are supplied by
minute wvasa wvasorum, blood-vessels
distributed in a fine network to their
external coats:; while intricate nerve-
networks (plexuses), chiefly derived
from the sympathetic, partly from the
spinal system, supply the two outer
coats of the large vessels—the smaller
are usually sup[}hLd only with single
filaments.

What are capillaries?

The intermediate vessels between
the arteries and veins, disposed in the
form of a network, of an average di-
ameter of one-three-thousandths of an
inch, formed of a fine transparent layer
of endothelial cells united by a ce-
ment-substanee.

Describe the pulmonary artery.
It 18 a wide vessel conveying ven-

. . Fi5. 102.—The tee o
ous blood from the right ventricle to muirhmm.],ﬁ::'?fjdﬁfl

the lungs, abont two inches long, and

springs, in front of the aorta, from the left side of the base of
the right ventricle, lying within the pericardium, passing ob-
llqmr:l:,r to the left, upward and backward, dividing at the under
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surface of the aortic arch into a »ight and a /left j}:-c-:’manarJ
artery, the former the longer; each vessel pierces the pericar-
dium and passes llurlmntallj outward to its respective lung,
where it divides into two main branches, one of those of the
richt subdividing to supply the third lobe; these vessels sub-
divide to terminate in the pulmonary capillaries.

Describe the aorta’,? ® (Fig. 102).

This, the main trunk of the systemic arteries, arises from the
upper part of the left ventricle, ascends and then arches back-
ward to the left over the root of the left lung to descend within
the thorax on the left side of the vertebral column, entering
the abdominal cavity by the aortic opening® behind the dia-
phragm, where it terminates nppmm, the fourth lumbar verte-
bra in the two common iliac arteries® ; the aorta is divided for
convenience of study into the ascending aovta, arch of the aorta.'
thoracic®, and abdominal aorta®. The branches of each sub-
division are :

From the ascending aorta { Two coronary.

Innominate,
From arch of the aorta - Left common carotid,
Left subelavian.
Pericardiac, Posterior mediastinal,
From the thoracie aorta ! Bronchial®, Intercostal ', ",
1 Esophageal ™.

From the abdominal aorta are three groups with three in each:

-

Gastrie ¥
(Celiac axis < Hepatic"
Visceral 4 Splenie '
Superior mesenterie ',
| Inferior mesenteric ™
: Two renal *,
Glandular Two suprarena
Two spermatic **, or ovarian.
Ten lumbar *,
Parietal Two inferior phrenic ',
One middle saeral *.

] lElj
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Give the relations of the aorta in the thorax.

Ascending aorta : anterior, pulmonary artery, right auricular
appendix, pericardium ; posterior, right pulmuuar} artery,
right bronchus, left auuc.ie I}Lrltdl‘d]um right side, superior
vena cava, lght auricle ; Er:rt sidle, puinmnar} arterj,.

Areh of the aorta : rmfe-riu;r', pleurze and lungs, remains of
the thymus gland, left pneumogastric nerve, left phrenie nerve,
left superior cardiac nerves, left superior intercostal vein;
posterior, trachea, deep ecardiac plexus, esophagus, thoracic
duct, left recurrent nerve ; above, left innominate vein, innomi-
nate artery, left carotid, left subelavian ; below, bifurcation of
the pulmonary artery, ligamentum arteriosum, superficial car-
diac plexus, left recurrent nerve, left bronchus, bronchial
glands.

Thoracic aorta: anterior, left pulmonary artery, left
bronchus, pericardium, esophagus (below ) ; posterior, vertebral
column, vena azygos minor ; right side, esophagus, vena azygos
major, thoracic duet, right pleura and lung ; left side, left
pleura and lung, e&.ﬂphagus (below).

Describe the coronary arteries.

The right arises from the aorta above the free margin of the
anterior semilunar valve, passes in the grocve between the
richt auricle and ventricle to the posterior interventricular
groove, where, dividing into two branches, one continues
onward anastomosing with the left coronary. the other descends
along the interventricular groove to the apex of the heart,
anastomosing with the descending branch of the left coronary ;
the left eoronary, the larger, arises above the free edge of the
left posterior semilunar mlve passes forward hetween the pul-
monary artery and the left appendlx thence obliquely to the
anterior interventricular groove, where it divides, one branch
passing around to join the right vessel, the other descending in
the groove to anastomose at the apex with the descending
branch of the right vessel.

Describe the innominate artery ‘.

“Arising from the commencement of the arch of the aorta, it
is from one and a half to two inches long and bifurcates at the
upper border of the right sterno-clavienlar articulation into the
right common ecarotid ® and subelavian® sometimes it sends off
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a thyroidea ima branch ; occasionally no innominate exists, the
right carotid and subelavian springing directly from the aorta.

Relations of the Imnominate artery are: in front, sternum,
sterno-hyoid and sterno-thyroid muscles, remains of the thy-
mus gland, left innominate vein, right inferior thyroid vein,
inferior cervical cardiac branch of the right pneumogastrie
nerve ; right side, right innominate vein, right pneumogastrie
nerve, pleura; Jf,-"r muﬁr remains of the tln.mn». oland, left
carotid artery, left inferior thyroid vein, tm{hm behind,
trachea.

Describe the common carotid?,’

The right common carotid artery® arises opposite the right
sterno-clavicular joint from the innominate, the left from the
summit of the aortic arch. In the neck their course corre-
sptmds to a line passing from the sterno-clavicular joint to a
point nndway between the mastoid process and the angle of
the lower jaw ; below, the trachea only separates them, above
there is a wide interval; a common sheath of deep fascia en-
closes the internal jugular vein, the pneumogastric nerve
(posterior to both) and artery. enumerated from without
inward, while upon the sheath lies the branch of the first
and second cervical nerves (deseendens cervicalis).

The anterior relations of the vessel for the most of its course
are the anterior margin of the sterno-cleido-mastoid musele, while
about its middle it is crossed by the omo-hyoid muscle, the
anterior jugular and middle thyroid veins, while above the
omo-hyoid muscle, the sterno-mastoid artery, and the superior
thyroid vein cross it; at the lower part of the neck the right
internal jugular vein diverges from the artery, but the left
often erosses the lower part of the corresponding artery ; it is
also in relation anteriorly to the sterno-hyoid, sterno-thyroid,
and platysma muscles, to the deep and superficial fasciee and
skin.  Zuternally lie the trachea, the thyroid gland, recurrent
laryngeal nerve, inferior thyroid artery, larynx, and pharynx.
Posteriorly are the longus colli and rectus capitis anticus
major muscles, sympathetic and recurrent laryngeal nerves,
and inferior thyroid artery. Opposite the upper border of the
thyroid cartilage each vessel divides into the infernal and the er-
ternal carotid. The common carotid arteries have no branches.

The left common earotid artery has, in addition to the above
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deseription, a thoracic ;;r,-.rf.{rm+wllii:ll presents t.hf: following
relations : in front, sterno-hyoid and sterno-thyroid museles,
left innominate vein, remains of the thymus gland; behind,
trachea, esophagus, thoracic duet, left subclavian artery, its

F1G. 103.—The arteries of the face and scalp (Leidy).

thoracic portion ; internally, innominate artery, inferior thyroid
veins, and remains of the thymus gland ; externally, left pneumo-
gastric nerve, left pleura and lung, and left subelavian artery.

Name the branches of the external carotid artery, with their
subdivisions.

1. Superior thyroid* (Fig. 103), arising below the greater
cornu of the hyoid,bone; its branches are:

Muscular, Hyoid, ' Superior laryngeal,
Superficial descending (sterno-mastoid), Crico-thyroid.

2. Lingual arises between the superior thyroid and the facial
running beneath the hyoglossus muscle to the under surface of
the tongue ; its branches are :

Iyoid, Dorsalis linguse, Sublingual, Ranine.
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3. Facial® arises just above the lingual to eross the lower jaw
just anterior to the masseter muscle ; its branches are:

Muscular, Muscular™,
Inferior or ascend- Inferior labial #,
ing palatine, Inferior coronary ®,

Cervieal <« m = Facial : : : .
Tonsillar, Superior coronary ®,
Submaxillary, Lateralis nasi',

| Submental’. Angular .,

4. Occipital ¥ arises posteriorly opposite the facial, lies in
the oeccipital groove of the temporal bone; its branches are :

Musecular, Sterno-mastoid, Mastoid,  Auricular,
Princeps cervieis, Meningeal, Terminal or Cranial,

5. Posterior auricular' arises opposite the styloid process,
ascends beneath the parotid gland to the groove between the
cartilage of the ear and the mastoid process: its branches are :

Muscular, Parotid, Stylo-mastoid,
Auricular, Mastoid or Occipital.

6. Ascending pharyngeal, running between the carotid and
the side of the pharynx, its branches being very numerous
and inconstant, and divided into three sets—.

Pharyngeal, Meningeal, and Prevertebral.

7. Superficial temporal, terminal branch, commences in the
substance of the parotid gland, crosses the root of the zygoma,
two inches above which it divides into the anterior * and poste-
rior ® temporal ; its other branches are:

Parotid, Articular, Masseterice, Anterior auricular,
Transverse facial *, Middle temporal #, and Orbital *.

8. Internal maxillary’, the larger terminal branch, passes
inward at right angles to the carotid at the inner side of the
neck of the condyle of the lower jaw; it is divided into three
portions : (1) maxillary, (2) pterygoid, and (3) spheno-maceil-
lary (Fig. 104) :

(1) Deep auricular, Small meningeal,
Tympanie, Mylo-hyoid,
Middle meningeal, Inferior dental < Incisor,

Mental.
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Name its branches.

Tympanic (deep), from the artery in the carotid canal, anas-
tomosing with the tympanic branch of the internal maxillary,
stylo-mastoid, and Vidian arteries.

Arterize receptaculi, small vessels supplying the cavernous
and inferior petrosal sinuses, pituitary body, and Gasserian
ganglion ; some to the dura mater anastomosing with the mid-
dle meningeal are called the anterior meningeal.

Ophthalmic, from the cavernous portion, enters the orbit by
the optic foramen, dividing at the inner angle of the eye into
two terminal divisions, the frontal and the nasal ; its branches
are :

" Laerimal, [ Muscular,
Supraorbital, Anterior ciliary,
Orbital Posterior ut]mm!da], Ocular | Short ciliary,
group Anterior ethmoidal, group Long plllar}r, ;
e Palpebral, Arteria centralis re-
Frontal, [ tinze.
Nasal.

.

Anterior cerebral passes forward in the great longitudinal
cerebral fissure, and communicates with its fellow by the ante-
rior communicating artery, a vessel about two lines long.

Middle eerebral, the largest branch, is lodged in the Sylvian
fissure and divides into the antero-lateral ganglionic branches,
which enter the anterior perforated space ; the external, inferior,
and ascending frontal, and the ascending parietal, supplying the
parts indicated ; the parieto-temporal, to the convolutions around
the horizontal limb of the Sylvian fissure.

Anterior choroid, to the hippocampus major, corpus fim-
briatum, velum interpositum, and choroid plexus.

Posterior communicating runs back to anastomose with the
posterior cerebral, a branch of the basilar artery.

Describe the circle of Willis.

It consists of' a vascular anastomosis at the base of the brain,
between the branches of the carotids and basilar artery, whereby
pressure on or blocking of any two of the main trunks will
not prevent both sides of the brain from receiving a supply of
blood. Its formation is as follows: the two vertebrals by
their junction form the basilar, which divides into two poste-
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rior cerebrals, these latter being connected with the back part
of the internal carotids on each side by a posterior communi-
cating, while the anterior terminals of the carotids, viz., the
anterior cerebral on each side, are connected in front by the
short anterior communicating artery before mentioned.

Describe the subclavian artery.

On the right side it springs from the innominate, on the left
directly from the aortic arch. 1t is divided into three portions,
viz., that internal to the anterior scalene musele, that behind
the musele, and that external to the scalene, this muscle inter-
vening between the artery and the subelavian vein ; it ceases to
be called subclavian at the lower border of the first rib. then
being termed axillary. The branches arise from the first por-
tion, except the right superior intercostal, which comes from
the second ; the posterior scapular or suprascapular often comes
from the third portion.

Relations of the right subclavian artevy : first portion ; anterior,
skin, superficial and deep fascize, platysma, clavicular origin of
the sterno-mastoid, the sterno-hyoid, and sterno-thyroid museles,
beginning of right innominate vein, internal jugular and verte-
bral veins, pneumogastrie, cardiac, and phrenic nerves; poste-
rior, recurrent laryngeal nerve, sympathetic, apex of the lung
and pleura, longus colli, neck of the first rib ; dnferiorly are
the pleura and lung.

Second portion ; anterior, skin, two layers of fascia, platysma,
sterno-mastoid, phrenie nerve, scalenus anticus, subclavian vein;
posterior, pleura, lung, and scalenus medius; above is the
brachial plexus, and below, the pleura and lung.

Third portion ; anterior, skin, two layers of fascia, platysma,
descending branches of the cervical plexus, nerve to the sub-
clavius, subclavius musecle, suprascapular artery and vein,
external jugular and transverse cervical veins, clavicle; behind
is the scalenus medius ; above is the brachial plexus, omo-hyoid
muscle ; below is the posterior groove on the first rib.

Relations of the first portion of the left subclavian artery : in
Sfront, left pleura and lung, left carotid artery, left internal
jugular, vertebral, and innominate veins, vagus, phrenie, and
cardiac nerves; superficially, the sterno-hyoid, sterno-thyroid,
and sterno-mastoid muscles ; internally, trachea, esophagus, and
thoracic duct; ewternally, pleura; behind, esophagus, thoracie
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duet, inferior cervical ganglion of the sympathetic, and the
longus colli separating it from the vertebral column.

The branches are :

Vertebral, which passes through the foramina in the cervieal
transverse processes except that of the seventh, enters the
skull through the foramen magnum, joining its fellow at the
lower border of the pons Varolii to form the basilar artery ;
its branches are:

%[aterall spinal, Anterior spinal,

. 1 ar, : 8
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geal. cerebellar.
Basilar, formed by the vertebrals, gives off the following:

Transverse, Superior cerebellar,
Internal auditory, Posterior cerebral,
Anterior, Inferior cerebellar.

Thyroid axis divides almost at onece into the
1. Inferior thyroid, to the same named gland. giving off the

Inferior laryngeal, Esophageal,
Tracheal, Musecular, Ascending cervical.

2. Suprascapular, chiefly to the shoulder-joint and supra-
spinous fossa; it anastomoses with the acromio-thoracie, pos-
terior circumflex, the posterior and subscapular arteries.

3. Transversalis colli, larger than the preceding, passes trans-
versely outward to the trapezius, beneath which it divides into
the

Superficial cervieal, Posterior scapular.

Internal mammary arises from the under surface of the first
portion, opposite the thyroid axis, descends behind the costal
cartilages half an inch from the sternum to the sixth interspace,
where it divides into the musculo-phrenic and the superior epi-

ric, the latter anastomosing with the deep epigastric and
its fellow ; the branches are:

Superior phrenie, or Anterior intercostal,
Comes nervi phrenici, Perforating,
Mediastinal, Lateral infracostal,
Pericardiac, Musculo-phrenie,
Sternal, Superior epigastrie.

Superior intercostal passes in front of the neck of the ﬁmt»'

dhn .
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rib, giving off the deep cervical, and two intercostals which have
posterior muscular and spinal branches.

Profunda cervicis supplies the posterior cervical museles and
anastomoses with the deep branch of the princeps cervieis from
the occipital.

Describe the axillary artery.

It extends from the lower border of the first rib to the lower
border of the tendon of the teres major muscle, where it takes
the name of the brachial ; 1t is divided into three parts by the
crossing made by the pectoralis minor muscle.

Relations of the first portion : anterior, skin, two layers of
fascia, platysma, pectoralis major, costo-coracoid membrane,
external anterior thoracic nerve, acromio-thoracic and cephalie
veins ; external, brachial plexus; énternal, axillary vein; pos-
terior, first intercostal space, and intercostal muscle, second
and part of third serrations of the serratus magnus, posterior
thoracie, and internal anterior thoracie nerves.

SNecond portion : in front, integument, fascize, pectoralis
major and minor; external, outer cord of the brachial plexus;
infernal, axillary vein, inner cord of the plexus; behind, sub-
seapularis, posterior cord, .

Third portion : anterior, integument, fascize, pectoralis
major, inner head of the median nerve, outer brachial vena
eomes ; posterior, subscapularis, tendons of the latissimus
dorsi and teres major, musculo-spiral and circumflex nerves;
external, coraco-brachialis, median and musculo-cutaneons
nerves; ¢nfernal, ulnar, internal cutaneous, and lesser inter-
nal cutaneous nerves, axillary vein.

The first portion is 2.5 em. (1 inch) long, and gives off the
superior thoracie branch ; the second portion is 3 cm. (1} inch)
long, and gives off the acromio-thoracic and long thoracie ; the
third portion is 7.5 em. (3 inches) long, and gives off the alar
thoracie, subscapular, posterior cirenmflex, anterior circumflex,
and often the accessory external mammary.

The branches are :

Superior thoraeie, supplying the pectoral muscles and the
thoracic wall.

Aeromio-thoracic, supplying the deltoid by acromial branches,
the serratus magnus and pectorales by the thoracie, the descend-
ing, or humeral, which runs with the cephalic vein between the
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deltoid and the pectoralis major, and the clavieular to the sub-
clavius muscle.

Long thoracic (external mammary ), to the chest-muscles and
mammary gland.

Alar {fmuruf supplies the axillary glands.

Subscapular, anastomosing with t]u, supra and posterior
scapular arteries, and giving oft the dorsalis scapulz branch.

Posterior eircumflex, to the deltoid muscle and s.huulder-juinl: 2
it anastomoses with the anterior cireumflex, suprascapular,
acromio-thoracie, and superior profunda arteries.

Anterior circumflex, to the shoulder-joint and deltoid.

Accessory external mammary, often is a branch from the third
portion, runs downward and inward, and supplies the skin and
fascia on the side of the thorax,

Describe the brachial artery.

A continuation of the axillary, extendmﬂ' from the lower
border of the teres major tendon to its bifurcation into the
radial and ulnar, usually opposite the neck of the radius; the
median nerve crosses it from without inward about midway in
its course.

[ts relations ave: in front, integument, fascize, bicipital
fascia, median basilic vein, and median nerve; externally,
vena comes, median nerve (above), ecoraco-brachialis, and bi-
ceps ; internally, vena comes, internal eutaneous and ulnar
nerves, median nerve (below), basilie vein; behind, middle and
inner heads of the triceps, musculo-spiral nerve, superior
profunda artery, insertion of the coraco-brachialis, brachi-
alis anticus. Its branches enumerated from above down-
ward are:

Superior profunda, descending with the musculo-spiral nerve,
giving off a posterior articular braneh which anastomoses w1th
the interosseous recurrent and anastomotica magna, while the
anterior terminal twigs of the main trunk inosculate with the
radial recurrent.

Medullary artery, to the humerus.

Iuferior profunda, anastomosing with the posterior ulnar re-
current and anastomotica magna.

Anastomotica magna, anastomosing with the posterior artie-
ular of the superior profunda, inferior profunda, and posterior
ulnar recurrent.
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Museular, to the arm-muscles ; special ones to the biceps and
deltoid.

Describe the radial artery.

It appears to be a continuation of the brachial, but is much
smaller, extending from the bifurcation at the elbow along the
* radial side of the forearm to the wrist, where, winding around
the thumb, it passes between the two heads of the first dorsal
interosseous muscle to the palm, there inoseulating with the
deep or communicating branch of the ulnar to form the deep
palmar arch.

Lts relations are: in front, skin, fascize, supinator longus mus-
ele; duternally, pronator teres and flexor carpi radialis; exter-
nally, supinator longus, radial nerve; behind, tendon of the
biceps, supinator brevis, flexor sublimis digitorum, pronator
teres, flexor longus pollicis, pronator quadratus, radius.

The branches of the radial are in the

Forearm Wrist
Radial recurrent, Posterior carpal,
Musecular, First dorsal interosseous,
Superficialis volae, Dorsales pollicis,
Anterior carpal. Dorsalis indicis.
Hand

Princeps pollicis,

Radialis indieis,

Three superior perforating,
Three palmar interosseous,
Palmar recurrent.

The last three are branches from the deep palmar arch.

Describe the ulnar artery.

Larger than the preceding, it passes from the bifurcation
obliquely inward to the middle of the forearm, thence runs
along its ulnar border, across the annular ligament to the I'fldlﬂ.l
side of the pisiform hone, curving across the palm, where, either
anastomosing with the superficialis vola, princeps pollicis, or
radialis indicis of the radial, it forms the _

Nuperficial palmar arch, whose branches are the four digitals.

Relations : in front, fascie, superficial layer of the flexor






THE ARTERIES. 201

Posterior meédiastinal, numerous and small to the glands,
areolar tissue, and vertebral portion of the diaphragm.

Intercostals, usually nine on either side, each dividing into
an anterior and a posterior branch, the former subdividing into
two at the angle of the rib, one branch running in the groove
at the lower border of the rib above, the other running 'lll_'H]“'
the upper border of the rib below, in front both 1na*~.tunmhlng
with the anterior intercostal branches of the internal mammary,
with the thoracic branches of the axillary, with the epigastric,
phrenie, and lumbar arteries; the posterior division supplies
the vertebrae, spinal cord, dorsal museles, and skin.

Subeostal, or the twelfth thoracic artery, passes along the

lower bﬂrdm of the twelfth rib.

Describe the abdominal aorta.

It commences at the aortiec opening of the diaphragm in
front of the body of the last thoracie vertebra, whence deseend-
ing a little to the left of the vertebral column it terminates on
the body of the fourth lumbar vertebra by dividing into the
common iliacs.

Relations : anterior, lesser omentum and stomach, Spigelian
lobe of the liver, lower end of the esophagus, celiac axis and
branches, inferior mesenterie, spermatic or ovarian arteries,
splenic vein and commencement of the vena portee, left renal vein,
aortic and solar plexuses, pancreas, preaortic duodenum, small
intestines, mesentery, transverse mesocolon, fg,rmpfmm, gfrmt.?s and
vessels ; of the above the parts in italies are in contact with the
aorta ; posterior, left lumbar veins, left erus of the diaphragm,
be"mmnn' of the thoracie duct, vertebral column; right side,
I"I'""]It- erus of the diaphragm, inferior vena cava, vena azygos
major, thoracic duet, right semilunar ganglion, right great
splanchnic nerve, Splgc]mn lobe of the liver; left .ﬂr!e, left crus
of the diaphragm, left great splanchnic nerve, left semilunar
ganglion, tail of the pancreas.

Its branches are:

Celiac axis, arises opposite the margin of the diaphragm,
passes for half an inch forward to divide into the

Glastric or coronary, passing npward to the left to the eardia;
it turns sharply from the left to the right along the lesser eur-
vature of the stomach, anastomosing with the aortic esophageal,
splenic, and hepatic artleries.



202 ESSENTIALS OF HUMAN ANATOMY.

Hepatie, dividing in the transverse fissure into the right
and left terminal branches for the same lobes of the liver;
its branches are

Pancreatie,

Pylorie,

o { fiﬂ-‘:‘-tl'u—l’:ﬁi[}h}iﬂél dextra, ‘

Pancreatico-duodenalis superior,

(Cystie,
whereby it supplies the parts indicated by the names, and
anastomoses with the splenic, gastrie, and superior mesenterie
arteries.

Splenie, the largest branch, passes behind the upper border

of the pancreas to the spleen, giving off five or six splenic
branches, and the

Pancreatice parvae, (rastrie (vasa brevia),
Pancreatica magna, (rastro-epiploica sinistra.

Inferior phrenic, one on each side (sometimes one from the
celiac axis instead of the aorta. or by a common trunk) to the
under surface of the diaphragm. Each gives oft a superior
suprarenal artery.

Superior mesenteric comes oft about one-quarter inch bhelow
the celiac axis, arching forward and downward to the left, sup-
plying all of the small intestine, except the first part of the
duodenum, also the cecum, ascending, and transverse colon,

giving off the

Inferior pancreatico-duodenal, Tleo-colie,
Vasa intestini tenuis, (folica dextra,
(folica media.

Inferior mesenteric, arising from the left side of the aorta
two inches above the bifurcation, passes down into the left
iliae fossa and pelvis, supplying the descending colon, sigmoid
flexure, and greater part of the rectum, anastomosing above
with the middle eolic of the superior mesenteric, supplying the
transverse colon in part; its branches are :

(Colica sinistra, Sigmoid,  Superior hemorrhoidal.

Middle suprarenal, each arises opposite the superior mesen-
teric to supply the suprarenal body.

Renal, spring nearly at right angles from the sides of the
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aorta below the superior mesenterie, the right longer and lower
than the left; each divides into four or five branches before
entering the hilum, intervening between the renal vein in front
and the ureter behind and below. It gives off the énferior
suprarenal artery, making three for that body.

Spermatic (ovarian in the female), spring from the front of
the aorta on each side, a little below the renals, run behind the
perltmmum to passin the male through the ﬂhdunmml ring to the
testis, in the female between the laminae of the broad llgﬂ,mcnt
to the ovary, Fallopian tube, uterus, and to the round ligament
and inguinal canal.

Lumbar, commonly four on each side corresponding to the
mtemmmls, and like them dividing into :

Dorsal branches to the vertebree, spinal cord, and back mus-
cles, and abdominal branches, passing forward to anastomose
with twigs from the epigastrie, internal mammary, intercostals,
ilio-lumbar, and circumflex iliac.

Middle sacral, springs from the bifureation of the aorta,
descends along the middle of the sacrum and coceyx, *=:~cnrdmﬂr
branches to the rectum, anastomosing with the hemorrhoidal
and lateral sacral ar t-ﬁrles, terminating in the coeeygeal gland.

Describe the common iliac arteries.

They extend from the aortic bifurcation at the left of the
umbilicus, corresponding to a line touching the highest points
of the iliac crests, to divide opposite the intervertebral disk
between the last lumbar vertebra and the sacrum. into the -
fernal and the external iliac ; the right vessel is somewhat the
longer, both being about two inches long, and each at its bifur-
cation is crossed by the ureter.

Relations of the right common iliae : in front, peritoneum,
small intestine, sympathetic nerves, ureter; outer side, vena
cava, right common iliac vein, psoas muscle ; behind, two last
lumbar vertebrae, right and left common iliac veins.

Relations of the left common ifiae : in front, same as for the
right, with the superior hemorrhoidal artery added ; inner side,
left common iliac vein; outer side, psoas muscle ; bﬂkmff two
last lumbar vertebra, It'..ﬂ'- common iliae vein.

Describe the internal iliac artery.
It measures about one and a half inches, arising at the point
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of bifureation of the common iliac, to divide at the upper
margin of the great sacro-sciatic foramen into the anterior and
the posterior trunk. In the adult it is smaller than the exter-
nal, the reverse in the fetus. A partially obliterated cord, the
fetal hypogastric artery, extends from its bifurcation to the
bladder.

Relations : in front, peritoneum, ureter; oufer side, psoas
magnus; inner side, internal iliac vein, perltnneum b#huui’
external iliac vein (above), internal iliac vein, lumbo-sacral
nerve, saerum.

Branches of the anterior division : Superior vesical, part of
the fetal hypogastric artery ; it gives off the artery of the vas
deferens and supplies the ureter, as well as the bladder.

Middle vesical, usually a branch of the former to the bladder
and vesicula seminales.

Inferior vesical (vaginal in the female), arising in common
with the middle hemorrhoidal, is distributed to the base of the
bladder, prostate gland, and seminal vesicles.

Middle hemorrhoidal, supplies the rectum.

[terine, anastomoses with the ovarian; gives twigs to the
bladder and ureter.

Obturator, passes through the obturator canal to the thigh,
there dividing into an internal and an external branch, anasto-
mosing with twigs of the internal circumflex ; inside the pelvis
its branches are :

lliae, to the same named bone and musele anastomosing with
the ilio-lumbar ; a vesical, to the bladder ; and a pubic, inosculat-
ing back of the pubes with the epigastric and its fellow; in
two out of three cases the obturator springs from the internal
iliac, in one in three and a half cases from the epigastrie,
in one in seventy-two cases it has two roots.

Internal pudic, the smaller terminal of the anterior division,
is distributed to the external organs of generation; giving off
the following branches:

Inferior hemorrhoidal, Musecular,
Superficial perineal, Artery of the bulb,
Transverse perineal, Artery of the corpus cavernosum,

Dorsal artery of the penis.

Seiatic, the larger terminal, supplies the muscles on the back
of the pelvis; its branches are:
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Muscular, Coecygeal, Comes nervi ischiadiei,
Inferior gluteal, Anastomotie, Cutaneous,

Articular (hip).

Branches of the posterior division : Ilio-lumbar, dividing into
an iliac and a lumbar branch supplying the museular, spinal,
and nutrient branches, anastomosing with the last lumbar,
external circumflex, gluteal, epigastries, deep circumflex iliae,
and obturator.

Lateral sacral, superior and inferior on each side emerge
from the posterior sacral foramina, anastomosing with the glu-
teal and seciatic arteries.

G'luteal ends the posterior division, divides into a superficial
and a deep branch, the latter giving off a superior and an in-
ferior branch.

It has muscular, cutaneous, nutrient (to the ilium), and artic-
ular branches, anastomosing with the circumflex iliae, external
circumflex, and sciatic arteries.

Describe the external iliac artery.

Passes along the inner border of the psoas muscle from the
bifurcation of the common iliac to Poupart’s ligament ; a line
drawn from the left side of the umbilicus to the midpoint
between the symphysis pubis and the anterior superior iliac
spine (in females a little nearer the former), indicates the
course of the common and external iliac.

Relations: in front, peritoneum, intestines, and fascia,
lymphatic vessels and glands; near Poupart’s ligament are the
spermatic vessels, genital branch of the genito-crural nerve,
deep circumflex iliac vein; externally, psoas magnus, iliac
fascia ; internally, external iliac vein and vas deferens; behind,
external iliac vein, psoas magnus, iliac faseia.

Its branches are:

Muscular, Lymphatie (to glands),
Deep epigastrie, Deep cirenmflex iliac.

Deep epigastrie, usually coming off just above Poupart’s
ligament, passing between the peritoneum and transversalis
fascia, pierces the fascia and enters the sheath of the rectus
muscle under the semilunar fold of Douglas; it anastomoses
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with the internal mammary and inferior intercostal arteries;
its branches are:
(Cremasteric, Pubie, Muscular, Superficial.

Deep circumflex iliac, arises externally nearly opposite the
epigastrie, running along the inner side of the iliac crest, there
to pierce the transversalis and anastomose with the ilio-lumbar
and gluteal arteries. An ascending branch joins the lumbar
and epigastric arteries.

Describe the femoral artery (Fig. 105).

Extending from Poupart’s ligament, where the letters N. A.
V. indicate its relation with the anterior crural nerve and
femoral vein, it terminates at the opening in the adductor
magnus (the end of Hunter's canal); the upper two-thirds of
a line drawn from the midpoint between the anterior superior
iliac spine and symphysis pubis to the inner side of the internal
condyle of the femur indicates its course. The artery and
vein are enclosed in a strong fibrous sheath, but separated by a
partition from each other, and lie very superficially above, in
Searpa’s triangle, biseeting it. :

The femoral artery has three parts: common femoral 1s one
to two inches long, dividing into the superficial and the deep
Semoral ( profunda femoris).

What is Scarpa’s triangle ?

It is a space bounded above by Poupart’s ligament, inter-
nally by the outer edge of the adductor longus, externally by
the inner edge of the sartorius, the floor being formed by the
iliac, psoas, pectineus, and part of the adductor brevis muscles.

Relations of the common femoral artery : anterior, skin, super-
ficial faseia, superficial inguinal glands, iliac portion of the
fascia lata, anterior part of the femoral sheath from the
transversalis faseia, crural branch of the genito-crural nerve,
superficial circumflex iliac and superficial epigastric veins;
posterior, posterior part of the femoral sheath from the iliac
fascia, pubic portion of the fascia lata, nerve to the pectineus,
psoas muscle and tendon, pectineus, capsule of the hip-joint ;
internal, femoral vein; external, anterior crural nerve and

psoas muscle.
Relations of the superficial femoral artery in Searpa’s tri-
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FiG. 105.—The femoral artery and the side-  FI16. 106.—The anterior tibial and
view of the popliteal artery. (Leidy.) the dorsalis pedis arteries.
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angle and Hunter's canal : Yanterior, skin, superficial and deep
fasciee, internal eutaneous and saphenous nerves, sartorius,
aponeurotic covering of Hunter's canal; posterior, femoral
vein, profunda artery and vein, pectineus, adductor longus and
magnus muscles; external, long saphenous nerve, nerves to
the vastus internus, vastus internus muscle, and femoral vein;
internal, adductor lunwlh, magnus, and sartorius muscles.

The femoral artery gives off the following branches:

Nuperficial epigastiic X . to the inguinal g].mda fascia, and skin,
anastomosing with the auperhual branches of the deep epi-
gastric.

Superficial eircumflex iliac®, to the skin of the groin, glands
etc., anastomosing with the deep circumflex, iliac, gluteal, and
external circumflex arteries.

Superior external pudic®, % to the skin of the genitals, anasto-
mosing with the terminal branches of the internal pudlc its
fellnn, the inferior pudic, and the eremasteric arteries.

Inferior external pudic®, to the skin of the genitals and peri-
neum, anastomosing with the superficial peruma] and superior
external pudlc arteries,

Muscular™, to the sartorius and vastus internus.

Anastomotica magna . arises just above Hunter's canal, and
divides into a superficial (cutaneous) and a deep branch,
anastomosing with the internal and sup{ariﬂr external articu-
Iar‘ and the anterior tibial recurrent arteries ™.

Profunda femoris™, springing from the ovter back part of
the femoral from one to two inches below Poupart’s ligament,
terminating at the lower third of the thigh by the small fourth
perforating artery ; it gives off:

External® and Internal Circumflex®. Four perforating ™.

Describe the popliteal artery.

It commences at the opening in the adductor magnus, and
passing obliquely downward and outward behind the knee-
joint, divides opposite the lower border of the popliteus mus-
cle into the anterior and the posterior tibial arteries.

Relations : in the upper part of the popliteal space, the three
chief struetures are arranged from behind forward and without
inward in a certain nrder, first comes the internal popliteal
nerve, next the popliteal vein, deepest and most internal the
popliteal artery ; anterior, are the femur, posterior ligaments



THE ARTERIES. . 209

of the knee-joint, a bit of the head of the tibia, popliteal
fascia, and muscle; posterior, skin, fascie, :'il_ft]lIII]{:]lllJ]'Lilnn‘:ius,
popliteal vein, internal popliteal nerve, sometimes a twig from
the obturator nerve, inner head of the gastrocnemius, plantaris,
arch of the soleus; ‘nternal, semimembranosus, adductor mag-
nus tendon, internal condyle, inner head of the gastrocnemius,
internal popliteal nerve (below), popliteal vein (below); eater-
nal, biceps, outer condyle, outer head of the gastrocnemius,
plantaris, internal popliteal nerve (above), popliteal vein
(above). Its branches are:

Superior muscular, Superior external articular,
Inferior muscular or sural,  Superior internal articular,
Cutaneous, Inferior internal articular,
Azygos articular, Inferior external articular.

These anastomose with the perforating terminal branch of
the profunda, descending branch of the external circumflex,
anastomotica magna, anterior tibial recurrent, and with cach
other, except the muscular; the azygos articular enters the
back of the joint to supply the synovial membrane and inter-
articular ligaments.

Describe the anterior tibial artery (Fig. 106).

Commencing at the lower border of the popliteus muscle, pass-
ing between the two heads of the tibialis posticus by the defect
at the upper part of the interosseous membrane, lying upon its
anterior surface and that of the lower third of the tibia, it ter-
minates at the front of the bend of the ankle in the dorsalis
pedis artery ; the anterior tibial nerve lies externally ; branches
are the posterior and anterior tibial recurrent, superior fibular,
musenlar, internal and external malleolar ; the posterior recur-
rent and superior fibular rise from the artery before it pierces
the membrane.

Relations:  in front, skin, fascize, anterior tibial nerve,
tibialis anticus, extensor longus digitorum, extensor longus
hallueis, anterior annular ligament ; infernally, tibialis anticns,
extensor longus hallueis; externally, anterior tibial nerve, ex-
tensor longus digitorum, extensor longus hallucis; belind,
interosseous membrane, tibia, anterior ligament of the ankle-
joint,

14
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Describe the dorsalis pedis artery?.

[t extends from the front of the bend of the ankle to the
back part of the first intermetatarsal space, where it divides
into the first dorsal interosseous™ (dorsalis hallucis), supply-
ing both sides of the great toe and adjoining side of the second;
the plantar digital branch (communicating), dipping down
between the heads of the first dorsal interosscous musecle to
reach the sole of the foot, and form with the external plantar the
plantar arch ; it gives oft two digital branches, one for the inner
side of the great toe and one which divides for the contiguous
sides of the great and second toes; the other branches are the

Tarsal, arching outward across the tarsus.

Metatarsal®, runs anterior to the preceding over the bases of
the metacarpal bones, giving off the second, third, and fourth
dorsal interosseous, frmu whlc‘h arise seven :fr;;-.wf digitals for
the outer three and a half toes. This artery lies upon the
astragalus, navieular, and middle cuneiform bones, and is erossed
by the innermost tendon of the extensor brevis digitorum.

Describe the posterior tibial artery.

It extends as a large vessel obliquely downward from the
lower border of the pnpllteus ]]]I.hl’lﬂ along the tibial side of
the leg to the midpoint of the depression “between the inner
ankle and heel, where, beneath the abductor hallueis musele, it
divides into the internal and the external plantar; the posterior
tibial nerve lies first to its inner side, but soon crosses it, to
remain close to the outer side; it gives off the

Peroneal, along the back of the fibular side of the leg,
branches of which are musenlar, medullary to the fibula, com-
municating, anterior peroneal, posterior peroneal, and external
caleaneal.  The anterior peroneal anastomoses with the exter-
nal malleolar, tarsal, and posterior peroneal arteries. The pero-
neal artery is enveloped by the flexor longus hallucis muscle.

The posterior tibial also gives oft muscular branches, medul-
lary to the tibia, eutaneous, communicating, and internal malle-
olar ; internal ealeaneal usually come from the external plantar.

Communicating, to the peroneal, passing transversely across
the back of the tibia about two inches above the ankle.

Relations : in front, tibialis posticus, flexor longus digi-
torum, tibia, ankle-joint; ¢nternally, posterior tibial nerve
(upper third); externally, posterior tibial nerve (lower two-
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thirds) ; behind, skin, fascize, gastrocnemius, soleus, deep trans-
verse fascia, posterior tibial nerve.

Describe the internal plantar artery.

The smaller terminal of the posterior tibial runs along the
inner side of the foot and great toe, giving off muscular, cuta-
neous, and articular branches.

Describe the external plantar artery.

It passes obliquely outward and forward to the base of the
fifth metatarsal, whence 1t curves inward to the interval be-
tween the bases of the first and second metatarsal bones, there
anastomosing with the plantar digital branch of the dorsalis
pedis, completing the plantar arch; the branches given off in
its course to the fifth metatarsal bone are the internal caleaneal,
muscular, and cutaneous.

Iuternal calecaneal, several large branches to the inner mus-
cles of the sole, fat and skin of the heel, anastomosing with the
peroneal, internal malleolar, and external calcaneal.

The branches of the plantar arch are:

Three posterior perforating, passing up the three outer inter-
metatarsal spaces to anastomose with the interosseous from
the metatarsal.

Four digitals, by division supplying both sides of the three
outer toes, and the outer side of the second—Dboth sides of the
great and the inner side of the second toe being supplied by
the plantar digital branch of the dorsalis pedis.

The digitals give oft three anterior perforating arteries near
their bifurcations into the collateral digitals.

Surgical Anatomy of the Arteries.

The student must remember that while all the anastomosing
vessels coming off above and below the site of ligature enlarge,
and should, therefore, be carefully impressed upon the mind
where enumerated in the preceding pages, yet the blood, by
dissection, has been found to pass chiefly by the vessels men-
tioned under each caption.

Describe the collateral circulation after ligature af the com-
mon carotid.

The chief communications are between the superior and
inferior thyroids, the profunda cervicis of the subelavian, and
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princeps cervicis of the occipital, the vertebral taking the place
of the internal carotid within the cranium.

After ligature of the subclavian (third part).

Between the suprascapular and the posterior scapular with
the subscapular, the internal mammary, and the long and supe-
rior thoracic and subscapular.

After ligature of the axillary.

If below the acromio-thoracie, chiefly between the subscapular
and the other scapular arteries of the subclavian and long
thoracie, through the intercostals with the internal mammary ;
if below the *-uhbeapul-n the posterior circumfiex anastomosing
with the suprascapular and acromio-thoracie, and-inosculations
between the subscapular and the superior profunda.

After licature of the brachial.

(1) Upper third, by anastomoses between the circumflex and
subscapular and superior profunda; (2) below the profunda
arteries, by branches of the profundse anastomosing with the
recurrents of the ulnar, radial, and interosseous arteries.

When the thoracic aorta is obliterated.

The internal mammary anastomosing with the intercostals;
phrenic with the musculo-phrenie, comes nervi phrenici and
deep epigastrie, superior intercostal and first aortic intercostal ;
inferior thyroid with the first aortic intercostal ; transversalis
colli with the posterior branches of the intercostals; axillary
and subelavian branches to the side of the chest with the lateral
branches of the intercostals.

When the abdominal aorta is tied.

The deep epigastric communicating with the internal mam-
mary, the intercommunications of the superior and inferior
mesenteric, or the latter with the internal pudie, and the
ainastumﬂses of the lumbar with the branches of the internal
iliae.

After the common iliac is tied.

The anastomosis of hemorrhoidal branches of the internal
iliae with the superior hemorrhoidal from the inferior mesen-
terie, the inosculations of the uterine and ovarian, and of the
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vesicals of opposite sides, that of the lateral sacral with the middle
sacral, of the epigastric with the internal mammary, intercostal
and lumbar, ot the ilio-lumbar with the last lumbar, of the
obturators with one another and the deep epigastries, of the
gluteal with the lateral sacral branches.

After the internal iliac is tied.

Same as above, except that the obturator also communicates
with the internal circumflex, the circumflex and perforating
branches of the profunda with the sciatic, and the circumflex
iliac with the ilio-lumbar and gluteal.

After the external iliac is tied.

The anastomoses between the ilio-lumbar and the circumflex
iliac ; the gluteal and external cireumflex ; the obturator and
internal circumflex ; the sciatic with the superior perforating
and the two circumflex arteries; the internal pudic with the
external pudic and internal circumflex.

After the common femoral is tied.

Anastomoses of gluteal and circumflex iliac with the exter-
nal cirenmflex ; obturator and seiatic with internal circumflex ;
ilio-lumbar with the external eircumflex ; comes nervi ischiadiei
with the muscular branches of the popliteal.

After the superficial femoral is tied.

Branches from the profunda anastomosing with the superior
and inferior articular of the knee, anastomotica magna, mus-
eular, and origing of the anterior and posterior tibial.

(The popliteal is never tied except for a wound, when the
articular arteries, anastomotica magna, recurrent tibials, per-
forating and muscular branches would convey the blood.)

The Veins.
Describe the veins.

They are vessels returning venous blood—i. e. blood sur-
charged with carbonic acid gas—to the heart, and have the
same coats as arteries, but not so thick, especially the middle,
im consequence cn"apamg when divided. One set of veins onl y
carries other than venous blood, viz. the pulmonary convey-
ing arterial blood from the lungs to the left auricle. Certain of
the veins, usually the superficial, have their lining membrane
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forming semilunar reduplications or valves, arranged in pairs
opposite one another, which prevent any reflux of blood. The
large arteries are accompanied by deep veins of the same
name, generally included in the same sheath, while such ves-
sels as the brachial, radial, ulnar, ete. have two veins each,
called venz comites. The uuperﬁtial veins run between the
layers of the superficial faseia, terminating in the deep velns,
and are not usnally accompanied by arteries. All veins freely
anastomose, and even those dignified with special names have
very irregular origins and distributions.

What are sinuses?

Venous channels, found only within the skull, formed by a
separation of the layers of the dura mater, and lined ‘ﬁ'lt}l
endothelium continuous with that of the veins.

How are the veins classed ?
As belonging to the pulmonary, systemic, and portal systems,
the latter an appendage of the systemic.

Name the principal veins which have no valves.
The vena cavee, hepatie, portal, renal, uterine, ovarian,
cerebral, spinal, and pulmonary.

Name the veins of the head and neck.

(1) Frontal, Facial, Temporo-maxillary,
Supraorbital, Temporal, Posterior auricular,
Angular, Internal Oceipital.

maxillary,

(2) Those which return the blood from the head and face:
External jugular, Anterior jugular,
Posterior external jugu- Internal jugular,

lar, Vertebral.

(3) Veins of the eranium :

. s Superficial, and
Veins of the diploé, Cerebral / :
C;r;]';e]lar, P { Deep,or Venze Galeni.

Name the sinuses of the dura mater.
Above and behind, one superior and one inferior longitudinal,
straight, two lateral, two occipital ; at the base are two cavernous,
circular, transverse, two superior and two inferior petrosal,
Eight or nine emissary veins of Santorini afford communi-
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cation between the sinuses of the dura and the external veins
by the following foramina : mastoud, parietal, posterior condylar,
through the external occipital protuberance, foramen ovale,
Sforamen lacerum, foramen Vesaltl, carotid canal, anterior con-

dylar foramina.

How is the internal jugular’ formed (Fig. 107)?

By the junction of the lateral and inferior petrosal sinuses
just outside the jugular foramen ; at the base of the neck the
internal jugular unites with the subelavian vein to form the
innominate vein—at or above the junction is a pair of valves;
into the jugular empty the common facial, lingual, pharyngeal,
superior and middle thyroid veins.

Where do the following veins empty ?

The external jugular®, into the subelavian vein external to
the internal jugular; the posterior external jugular, into the ex-
ternal jugular; the anferior jugular, into the termination of the
external jugular or the subclavian vein ; the vertebral descends
through the vertebral foramina in the transverse processes of
the cervical vertebrae to empty into the back of the innominate
vein, valves guarding the orifice.

Describe the veins of the upper extremity.

They are superficial and deep, the latter being the wvenz
comites of the arteries; commencing as digitals, these empty
into the inferosseous, these into the palmar until the radial and
wlnar comites are formed, which, uniting, form the brachial
vense comites, consisting of two veins with transverse anasto-
moses. The superficial veins running in the superficial fascia
are called :

Radial Cophali i
Wedion Median cephalic g
Median basilic Brachial > Axillary
Anterior and e :
A Basilie
Posterior ulnar )

Describe the axillary wvein.

It is a continuation of the basilie, receiving the brachial and
veins of corresponding names with the arteries of the axilla,
and is continued beneath the clavicle under the name of the
subclavian vein®; it has valves opposite the lower border of the
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subscapular muscle, also at the mouths of the cephalic and

subscapular veins.

Describe the subclavian vein®.

It extends from the lower border of the first rib to the back
of the sterno-clavicular joint, there uniting with the internal
jugular to form the vena innominata—the subelavian vein lies

Fic. 107.—The vens cave
and azygos veins (Leidy).

i front of the artery with the scalenus
anticus muscle interposed at its second
part ; its tributaries are the external and
the anterior jugular and a tributary of
the cephalic; on the right side the right
lymphatic duct empties at the junction
of the subclavian_and internal jugular
veins, and at the same point on the left
side the thoracic duct.

How are the ven® innominatae®°®
formed ?

Each by the subelavian and internal
jugular, which unite just below the first
costal cartilage to form the superior vena
cava‘; the right fnnominate is about
one and a half inches long, receiving
blood by the right vertebral, internal
mammary, inferior thyroid, often the
right superior intercostal vein; the left
vein is larger and about two and one-half
inches long ; the left vertebral, internal
mammary, inferior thyroid, superior in-
tercostal, and occasionally some thymie
and pericardiac veins empty into it.

Describe the superior vena cava'.

It measures from two and a half to
three inches and is formed by the union
of the two innominate veins®® is half
covered by the pericardium and enters

the upper part of the right auricle; it returns the blood of
the upper half of the bﬂd} and receives the vena azygos major
and small mediastinal and pericardiac veins.
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Describe the azygos veins,

They connect the superior and the inferior vena cavee, tak-
ing the place of those vessels in that part of the chest occupied
by the heart.

The right azygos™ (vena azygos major) commences opposite
the first and second lumbar vertebrae by a tributary from the
richt lumbar or renal vein, or from the inferior vena cava,
enters the thorax by the aortic opening, passes to the level
of the fifth rib, and arches over the root of the right lung to
empty into the superior cava, receiving in its course the nine
or ten right lower intercostal veins, the vena azygos minor,
esophageal, mediastinal, and right bronchial veins; also it is
usually connected with the right superior intercostal vein.

The left lower azygos™ (vena azygos minor) commences by a
tributary from the left lumbar or renal vein, enters the thorax
through the left crus of the diaphragm, passes across from the
left side of the vertebral column at about the ninth thoracie
vertebra to enter the right azygos vein, receiving veins from
three or four lower intercostal spaces, also mediastinal and
esophageal tributaries.

The left upper azygos™ is formed by veins, usually three or
four, from the intercostal spaces between the left superior in-
tercostal and the highest branch of the left lower azygos—. e.
from the fourth space to the seventh or eighth inclusive—and
empties into the right azygos or left lower azygos; it receives
mediastinal tributaries and the left bronchial vein; it 1s some-
times absent, its place being taken by the left superior inter
costal.

Name the other principal veins of the base of the neck ant
of the thorax.

Internal mammary, Mediastinal,
Inferior thyroid, Pericardiae,
Intercostals, Bronchial.

Briefly describe the spinal veins.

They are the dorsi-spinal on the exterior of the spinal col-
umn, forming plexuses around the vertebral spines, laminze,
and processes, emptying into the vertebral, intercostal, lumbar,
and sacral veins respectively.
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The meningo-rachidian, lying between the vertebrae and theca
spinalis, forming plexuses, one running along the posterior sur-
faces of the vertebral bodies, forming two anterior longitudinal
veins receiving the venae basis vertebrarum, the other on Lheim_u:r
surfaces of the laminge, forming two posterior longitudinal veins,
both extending the whole length of the E.yiuulhum{ul . the pos-
terior emptying into the dorsi-spinal, the anterior into the ver-
tebral, intercostal, lumbar, and sacral veins respectively.

The venwe basis vertebrarum lie in the vertebral bodies and
empty into the anterior longitudinal veins, : :

The medulli-spinal, those of the cord itself, form a minute
plexus over the cord between the pia mater and the arachnoid,
and near the base of the skull converge to form two or three
trunks terminating in the inferior cerebellar veins or petrosal
sinuses.

Describe the chief veins of the lower extremity.

They are deep and superficial ; the former commence as the
venze comites of the digitals, which form the interosseous ; these
form the anterior, posterior tibial, and peroneal comites of the
same named arteries, which uniting, form the popliteal, in the
thigh to be called the femoral, being joined by the profunda
Semoris and the internal saphenous veins, which again changes
its name to the exfernal iliac above Poupart’'s ligament ; into
the external iliac empty the deep epigastric and deep circum-
flex iliac veins.

The superficial veins are the

Internal or long saphenous, commencing on the inner side of
the dorsum of the foot, running up in front of the inner mal-
leolus on the inside of the leg and thigh to enter the femoral
vein after passing through the saphenous opening of the faseia
lata ; its tributaries are:

Cutaneous, Superficial cireumflex iliac,
Communicating, External pudie,
Superficial epigastric, Anterior and posterior vein.

FEternal or short saphenous commences at the outer side of
the dorsum of the foot, passes behind the external malleolus,
and up the middle of the leg posteriorly to empty into the pop-
liteal vein between the heads of the gastroenemius.



THE VEINS. 219

Describe the internal iliac vein.

It is formed by the venze comites of all branches of the in-
ternal iliac artery except the umbilical, and unites opposite the
sacro-iliac articulation with the external iliac vein to form the
common iliac vein; it receives the following veins:

Giluteal, Lateral sacral,

Setatie, Uterine and vaginal plexuses,
Dorsal vein of penis or clitoris,  in female,

Iuternal pudic, Vesico-prostatic plexus, in male,
Obturator, Hemorvhoidal plexus.

The portal and general venous systems meet in the hemor-
rhoidal plexus.

Describe the common iiac veins.

Formed by the junction of the external and internal iliac
veins, and receiving the ilio-lumbar, occasionally the lateral
sacral, the left iliac receiving the middle sacral vein, they
unite at an angle upon the intervertebral substance between
the fourth and fifth lumbar vertebra to form the inferior vena
cava.

Describe the inferior vena cava'.

It runs upward from the junction of the two common iliacs,
along the right side of the aorta, grooves the liver, pierces the
central tendon of the diaphragm, and terminates at the back
and lower part of the right auricle, being enclosed by the
serous layer of the pericardium ; it returns the blood from all
parts below the diaphragm, and receives the following tribu-
taries :

Lumbar, Renal? Hepatie,
Right spermatic, Right suprarenal, Right common iliac,
Right ovarian,  Inferior phrenic, Left common iliac.

Describe the portal system of veins.

Formed by the union behind the head of the pancreas of the
superior and inferior mesenteric, splenic, and gastric veins, col-
lecting the blood from the viscera of digestion; the resulting
portal vein divides in the transverse fissure of the liver into a
branch each for the right and left lobe, which ramify to form a
venous plexus in the liver-tissue; the hepatic artery sends
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branches within the liver to the portal vein, and external to
the organ the vein receives the pyloric and the coronary veins;
the portal blood is returned to the inferior vena cava by the
hepatic veins.

Name the cardiac veins.

dunterior or great cardiac vein, Right or small coronary sinus,
Middle cardiae vein, Left or great coronary sinus,
Left or posterior cardiac veins, Venze Thebesii.

Right or anterior cardiac veins,

What is the coronary sinus?

A dilatation of about one inch of the anterior cardiac vein
in the posterior part of the left auriculo-ventricular groove,
covered by the left auricle, receiving the posterior and middle
cardiac veins, right sinus, and an oblique vein of Marshall from
the back of the left auricle; its cardiac orifice is guarded by
the coronary valve.

Describe the pulmonary veins.

(Commencing in the lung capillaries they form a main vein
for each lobule, which unite into two trunks for each lung,
opening separately into the left auricle; at times there are
three veins on the right side, or the two left may terminate
by a common opening.

The Lymphatics.

What are the lymphatics?

Delicate vessels with transparent walls formed of the same
three coats as the arteries and found in all parts of the body
probably, except the nails, cuticle, hair, and cartilage; they
have numerous valves, producing their characteristic beaded
appearance ; they are supplied with nutrient arteries, but not
with nerves.

What are the lacteals? 4
The lymphatics of the small intestine, conveying chyie
during digestion. lymph at other times.

Describe the lymphatic glands.
They are small, solid, round, or oval glandular bodies, situated
in the course of the absorbent vessels which previous to enter-
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ing a gland break up into several afferent vessels, form a plexus
within, and emerge by several efferent vessels which soon unite
to form a single trunk each gland is surrounded by a fibrous
capsule w hich sends pdt‘t'ltllﬂh inward, forming alveoli in which
lies the gland-pulp, or lymphoid tissue, (}Un'}htln"' of a rete whose
meshes are filled with lymph-cells. The glands are chiefly
found in the mesentery, along the great vessels, in the medi-
astinum, axilla, neck, at the front of the elbow, groin, and
popliteal space, being usually named from their locality, as
axillary or inguinal.

Describe the thoracic duct.

This conveys the bulk of the lymph and chyle into the blood,
being the common lymph-trank except for the right upper
extremltj right side of the head, neck, and thorax, right lung,
right side of the heart, and convexity of the liver. It commences
(sometimes) by the trlanﬂ'ular receptaculum chyli, on the front
of the body of the second lumbar vertebra, enters the thorax
by the anrtm opening, crosses behind the aorta at the fourth
thoracic vertebra, and opposite the upper border of the seventh
cervical vertebra it curves downward to empty into the june-
tion of the left internal jugular and subelavian veins. It is
from fifteen to eighteen inches long in the adult.

Describe the right lymphatic duct.

It 1s about one inch long, receiving lymph from those parts
excepted in the account of the thoracic duct. and empties at the
junction of the right internal jugular and subelavian veins;
both ducts have double semilunar valves at their orifices, pre-
venting regurgitation of blood.

THE NERVOUS SYSTEM.

What are the two divisions of the nervous system ?

The cerebro-spinal, or that presiding over animal life, and the
sympathetic, that regulating organic life.
Describe the structure of nerve-tissue.

It is composed chiefly of two structures: the gray or vesicu-
lar, originating impulses and receiving impressions; and the
white or fibrous, conducting impressions; in the sympathetic
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system is found a third structure, gelatinous nerve-tissue ; 75
per cent. of nerve-tissue is composed of water, the remainder
being albumin, phosphorized fat, and salts.

Describe the microscopic structure of white nerve-tissue.

It is formed of tubular fibers, cach consisting of a central
axis-cylinder, surrounded ]J‘,’ the 1white substance of Nelwann,
the whole enclosed h the tubwdar membrane or primitive sheath.
A bundle of these flher-, invested by a fibro-areolar membrane,
the perinewrivm (neurilemma ), constitutes a nerve, receiving
a special blood-supply by the vasa wnervorum ; the gelatinous
variety consists of finely granular fibrillae enclosed in a sheath
—by some these are not considered to be nerves.

Describe gray or vesicular nerve-tissue.

This consists of large granular cells containing nuelei and
nucleoli, ovoid, or with one or many processes (mu‘nm’{u multi-
polar), some of which become continuous with an axis-cylinder.

How do nerves terminate ?

Peripherally sensory nerves end in minute plexuses, end-
bulbs, tactile corpuscles, and Pacinian corpuseles; in the special
organs they end in cells and in other not well-ascertained ways;
motor nerves end peripherally in plexuses or by *“ motorial end-
plates.” The central terminations are not well understood.

What organs compose the cerebro-spinal system ?
The brain, spinal cord, and the eranial and spinal nerves.
The membranes of the spinal cord and brain are the dura
mater, the arachnoid, and pia mater.

Describe the cerebral dura mater with its processes.

It is a dense fibrous membrane lining the interior of the
skull, constituting the internal periosteum, is continuous with
that of the spinal cord, and is prolonged to the outer surface
of the skull through the varions foramina; by separation of
its layers the cerebral sinuses are f'ﬂr‘med, its smooth under
surface is covered with endothelial cells; its processes, three
in number, are the

Fuale cerebri, a sickle-shaped layer occupying the longitudi-
nal fissure of the brain; along the upper and lower border
respectively run the superior and inferior longitudinal sinuses.
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Tentorium cerebelli, covering the upper surface of the cere-
bellum ; it supports thc- W mfrht of the posterior lobes of the
cerehrum it is attached to the horizontal arms of the oceipital
Cross, {:m;flr:r:-;ing the lateral sinuses, to the upper margins of the
petrous bones, including the superior petrosal sinuses, whence
it extends to the anterior and posterior clinoid processes; to
the mid-line above the falx cerebri is attached antero-poste-
riorly, and below medianly is the base of the

Fulx cerebelli, a small triangular process passing vertically
between the cerebellar lobes behind.

What are the Pacchionian bodies ?

Numerous aggregations of small whitish granulations of un-
known function found upon the outer surface of the dura
mater near the superior lungiturhrml sinug, lying in ciupregsmns
in the bone, in the superior Tungltudma] sinus, on the inner
surface of the dura, and on the pia mater ; unknown in infaney,
rare hefore the third year ; they are enlargements of normal
villi of the arachnoid.

Describe the arachnoid.

Tt is a delicate membrane lying between the pia mater and
the dura mater, being separated from the latter by the subdural
space ; it bridges over the convolutions, forming part of the
subarachnoidean space, and at the babe, by being stretched
between the middle lobes, the anterior subarachnoidean space
is left; while between the cerebellar hemisphere and the medulla
oblon gata lies the posterior subarachnoidean space, the two com-
municating across the crura cerebri, and by an opening in its
lower boundary with the fourth ventricle; these spaces con-
tain the cerebro-spinal fluid, forming an elastic water-cushion
for the encephalon : it consists of interwoven bundles of fibrous
and yellow elastic tissue covered with a layer of endothelium.

What is the pia mater?

It consists of a minute plexus of blood-vessels derived from
the internal carotid and vertebral arteries, held together by
fine areolar tissue; it dips between the cﬂnvnlutmns helps to
form the velum interpositum and choroid plexuses of the third
and fourth ventricles, and contains nerves and lymphaties.
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The Brain.

The cerebral part of the cerebro-spinal system includes the
medulla oblongata, pons Varolii, cerebellum, and cercbrum. The
uapper end of the neural tube develops into three primary
vesicles ; next the anterior and posterior vesicles subdivide
and five secondary vesicles result, each having a ecavity and
special derivatives.

The brain should be described in its five parts :

(intui‘iur end of the

third ventricle, fora-

mina of’ Monro, lat-

[ First secondary vesi- | eral ventricles, cere-
cle ( prosencepha- < bral hemispheres,
lon) olfactory bulbs and

1. Anterior pri- tracts, corpora stri-
mary  vesi- ata, corpus callo-
cle, or fore- ] | sum, fornix.
brain ( Third ventricle, optic

Seecond  secondary nerves and retinge,

vesicle  (thalamen- < optie thalami, pit-

cephalon) uitary and pineal
. bodies.

2. Middle pri- | [ Aqueduct of Sylvius,
mary vesi- | Third secondary vesi- | corpora quadri-
cle, or mid- | cle (mesencephalon) | gemina, erura cere-
brain j '  bri.

" Fourth seccondary | ( Cerebellum.

3. Posterior pri- Wﬁ}d? Cepen rong
e cephaton ) Fﬂurtl_l
cle, or hind- 7 . ik AR
b Fifth  secondary | cle .

vesicle  (meten- Medulla ob-
cephalon) L | longata.

What is the weight of the brain?

Forty-nine and a half ounces, on the average, in males, and
forty-four ounces in females; heaviest male brain recorded,
sixty-eight and three-eighths ounces; lightest, thirty-four
ounces ; female brain, heaviest fifty-six ounces, lightest thirty-
one ounces; idiots’ brains seldom weigh more than twenty-
three ounces.



THE BRAIN. 295

Name the fissures and lobes of the cerebrum (Iig. 108).

Each half, or hemisphere, has its external surface subdivided
into five lobes by three fissures :

Fissure of Sylvius, beginning at the anterior perforated space,
passes to the external surface of the hemisphere and sub-
divides : one arm ascends toward the frontal lobe, and one passes
nearly horizontally backward into the parietal lobe.

The fissure of Rolando commences at or near the middle of
the longitudinal fissure, running downward and forward to a
point a little above the horizontal branch of the Sylvian fissure.

The external paricto-occipital fissure commences about mid-
way between the posterior extremity of the brain and fissure of
Rolando, running downward and forward for a few millimeters.

The frontal lobe lies in front of the fissure of Rolando, and
above the ascending part of the Sylvian fissure; it has three
surfaces ; its under surface is called the orbital lobe.

Fi16. 108, —Convolutions and fissures m;l the outer surface of the cerebral hemi-
sphere.

' The parietal lobe is bounded in front by the fissure of Ro-
lando, behind by the external parieto-occipital fissure, and
below by the horizontal limb of the Sylvian fissure,

15
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The vecipital lobe lies behind the external parieto-occipital
fissure.

The temporo-sphenovidal lobe occupies the middle cerebral
fossa of the skull, and is limited above and in front by the
Sylvian fissure.

The central lobe, or island of Reil, lies in the fissure of
Sylvius at the base of the brain ; the lobes overlapping it are
called opercula.

The inner or median surface of each hemisphere presents
five fissures and about nine gyri or convolutions:

The calloso-marginal fissure (Fig. 109 ), separating the mar-
ginal convolution from the gyrus fornicatus.

The internal paricto-occipital fissure, a continuation of the
external on the outer surface of the hemisphere.

The calcarine fissure runs from the back of the hemisphere
horizontally forward to the postero-inferior extremity of the
gyrus fornicatus; it is joined by the internal parieto-oceipital
fissure.

The eollateral fissure Tuns below and nearly parallel to the
preceding, separated by the infracalcarine or fifth temporal
gyrus,

The dentate fissure commences below the posterior extremity
of the corpus callosum, running forward to end at the recurved
part of the hippocampal gyrus, the wneus. It separates the
dentate gyrus from the hippocampal gyrus.

The transverse fissure, between the temporal lobes and erura
cerebri, fornix, and optic thalami, admits the pia mater into the
lateral ventricles.

Mention the principal convolutions of the brain.

The convolutions, or gyri, are elevated ridges covered with
gray matter, separated by deep furrows, or sulci, thus securing
a great extent of gray matter ; while not uniform in all brains,
nor symmetrical, certain principal convolutions are constant,
such as

The gyrus fornicatus, that lying over the corpus callosum.

The marginal, forming the antero-superior margin of the
great longitudinal fissure on the mesial surface of the hemi-
sphere.

The wuncinate gyrus includes the hippocampal and infra-
calcarine gyri.
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The limbic lobe nearly forms a ring around the eorpus eallo-
sum, its ends being separated by the anterior perforated space ;
the structures furmln'r it are the gyrus fornicatus, hippoe J.lu]ml
gyrus, peduncles of the corpus callosum, fascia dentata, fornix,
the anterior and posterior pillars of the fornix, and one Ll..} er of
the septum lucidum. Its boundaries are the calloso- marginal,
collateral, and post-limbic fissures,

The ascending frontal (Fig. 108), forming the anterior
boundary of the fissure of Rolando.

The ascending parictal, at the posterior boundary of the
same fissure.

The angular gyrusis a part of the inferior parietal convolu-
tion, curving around the extremity of the superior temporal
suleus.

The supramarginal gyrus lies behind the lower end of the
intraparietal sulcus, arching over the posterior extremity of
the fissure of Sylvius.

Fi6. 109.—Convolutions and fissures of the inner surface of the cerebral
hemisphere.
Other convolutions are indicated by the names on the dia-
grams.

Where are the quadrate, cuneate, and paracentral lobes
(Fig. 109)?

The former is on the mesial surface between the calloso-mar-
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ginal fissure in front and the internal parieto-occipital behind ;
the cuneate lies between the parieto-oceipital and the calcarine
fissures ; the paracentral is on the mesial surface around the
upper end of the fissure of Rolando.

Mention structures seen on the under surface of the brain,
in the middle line, and on each side.
Longitudinal fissure' (Fig. 110), partially separating the
hemispheres.

3
Fi16. 110.—Base of the brain (Leidy).

Rostrum and peduncles of the corpus callosum, which is the
transverse commissure connecting the cerebral hemispheres.

Lamina cinerea passes forward from the tuber cinereum over
the optic chiasma, turns upward anterior to the third ventricle
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as the lamina terminalis, and joins the anterior end of the corpus
callosum. The angle at the npward bend is the optic recess.

Optic commissure™, union of the optie tracts, with their par-
tial decussation.

Tuber cinerewm, an eminence of the gray matter, part of the
floor of the third ventricle.

Infundibulum®, a hollow coniecal process of the gray matter
projecting from the middle of the under surface of the tuber
cinereum, communicating with the third ventricle, joining the
posterior lobe of the pituitary body.

Pituitary body, a vascular, two-lobed body projecting from
the apex of the infundibulum into the sella turcica of the
sphenoid.

Corpora albicantia®, are two rounded terminations of the an-
terior crura of the fornix, and of the columns of Vieq d'Azyr
from the optic thalami.

FPosterior perforated space', between the corpora albicantia
in front, the pons Varolii behind, and the cerebral crura on
either side, forms part of the floor of the third ventricle, and
gives passage for vessels to the optic thalami. It is the ante-
rior part of the substantia nigra.

Tuber annulare of the pons™ and the ventral surface of the
medulla follow.

Laterally are seen the frontal lobe, olfactory bulb, tract, roots,
and the optic tract.

Fissure of Sylvius®, separating by its horizontal limb the
frontal and the parietal lobes from the temporo-sphenoidal;
its ascending limb passes upward into the inferior frontal con-
volution. :

Anterior perforated space’, between the roots of the olfactory
nerve on each side for the passage of vessels into the corpus
striatum.

Crus cerebri™ ( peduncle of the cerebrum) connects the cere-
brum with the cerebellum, medulla oblongata, and spinal cord.

Then follow the lower surfaces of the temporal lobe and of
the cerebellum.

‘Name and describe the basal ganglia of the hemispheres.
They are near the island of Reil and form the oldest part of
the brain. They consist of the corpora striata, the claustra, and
| amygdaloid nuclei, the optic thalami belonging to the thalamen-

K
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cephalon, tznia semicireularis, external and internal capsules,
and anterior commissire.

Corpora striata, chief part of the motor tract, lying in the
lateral ventricles, the intraventricular gray portion called the
candate nucleus, the extraventricular, the lenticular nucleus, the
internal capsule dividing the two.

The leaticular nuclens is bounded externally by the external
capsule, and that externally by the gray matter called the
elaustrum. The caudate nucleus runs downward and forward
in the roof of the descending cornu, and terminates in the nu-
cleus amygdalzx in the apex of the temporal lobe.

Each optic thalamus has two rounded extremities, the ante-
rior and the posterior tubercles, the latter being called pulvinar,
and four surfaces; the inferior surface rests on the tegmentum
of the crus cerebri; the exfernal is in contact with the internal
capsule ; the dnfernal forms the lateral boundary of the third
ventricle ; the upper surface presents a groove for the margin
of the fornix ; the part external to the groove is on the floor
of the body of the lateral ventricle; the part internal is covered
by the velum interpositum. Posteriorly are the external and
internal geniculate bodies.

The twnia semicireularis lies in a depression between the
nucleus caundatus and the optic thalamus. In front it joins

the anterior pillar of the fornix ; behind, it enters the nucleus
amygdalee.

What is the internal capsule ?

A large tract of white matter belonging to the pyramidal
tract, consisting of two limbs, the anterior, lying between the
anterior part of the lenticular nucleus and the caudate nucleus,
and the posterior, lying between the posterior part of the len-
ticular nucleus and the optie thalamus, which, by their junction,
form a projection inward, the knee or genu.

What is the external capsule ?

A small tract of white matter lying between the outer part
of the lenticular nucleus and the claustrum.

What are the commissures ?

Connecting bands of white or gray matter. Those of white
matter have three sets—1, projection-fibers, which pass from
the mid-brain to the hemlspheres and form the corona radiata;
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2, transverse or commissural, connecting the hemispheres; 3,
association-fibers, on one side of the middle line, which may con-
nect near or distant parts; short and long fibers are present,
The long fibers are the

Superior longitudinal fasciculus, {neinate fasciculus,
Inferior longitudinal fasciculus, Fillet of the gyrus fornica-

_ tus, or Cingulum,
Perpendicular fasciculus, Fornier.

Other longitudinal bands may be mentioned, not properly
association-fibers—olfactory tracts, teenia semicircularis, crura
cerebri, peduncles of the pineal gland, superior peduncles of
the cerebellum, gyrus fornicatus.

The transverse fibers of the white matter are two in number
—1, transverse fibers of the corvpus calloswm ; 2, anterior com-
missure. In addition are the middle, posterior, and optie com-
missures, pons, and fornix.

What are the ventricles of the brain?
Five serous cavities, four of which intercommunicate ; they
are two lateral, a third, a fourth, and a fifth.

Describe the lateral ventricles.

The corpus callosum roofs them in; each has a body, an an-
terior cornu, curving ontward and forward into the frontal lobe,
a middle eornu passing into the temporal lobe backward, out-
ward, downward, forward, and imward (bodfi), containing the
eurved hippocampus major, and a posterior cornu curving back-
ward and inward into the oceipital lobe, containing the hippo-
campus minor ; the floor from before backward is formed by
the corpus strictum, tenia semiciveularis, optic thalamus, cho-
roid plexus, corpus fimbriatum, half of the body and the pos-
terior pillar of the forniz. 'The septum lucidum is internal.

What are the pes hippocampi and the pes accessorius ?

The former consists of elevations of the lower extremity of
~ the hippocampus major in the floor of the descending cornu.

Pes aceessorius, or eminentio collateralis, is a white eminence
external to the hippocampus major; it is near the junction of
the middle and the posterior horns, and is formed by the inter-
nal projection of the eollateral fissure,
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What is the fascia dentata?
[t is a free edge of the gray substance of the dentate convo-
lution, seen by raising the edge of the corpns fimbriatum.

Describe the following parts.

Olfactory bulbs®, the ganglia of the sense of smell, lie in the
olfactory grooves of the eribriform plate of the ethmoid, and arise
by two white roots: the outer root crosses the fissure of Syl-
vius coming from a nucleus of gray matter in the hippocampal
gyrus ; the inner root comes from the lower end of the gyrus
fornicatus; and the middle or gray root comes from the under
surface of the same lobe.

The COTPUS callosum is a thick arched la_*,-'cr of transverse
fibers at the bottom of the longitudinal fissure, anteriorly
curving upon itself, giving off two peduncles to the entrance
of the Sylvian fissure; posteriorly is the splenium continuous
with the fornix ; a median linear depression on its upper sur-
face is called the raphé, parallel to which on each side run two
or more elevated longitudinal bands, the striee longitudinales or
nerves of Lancist.

Choroid plexus is the vascular margin of the velum inter-
positum, communicating with that of the opposite side just
behind the anterior pillars of the fornix, through the foramina
of Monro ; posteriorly, it descends into the middle horn,
becoming there continuous with the pia mater through the
transverse fissure.

Corpus fimbriatum (tzenia hippocampi’) is the lateral edge
of the posterior pillar of the fornix, forming a white band just
behind the choroid plexus; it is attached to the hippocampus
major and ends at the uncus,

The fornir, continuous with the corpus ecallosum behind,
consists of two halves forming a triangular body, two anterior
pillars, curving downward to the base of the brain, there to
end in the corpora allicantia and not in the optic thalami, and
two posterior pillars, running down the middle cornua of the
lateral ventricles, joining the hippocampi majores and fimbriz ;
on the back under surface of the corpus callosum, between the
posterior pillars of the fornix, certain transverse, longitudinal,
and obligque lines have been termed the lyra.

The septum lucidum is a vertical septum, attached above to
the under surface of the corpus callosum, below to the anterior
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part of the fornix and prolonged portion of the corpus callosum ;
it is triangular in form, and consists of two laminz of white
nerve-matter lined internally with gray matter, the space
between forming the fifth ventricle, not communicating with
the other ventricles.

Describe the corpora quadrigemina.

These are four rounded projections placed just behind the third
ventricle and the posterior commissure, beneath the posterior bor-
der of the corpus callosum, resting on the lamina quadrigemina,
beneath which in the median line is the aquednet of Sylvius.
Two white bands on each side connect them with the geniculute
bodies and optic tract; that passing from an anterior quadri-
geminal tubercle, the anterior brachium, goes between the énfer-
nal geniculate body and the posterior extremity of the optie
thalamus to the external geniculate body and thence to the optic
tract. The posterior brachium passes from a posterior (uadri-
geminal tubercle and loses itself under the internal geniculate
body. These tubercles seem to be connected with the cerebel-
lum by the superior peduncles, which pass to the optic thalami
through the tegmenta of the erura.

What is the valve of Vieussens?

A thin lamina of nerve-tissue, stretching from the vermiform
process of the cerebellum from one superior peduncle to the
other, forming the roof of the upper half of the fourth ven-
tricle ; a little ridge descending upon the upper part from the
corpora quadrigemina is the frzenulum, and on either side is the
fourth nerve ; on the upper surface is a grooved lobule of gray
matter—the lingula.

What is the pineal gland?

It is a small reddish body, epiphysis cerebri, behind the poste-
rior commissure, above and between the upper pair of corpora
quadrigemina ; it is attached on each side by a stall: made of a
dorsal and a ventral lamina separated by the pineal recess : the
former belongs to the posterior commissure; the latter is pro-
longed as the stria pinealis to the anterior pillar of the fornix.
Laterally the stalk merges into the trigonum habenule, a
depression on the upper surface of the optic thalamus.

Describe the third ventricle.
Narrow and oblong, the lateral walls being the optic thalami
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and peduncles of the pineal gland; above, the under surface
of the velum interpositum roofs it in, containing the choroid
plexuses of this ventricle; the lamina cinerea, tuber cinereum,
infundibulum, corpora albicantia, posterior perforated space,
and tegmenta form its floor; it is limited in front by the ante-
rior crura of the fornix and the lamina cinerea ; behind, by the
posterior commissure, beneath which opens the aqueduct of
Sylvius; while in front, by the foramina of Monro, it com-
municates with the lateral ventricles; the cavity is crossed b
an anterior and a posterior white commissure and by a middle
_g‘.“ﬂ_y COTNLISSIUTE,

Describe the fourth ventricle.

It is the space between the posterior surface of the medulla
oblongata and the pons in front and the cerebellum behind.
Its roof is the super dor medullary velum or valve of Vieussens,
the tent and the inferior medm’hcry velum ; the lateral boundaries
on each side are above, the superior pedunc]e of the cerebellum,
below, the clava of the funiculus gracilis, funiculus cuneatus, and
restiform body ; the fAloor is diamond-shaped, made of two tri-
angles, the luwer belonws to the medulla, the upper to the pons;
below it is continuous with the central canal of the cord, above,
with the aqueduct of Sylvius; on each side is a F{Lfﬁml recess ;
the lower end is called the calamus seriptorius, and the edge of
epithelium on the margins is the /igula, and at the calamus is
the obex. The floor is bisected by a median groove, from the
middle part of which arise the strize medullares, running trans-
versely outward. Below them are three triangles on each side:
internally the trigonwm hypoglossi, or fasciculus teres; exter-
nally the trigonum acustici, its base pointing upward ; and be-
tween these the trigonum vagi with its apex above. This apex
is the dnferior fovea ; the floor and base are the ala einerea
and the eminentia einerea ; from it arise the ninth, tenth, and
eleventh cranial nerves. Above the stri is the superior fovea,
to its inner side is the fasciculus teres continued ; above the
fovea is a groove, the locus ceruleus—the color is due to the
presence of pigmented nerve-cells, the substantia ferruginea.

Describe the pons Varolii.

It is the ventral portion of the hind-brain, the cerebellum
being the dorsal; it connects the medulla below with the
crura cerebri. It is about one inch long; its width is a little
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Describe the cerebellum.

[t is that portion of the Aind-brain contained in the inferior
occipital fossae composed of laminz covered with gray matter;
in the middle line is the worm, laterally are two hemispheres.
It is four inches wide, two inches long, and about two inches
thick ; it weighs five ounces; its proportion to the cerebrum
isas 1 to 8% Above is a median ridge, the superior vermi-
form process ; below is a median fossa, the vallecula, cr:mt.i_ain-
ing the inferior vermiform process. In front and behind is a
notch, the ineisura cerebelli, anterior and posterior ; the great
hovizontal fissure surrounds the cerebellum.

Describe the lobes and sulei of the cerebellum.

Hemisphere. Worm. Worm and

Hemisphere.

ol ™

o p—

Sulcus precentralis . Frenulum lingul®. Lingula. }Lﬂbus lingulze.

Ala lobuli ecentralis. Lobulus cen- ] Lobus Cen-
Sulcus postcentralis . tralis. r tralis.

Lobus lunatus ante- Culmenmon- { Lobus cul-
Sulecus preclivalis . . rior (crescentic). ticuli. } minis.

rior (erescentic). ticuli.

Lobus lunatus poste- Clivus mon- | Lobus elivi.
Suleus postelivalis . . f
3

Lobus postero-supe- Folinm cacu-
Sulcus hﬂriz{mtalig} rior. minis. *D’:II:E?H cacu-
mMAENUE . . . . . ®
Lobus semilunaris , Tuber val- )
inferior. =} vl
Sulcus postgracilis . . =
on
Lobulus gracilis E
POsterior. = L Lobus tuberis,
Sulcus intragracilis o
Lobulus gracilis E’
anterior. e
Suleus  pregraeilis, ) o
s. postpyramidalis j
Suleus prepyramida- Iﬂﬁ?gsasffi'g?f‘trﬂlis Pyramis. llﬂﬁiﬁs pyrami-

Amygdala (tonsil). Uvwula. Lobus uvuls.

Euleus postnodularis .

-J--—v——"'--—\.

Flocculus. Nodulus. “ Lobus noduli.

)

The surfaces of the cerebellum present lobes and interlobular
Jissures ; the upper surface has five lobes and four fissures ; from
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before backward, on the superior worm, they are the lingula, lob-
ulus centralis, culmen, elivis, and folivm cacuminis ; correspond-
ing lobes of the hemisphere are the franulum, ala, anterior and
posterior crescentic, and postero-superior.  The interlobular fis-
sures are the precentral, postcentral, preclival, and postelival. On
the lower surface are four lobes and three fissures; from be-
hind forward on the inferior worm are the tuber valvulee, pyra-
mis, wvula, and nodulus ; on the hemisphere are the postero-in-
Jerior, divisible nto the inferior semilunar, posterior and ante-
rior slender, the biventral or digastric, the amygdala, and the floc-
culus. The fissures are the postpyramidal, prepyramidal, and
postnodular.  The complete arrangement is a combination of
three lobes, one on each hemisphere and one on the worm,
separated from similar groups by fissures.

How many peduncles has the cerebellum ?

Three: the transverse fibers of the pons Varolii, or middle
peduncle ; on each side the restiform bodies of the medulla
oblongata, or inferior peduncles; the superior peduncles run to
the corpora quadrigemina, and help to form the roof of the
fourth ventricle, the valve of Vieussens lying between.

Describe the arrangement of the gray matter of the cere-
bellum.

‘A vertical section reveals a central stem of white matter
containing a pouch of gray matter, the corpus dentatuwm. From
the central white stem ten or twelve plates, or laminz, spring,
covered externally by a layer of gray matter, so that the cut
surface presents the appearance called arbor vitze. Special nu-

clei are the nucleus emboliformis, globosus, fastigii, or nucleus of
the roof.

Cranial Topography.

(Certain important advances have recently been made in cere-
bral surgery ; the student of anatomy should note some of the
contributing ecauses, such as the localization of brain-centers
and their relations to eranial surfaces. Certain guide-points are
agreed upon, as the glabella, the smooth eminence between the
ridges for the eyebrows ; nasion, the center of the naso-frontal
suture ; inion, the external occipital protuberance ; lambda, at
the superior angle of the occipital bone, 6 cm. (nearly 21
inches) above the inion ; orbital arch, external angular process,
mastoid  process, external auditory meatus, superior nuchal
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(curved) line, parictal eminence, zygoma, sutures, are all used
as landmarks,

The middle meningeal artery is opposite a point in the tem-
poral fossa at equal distances, one inch, one and a half, or two
inches above the zygoma and the same distance behind the ex-
ternal angular process of the frontal bone.

The mastoid antrum and site of operation on the same is
one-third to one-half’ inch behind, and the same distance above
the center of the external auditory meatus.

Fissure of Rolando: draw a line from the naso-frontal
groove, nasion, to the inion; a point taken on this line 1 em. (%
uu;h) behind its center, or 55.6 per cent. of the distance from
the glabella, will indicate the : superior Rolandic point. Draw the
fﬂnhuuh}: line downward and forward for a distance of 8.6 em.
(5% inches), at a Rolandic angle of 71.5° with the mesial line,
often given as 67°, but it varies from 64° to 75°. If the inion
cannot be easily felt, the upper end of the Rolandic line may be
practically found by measuring back from the nasion 18 em.
in case of large heads, 17 em. in small ones. The fissure of
Rolando is not quite so long as the Rolandic line, and the ends
of the fissure do mnot quite correspond with the superior and
the lower Rolandic points. The precentral and posteentral sulei
are nearly parallel with this fissure, and 15 mm. distant.

Another method is Reid's: he first marks the longitudinal
fissure and horizontal limb of the fissure of Sylvius; Reid's
base-line passes from the infraorbital margin, and is continued
through the middle of the external auditory meatus; it is hor-
izontal ; from it are drawn two perpendicular lines to the top
of the cranium ; one from the preauwricular point, which is a
depression between the tragus of the ear and the condyle of
the jaw, and one from the posterior border of the base of the
mastoid process. A four-sided figure is thus formed and a
diagonal from its postero-superior angle downward to the an-
terior perpendicular line where it crosses the fissure of Sylvius
will represent the fissure of Rolando.

The superior Rolandic point may be found, of course, by the
first method, and only one vertical line of Rmd the preauricu-
lar, be used to determine the lower Rolandic pm’wt.

The fissure of Sylvius (Reid’'s deseription) may be marked
by a line drawn from a point one and one-fourth inches behind
the external angular process of the frontal bone to a point
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three-fourths of an inch below the most prominent part of the
parietal eminence ; the first three-fourths of an inch represents
the main fissure, and the rest the horizontal limb ; the bifurca-
tion of the fissure is therefore two inches behind and slightly
above the level of the external angular process.

Another deseription (Quain) differs somewhat from the above
in regard to measurements: carry a horizontal line backward
from the fronto-malar junction (external angular process) for
35 mm. (1% inches), and from the outer end of this draw a
vertical line upward for 12 mm. (1 inch); the upper end of
the latter marks the Sylvian point, the bifurcation of the Syl-
vian fissure; it lies under the posterior part of the spheno- pftrtetal
suture. A straight line drawn from the fronto-malar junction
through the Sylvian point goes to the lower part of the parie-
tal eminence and about overlies the posterior limb of the fis-
sure; it is called the Sylvian line. The ascending limb is
marked by a line 2 em. long, starting from the Sylvian point
directed upWard and forward, at a rln'ht angle to the Sylvian
line, erossing the coronal suture uhllquel the undivided main
ﬁssure passes horizontally forward beneath the spheno-parietal
suture in the region of the pterion.

The lower Rolandic point is on the Sylvian line, 25 mm. be-
hind the Sylvian point; it is 5.5 em. (4 to 7 em.) above the
zygoma and on the vertical preauricular line. The fissure of
Rolando ends about 1 em. above this spot.

The parallel fissure of the temporo-sphenoidal lobe is indi-
cated by a line drawn from the marginal tubercle on the pos-
tero-superior border of the malar bone to the lambda.

The parieto-occipital fissure is one-fifth of an inch above the
lambda, or 6.5 cm. (more than 2} inches) above the inion;
draw a transverse line of 2 cm. to represent it.

The Spinal Cord.

What is the spinal cord?

The elongated cylindrical part of the cerebro-spinal axis con-
tained in the vertebral canal, measuring sixteen and one-fourth
to seventeen and one-half inches in length, extending from the
lower margin of the foramen magnum to the lower border of the
first lumbar vertebra, presenting a eervical enlargement from the
third cervical to the first or second thoracic vertebra, and a
lumbar enlargement opposite the two or three last thoracic ver-
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tebrae ; it becomes the conus medullaris and ends by a filament,
Silum terminale.  The white matter is disposed externally, the
gray internally in the form of two crescents joined by a trans-
verse commissure, the anterior thicker extremities forming the
anterior cornua, or horns, the posterior forming the posterior
cormid.

Describe the membranes of the cord.

Three : the dura mater, continuous with that of the brain,
but separated from the bony walls by loose areolar tissue, con-
taining a plexus of veins; the arachnoid, continuous WIth the
Lt,rebml arachnoid, also having a subdural and a subarach-
notdean space, the latter communicating with the general
ventricular cavity of the brain by the foramen of Majendie, an
aperture in the pia mater of the '
contains an abundant serous seeretion, the cerebro-spinal fluid ;
and the pia mater, sending a fold down into the anterior
median fissure, not posterior, having medianly in front a
fibrous band, the linea splendens, and on each side another, the
ligamentum rff.m"u,.'.'ftmm.t, whose outer border presents twenty-
one serrations, the apices of each being attached to the inner
surface of the dura mater, serving to support the cord.

Describe the fissures.

They are the anterior and the posterior median, dividing the
cord into two lateral halves, joined by a white and a gray com-
missure ; on each side of the anterior fissure 1s a series of
foramina for the exit of the anterior roots of the nerves; this
line of openings is called the antero-flateral groove ; a postero-
lateral groove runs parallel to the posterior median fissure on
each side for the entrance of the posterior roots; a delicate
oroove between the postero-lateral groove and the posterior
median fissure exists, the posterior intermediate jmmw most
marked in the cervieal region.

Name the columns of the cord marked off by these fissures.

One plan is to make three columns for each half—anterior,
lateral, and posterior. It is better to disregard the antero-
lateral groove, making three columns—antero-lateral, postero-
lateral, and posterior median. The antero-lateral column
includes more than two-thirds of the surface, passing from the
anterior median fissure to the postero-lateral groove; the
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postero-lateral column includes the part between the postero-
lateral groove and the posterior intermediate furrow ; the poste-
rior median column is between the posterior intermediate fur-
row and the posterior median fissure.

What is the ventricle of the cord ?

The fetal central canal, usnally obliterated, runs in the gray
commissure the whole length of the cord, enlarged below,
and opens into the fourth ventricle above.

The Cranial Nerves.
Describe them.

The cranial nerves number twelve pairs, named in the order
of their passage through the cranial foramina; other names
are given according to their
function or distribution.
Each has its superficial ori-

in, but also some special cen-
ter, called the nucleus : this
is the deep or real origin,

First, Olfactory' (Fig.
111), nerves of smell; super-
ficial origin, from the olfac-
tory bulb, alobe of the brain,
which is the termination of
the olfactory tract, having
three roots (p. 232), one from
the temporal lobe, one from
the frontal, and one from the
gyrus fornicatus; twenty
non - medullated filaments
pass in three groups through
the foramina in the eribri-
form plate to the upper part
of the nasal mucous mem-
brane, to the cells of Sehultze.

Second, Optic™, nerve of
sicht ; deep origin, from the :
0|§t.iﬁ tracg}s “’,ywhich arise ¢ 111.1;1‘{31 ;hirﬁ?;:?; FESE!E:LE Skl e
from the optic thalami, cor-
pora geniculata, and superior pair of the corpora quadrigemina ;
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is also attached to the erus cerebri and receives fibers from the
tuber cinereum and lamina einerea; in front of the tuber cine-
reum lies the optic chiuasma or commissure, formed of six sets of
fibers, viz. a set crossing from the right side of the brain to the left
eye; a second pursuing the same course from the opposite side,
ﬂ’LCH."ﬂ{E“H‘J fibers ; a third, anterior, connecting the two retinze,
interretinal fibers ; a fourth and fifth, later al cere r’ur,»nrnua!,
connecting the hemisphere of one side with the retina of the
eye of the same side; a sixth intercerebral set, Gudden’s com-

Fi16. 112.—The distribution of the three divisions of the fifth nerve (Leidy).

missure, which connects the internal geniculate bodies and the
inferior quadrigeminal tubereles; distribution, retina.

Third ™, Motor oculi; superficial origin, inner surface of the
erus cerebri; deep origin, a nucleus in the floor of the aque-
duct of Sylvius; escapes in two branches by the sphenoidal
fissure ; distribution, to all eye-muscles, including the iris and
ciliary muscle. except the external rectus and superior oblique.

Fourth '*; Trochlear, Patheticus, motor; superficial ortgin,
valve of Vieussens; deep origin, floor of the aqueduect of Syl-
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vius; escapes through the sphenoidal fissure; distribution, to
the superior oblique of the eye.

Fifth *, Trigeminus or Trifacial, nerve of general sensation,
motion, and pmimp? taste ; super ﬁuuf origin, b} a motor and a
sensory root from the side of the pons Varolii; deep origin,
sensory root from the nucleus in the pons just below the floor
of the upper half of the fourth ventricle ; the Gasserian gan-
glion formed on this root lies on the apex of the petrous por-
tion of the temporal bone; the motor root arises from a mass
of gray cells to the inner ‘side of the nucleus of the sensory
root ; escapes, ophthalmic® division (Fig. 112), by the sphe-
noidal fissure, superior maxillary * by the foramen rotundum,
inferior maxillary® by the foramen ovale.

Ophthalmic division® (Fig. 112), purely sensory, supplies
the eyeball, ciliary muscle, iris, lacrimal gland, nasal and
ocular mucous membrane, skin and muscles of the eyebrow,
forehead and nose, ciliary ganglion and dura ; its branches are:

Frontal, Laerimal, Nasal,
Meningeal or (nervus tentorii).

Superior maxillary division* (Fig. 112), sensory, is dis-
tributed to the temple, cheek, lower eyelid, nose, upper lip and
teeth, and, by Meckel's ganglion connected with this nerve, to
the palate and pharynx ; its branches are :

Meningeal, Two spheno-palatine,

Orbital or temporo-malar, Palpebral,
Anterior, Infraorbital { N ,eamf

Superior dental { Middle, Tobil
Posterior.

Inferior maxillary division® (Fig. 112), nerve of eommon
sensation and motion; supplies the muscles of mastication,
tecth, gums, skin of the temple and of the external ear, lower
part of the face and lower lip, the tongue, otic and sub-
maxillary ganglia; its branches are:

Meningeal (nervus spinosus), Auwriculo-temporal,
Masseterie, Lingual,

T hree deep temporal, Mylo-hyoid,
Buecal (sensory) , Dental,
Two pterygoids, : Inferior aettel Incisor,

Mental.
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Describe the cranial and facial ganglia.

The Gasserian ganglion 1s eonvex anteriorly, rests between
two layers of the dura in the cavum Meckeliv on the apex of
the petrous portion ; under it are the motor root and the large
superficial petrosal nerve; it gives off meningeal branches and
three divisions of the fifth nerve, the inferior one joining the
motor root.

The ciliary or ophthalmic ganglion is in the orbit.

The spheno-palatine ganglion (Meckel's) is in the spheno-
maxillary fossa.

The otic ganglion (Arnold’s) is on the inner side of the infe-
rior maxillary nerve below the foramen ovale.

(Ganglia are occasionally found on the middle meningeal,
lingual, temporal, and pharyngeal arteries, receiving the name
of their location or discoverer, as Bidder or Cloquet.

The ganglion of Bochdalek is situated in the external wall of
the antrum, at the junction of the middle and anterior superior
dental nerves from the infraorbital; the ganglion of Valentin is
at the junction of the middle and pustﬁrmr superior dental.

The submazxillary ganglion lies above the deep portion of the
submaxillary gland.

Describe the ciliary ganglion.

Situated in the orbit between the optic nerve and the external
rectus muscle ; its rootsare : sensory, from the nasal branch of
the ophthalmie (fitth pair) ; motor, branch of the tlird nerve to
the inferior oblique muscle ; sympathetie, cavernous plexus; its
branches are : short ciliary in two bundles of twelve to twenty
twigs to the ciliary muscle, iris, and cornea.

Describe the spheno-palatine ganglion.

Deeply placed in the spheno-maxillary fossa; its roots are
sensory, from the superior maxillary ; motor, facial, through
the large superficial petrosal; sympathetic, from the carotid
plexus, through the large deep petrosal; its branches are:

Ascending, Pharyngeal, or Pterygo }rafumw,
Anterior palatine, Superior nasal (anterior),
Posterior palatine, Superior nasal ( posterior),
FExternal palatine, Naso-palatine.

Describe the otic ganglion,
It lies beneath the foramen ovale, internal to the inferior
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maxillary nerve, external to the Kustachian tube and in front
of the middle meningeal artery. Its mofor and sensory roots
come from the nerve to the internal pterygoid, sympathetic
from the middle meningeal plexus; it connects with the facial
and glosso-pharyngeal, and gives a sphenoidal twig to the Vidian.
Branches pass to the auriculo-temporal, chorda tympani, and
buccal nerves, to the internal pterygoid, tensor palati, and ten-
sor tympani muscles.

Describe the submaxillary ganglion.

Situated above the deep portion of the submaxillary gland ;
its roots are: sensory, from the lingual nerve; mofor, facial,
throngh the chorda tympani; sympathetic, from the facial
plexus; its branches go to the mucous membrane of the
mouth, to the submaxillary gland, and to its duect.

Describe the petrosal nerves.

The great petrosal (large superficial petrosal) may be de-
seribed as a branch of the spheno-palatine ganglion passing
through the Vidian canal, distributing twigs to the mucous
membrane of the back part of the nose, septum, and Eustachian
tube, passing longitudinally through the foramen lacerum
medium, where it divides into the large superficial petrosal,
which enters the hiatus Fallopii, receives a twig from Jacob-
son’'s nerve, and terminates in the geniculate ganglion of the
facial nerve, and the carotid (lurge deep petrosal) joining the
earotid plexus. _

Small superficial petrosal connects the geniculate ganglion of
the seventh nerve and the tympanic plexus with the otic gan-
glion,

External petrosal (external superficial petrosal) passes from
the geniculate ganglion of the seventh nerve to the middle
meningeal plexus.

More correctly, the large superficial petrosal and the large
deep petrosal may be said to form the Vidian nerve, which
runs forward through the same named canal to join the spheno-
palatine ganglion, supplying it with motor and sympathetic
fibers. According to this deseription, the twigs said to be
given off by the Vidian nerve to the nasal mucous membrane
must be considered branches of the ganglion running back in
the same sheath.
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Sixth, Abducens* (Fig. 111), motor ; superficial origin, be-
tween the anterior pyramid and the pons Varolii; deep origin,
from the nucleus in the fasciculus teres on the upper half of
the floor of the fourth ventricle; escapes, by the sphenoidal
fissure ; distribution, external rectus muscle.

Seventh, Facial™ (Fig. 111), or portio dura of the seventh
nerve, the motor nerve of all muscles of expression, of the
platysma, bucecinator, the muscles of the external ear, posterior
belly of the digastrie, stylo-hyoid, stapedius, through the chorda
tympani the lingualis, according to some through the great
superficial petrosal, the levator palati, and the azygos uvula
musecles ; superficial origin,medulla, from the groove between the
olivary and restiform bodies; deep origin, from the nucleus in
the formatio reticularis of the pons below the floor of the fourth
ventricle arching over the nucleus of the sixth nerve; escapes
by the internal auditory meatus to the aguaeductus Fallopii,
and thence by the stylo-mastoid foramen ; distribution, to mus-
cles already mentioned ; its branches are:

Tympanic (to stapedius), Temporal,
Chorda tympand, Temporo-facial { Malar,
Posterior auricular, Infraorbital,
Digastrie, Corid » fg;;cc?.rrf, 7
Stylo-byoid, ervico-facia Iu}.a.;- RO
nframaxillary.

The communications of the facial are:

With the auditory nerve: Meckel’s ganglion by the large
superficial petrosal; otic ganglion by the small superficial
petrosal ; sympathetic on the middle meningeal by the external
petrosal merve; with the pneumogastric, glosso-pharyngeal,
carotid plexus, auricularis magnus, anrieulo-temporal, and with
the three divisions of the fifth nerve.

Eighth, Auditory Y portio mollis, nerve of hearing; it begins
by two roots, the mesial (anterior) emerges from the groove
between the olivary and restiform bodies at the lower border
of the pons; deep origin, dorsal auditory nucleus under the tri-
gonum acustici ; the lateral root (posterior) passes around the
outer side of the restiform body and appears to be continuous
with the striee medullares; escapes by the internal auditory
meatus ; distribution, to the internal ear; its branches are:
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Vestibular, to the vestibule,
Cochlear, to the cochlea (see p. 374).

Ninth, Glosso-pharyngeal ™ * (Fig. 111), nerve of common
sensation and taste; superficial origin, medulla in the groove
just behind the olivary body ; deep origin, gray nucleus at the
inferior fovea in the lower half’ of the floor of the fourth ven-
tricle ; escapes at the central part of the jugular foramen, after
which it presents two gangliform enlargements, the jugular and
petrosal ganglie ; distribution, to the muscles of the pharynx,
mucous membrane of the pharynx, fauces, tonsil, tongue, and
the middle ear; its branches are:

Tympanic (Jacobson's),  Pharyngeal, Tonsillar,
Carot il Muscular, Lingual.

Tenth, Pneumogastric* (Fig. 111), nervus vagus, has an ex-
tensive distribution both motor and sensory ; superficial origin,
from the lateral tract of the medulla oblongata behind the
olivary body and below the glosso-pharyngeal; deep origin,
ala einerea in the lower part of the floor of the fourth ventricle
—the motor filaments probably come from the spinal accessory ;
escapes by the jugular foramen, presenting a gangliform en-
largement, gasnglion of the root, and lower another, ganglion of
the trunk ; distribution, to the organs of the voice and respira-
tion, the pharynx, esophagus, stomach, and heart ; the branches
are :

Meningeal, Thoracie cardiac,
Awnricular, Anterior pulmonary,
Pharyngeal, Postervor pulimonary,
Nuperior laryngeal, Esophageal,
Recurrvent laryngeal, Glastrie,

Cervieal cardiac, Abdominal plexuses.

Eleventh, Spinal accessory*, is a motor nerve, spinal part to
two muscleg, accessory part to the vagus; superficial origin,
lateral tracts of the medulla oblongata below the roots of the
vagus, and from the same part of the spinal cord to the fifth
or sixth cervieal vertebra; deep origin, gray matter below the
nucleus of the vagus and intermedio-lateral tract of the cord ;
it sends filaments to the ganglion of the root of the vagus, to
the pharyngeal and superior laryngeal branches of the same
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nerve; escapes by the jugular foramen, the spinal portion first
entering the skull through the foramen magnum ; distribution,
to the sterno-mastoid and trapezius, museles of the larynx, of
the soft palate, except the tensor palati, constrictors of the
pharynx, inhibitory fibers to the heart.

Twelfth, Hy ]'h)“'ll}'ﬁdl"" (Fig. 111), motor nerve of the
tongue ; w.r‘p}uﬂf tal origin, groove between the pyramid and oliv-
ary Imd} in the line of the anterior nerve- roots ; deep origin, tri-
gonum hypoglossi on the floor of the fourth *.'entri-::]e; escapes
by the anterior condyloid foramen; branches are meningeal,
vaseular, muscular ; latter to the intrinsic fibers of the tongue,
lingunalis, hyo-, stylo-, and genio-hyoglossus; it communicates
with the tenth, lingual, three upper cervieal, and sympathetie
nerves ; the descendens cervicalis from the first and second cer-
vicals runs in the sheath of the hypoglossal ; the communicans
cervicalis, rising from the second and third cervicals meets the
descendens in a loop, ansa cervicalis; these three cervicals
supply the genio-hyoid and the infrahyoid group of musecles.

The Spinal Nerves.
How many pairs of spinal nerves are there?

Eight cervical, twelve thoracie, five lumbar, five sacral, and
one ﬂﬂeayrreal—tlurtv-ﬂne in all.

Describe their origin.

Each nerve arises by an anterior mofor root, emerging from
the antero-lateral groove, and a posterior sensory entering the
postero-lateral groove; these perforate the dura, the posterior
dwc]ups a ﬂ'anﬂfimn and they unite to pass thruun'h the inter-
1"
above the at.].a,s—af'ter which they break up into anterior and
posterior divisions, the latter, the smaller, supplying the spine,
dorsal muscles, and integument, while the anterior larger
divisions form plexuses whence the remainder of the trunk
and the limbs receive their nerve-supply.

Describe the cervical plexus with its branches.

It is formed by the anterior divisions of the four upper cer-
vical nerves lying upon the levator scapulee and scalenus
medius muscles; its branches are the superficial and deep :
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Superficialis colli, ( Communicating,
e ding Aurienlaris mag- ‘[}{mcnfru:l .
. s, Jommunicans cei-
Oceipitulis minor. Internal 4 wvicalis,
Suprasternal, Descendens  cervi-
Descending Supraclavicular, calis,
Supra-acromial. | Phrenie.

.T - -
External Communicating,
Muscular.

Describe the phrenic nerve.

It arises chiefly from the fourth cervical nerve with branches
from the third and fifth, runs obliquely over the scalenus
anticus muscle, passes between the subclavian artery and
vein, enters the chest anterior to the internal mammary artery,
to be distributed to the pericardium, pleura, and under surface
of the diaphragm and phrenic plexus; Luschka describes
twigs to the peritoneum, inferior vena cava, and right auricle
of the heart; it is joined by filaments from the sympathetie,
from the nerve to the subclavius muscle, and one from the
union of the descendens cervicalis with the spinal nerves.

Describe the brachial plexus with its branches.

It is formed by the union of the anterior trunks of the four
lower cervical and first thoracie nerves ; four special names are
ased—anterior nerves form trunks, trunks form divisions or
branches and these form cords. The fifth and sixth cervieal
nerves join and form an upper trunk ; the eighth cervical and
first thoracie unite and form a lower trunk ; the seventh remains
single and forms a middle trunk : each trunk divides into an anfe-
rior and a posterior division; the anterior divisions of the upper
and middle trunks unite and form the outer cord ; the anterior
division of the lower trunk forms by itself the inner cord, and
the posterior divisions of all three form the posterior cord ;
sometimes the posterior division of the lower trunk does not
meet the other two, but runs lower down into the museculo-
spiral nerve. From the outer cord arise the external anterior
thoracie nerve, nerve to the coraco-brachialis, musculo-cutaneous,
and the outer head of the median; from the inner cord arise the
internal anterior thoracic, lesser internal cutaneous, internal
cutaneous, ulnar, and inner head of the median; from the pos-
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terior cord arise three subscapular nerves, the circumflex, and the
musculo-spiral.  Branches of communication are with the foarth
cervical, second thoracic, phrenic, and sympathetic system ;

branches of distribution are (1) to the muscles of the trunk
(II) of the shoulder girdle, and (III) of the upper extremity.

(1) Muscular to the longus colli and three scaleni; lower
part of scalenus anticus and medius; whole of scalenus pnqtlcus

(II} 1. Fwag to the rhomboidei ,r; om the fifth cervieal.

Posterior or long thoracie, from the fifth, sixth, and
sev enth nerves, fo the serratus magnus muscle.
o bupmsuqum Srom the upper trunk; fo the supra and
mf'm‘apm.ltus muscles and shoulder-joint.
4. Nerve to the subelavius from the upper trunk, mainly from
the fifth.

5. External and internal anterior thoracie, the former from
the outer cord, the latter from the inner cord; both to the
pectoralis major, the internal to the pectoralis minor.

6. Three subscapular, the upper from the communicating
branch from the outer to the posterior cord, the other two
from the posterior cord; fo the subscapularis, teres major, and
latissimus dorsi muscles.

7. Cireumflex, from the posterior cord with the musculo-
spiral ; #o the deltoid and teres minor, the shoulder-joint, and
skin of the lower deltoid region.

8. Nerve from the outer cord to the coraco-brachialis.

(IIT) There are five anterior arm-nerves, one posterior ; mus-
culo-cutaneous, from the outer cord pierces the coraco- bﬁchlalls
to biceps, brachialis anticus, and elbow-joint, and skin of the
outer surface of the forearm ; internal cutaneous, from the inner
cord fo the skin over the biceps and that of the inner half of the
forearm in front and behind ; lesser internal cutaneous (nerve of
Wrisherg), from the inner cord alone, or a branch from this
joined with the intercosto-humeral, the lateral cutaneous
branch of the second intercostal nerve; or, again, the intercosto-
humeral may entirely replace it; fo the skin of the inner side of
the arm ; median, from the outer and inner cords by two roots
that embrace the axillary artery, uniting in front or to its outer
side, first lying external to the brachial artery, then crossing to
its inner side, passing between the two heads of the pronator
teres muscle to run between the deep and superficial flexors
of the fingers to near the wrist, where it becomes superficial ;
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its branches are articulur to the elbow, wrist, metacarpus, and
fingers; muscul/ar, to all anterior superficial forearm-muscles
except the flexor carpi ulnaris; anterior interosseous, to the deep
forearm-muscles except the inner half of the flexor profundus
digitorum ; palmar cutaneous, piercing the fascia above the wrist
to the skin of the thenar eminence ; branches fo the abductor,
opponens, and outer head of the flexor brevis pollicis ; five digi-
tals, supplying both sides of the thumb, index, middle, and radial
side of the ring fingers.

Ulnar, from the inner cord runs behind the inner epicondyle,
passing into the forearm between the heads of the flexor earpi
ulnaris to run some distance from the ulnar artery at the upper
third, but close to it for the rest of its extent; it supplies both
sides of the little and ulnar side of the ring finger and skin in-
ternally of the forearm and hand; its branches are articular
Jor the elbow, wrist, metacarpus, and hand ; musenlar, to the
flexor carpi ulnaris, inner half of the flexor profundus digito-
rum, the little finger muscles, the interossei and inner two
lumbricals, palmaris brevis, adduectores pollicis, and inner head
of the flexor brevis pollieis.

Names of branches in the forearm are: Articular, muscular,
cutaneous, dovsal cutaneous ; in the hand, superficial and deep

almar,

Musculo-spival, from the posterior cord, runs in the spiral
groove with the superior profunda vessels to divide in front of
the external condyle of the humerus into the radial and poste-
rior tnlerosseous ; 1ts branches are:

Radial, Museular,

LPosterior interossenus, Cutaneous,
Avrticular (elbow and wrist).

Radial, to the skin of the ball of the thumb, to back of the
thumb as far as the nail, back of first phalanx of the index
finger, and back of the radial half of the first phalanx of the mid-
dle finger; posterior interosseous, supplying the wrist-joint and
all muscles on the back of the forearm exeept the anconeus,
supinator longus, and extensor carpi radialis longior; muscular,
to the triceps, anconeus, supinator longus, extensor earpi radialis
longior, and brachialis anticus; cutaneous, to the skin of the
outer and back part of the arm and forearm.
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The Thoracic Nerves.
Describe them.

Twelve in number on each side, the first escapes between
the first and second thoraciec vertebrae, the last between the
last thoracic and first lumbar; they divide into an anfe-
rior and a posterior division, the latter supplying the spine,
extensor muscles of the back, and the dorsal integument;
the former (anterior) are the infercostal merves, the twelfth
being called subeostal, each connected by one or two filaments
with the adjacent b}]]]p“l.t]l(,tl{. ganglion : the anterior division
of the first nerve aids in the formation of the brachial plexus;
its intercostal branch is small and gives off no lateral cutaneous
branch ; the lateral branch of the second nerve is the intercosto-
humeral ; the nerves give oft lateral and anterior cutaneous
branches supplying the skin of the front and sides of the
thorax and abdomen, while they give muscular branches to the
intercostal and abdominal muscles.

Describe the lumbar nerves.

The posterior branches resemble in origin and arrangement
those of the thoracie region, while their anterior branches form
the lumbar and part of the sacral plexuses; there are five
pairs.

Describe the lumbar plexus and branches.

It is formed by loops of communication between the anterior
divisions of the four upper lumbar nerves in the substance of
the psoas muscle, thus the first lumbar is joined by a branch
from the last thoracie, dorso-lumbar, and gives off the ilio-
hypogastric and ilio-inguinal and a branch to the genito-crural ;
the second goes to the genito-crural and external cutaneous and
gives a descendmn‘ branch to the anterior erural and obturator ;
the third gives off three branches, one to the external cuﬁanenus
a large one to the anterior cruruf and one to the obturator ;
the fourth has three branches, to the anterior ecrural, to the
obturator, and one to join the fifth, forming the lumbo-sacral
cord ; the fourth is called the nervus furealis, splitting like a
fork for the two plexuses; the accessory obturator when
present comes from the third and fourth nerves.

Branches of the plexus are: 1. Of communication with the
twelfth thoracie, fifth lumbar, and sympathetic. 2. Of distri-
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bution, short set to the quadratus lnmborum, to the psoas magnus
or parvus; long set to the abdomen and to the thigh, viz. the
iliv-hypogastric,ilio-tnguinal, genital part of the genito-crural to
the abdomen ; the anterior erural, external cutaneous, crural
part of the genito-crural and obturator to the thigh.

dlio-hypogastric supplies the skin of the gluteal region, skin
and two muscles of the hypogastrium, the internal oblique and
transversalis ; #/io-inguinal, to the internal oblique and trans-
versalis muscles and skin of the scrotum (labium in the
female), and the upper inner part of the thigh; external cuta-
neous, to the skin of the antero-external and posterior surfaces
of the thigh; genito-crural, to the cremaster muscle and skin
of the front of the upper part of the thigh; obturator, to the
obturator externus and adductor muscles, hip- and knee-joints,
also sometimes to the skin of the thigh and leg.

The accessory obturator is usually lacking ; when present it
comes from the third and fourth lumbar nerves, crosses the
horizontal ramus of the pubes, and divides into three branches:
one to the hip-joint, one to the pectineus, and one to join the
obturator nerve.

Anterior crural, from the third and fourth, with a communi-
cating branch from the second lumbar nerve. It descends
beneath Poupart’s ligament external to the femoral artery be-
tween the psoas and iliacus muscles, and divides into an ante-
rior and a posterior division : its branches are, within the pelvis,

Muscular to iliacus, and to the walls of the femoral artery ;
external to the pelvis,

Middle cutaneous,
Internal cutaneous, Avrticular,
Muscular, Muscular.

It supplies all the anterior thigh-muscles, except the tensor
fascize femoris, and the skin of the front and inner side of the
thigh, leg, and foot.

The museular branches of the anterior division supply the
pectineus and sartorius; the muscular branches of the poste-
rior division supply the quadriceps femoris; the nerve to the
rectus sends a filament to the hip-joint, the nerves to the vasti

Posterior Long saphenous,

division.

Anterior
division.

-send filaments to the knee-joint.

Describe the sacral plexus.
It is formed by the lumbo-sacral cord (the anterior division
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of the fifth lumbar nerve with a branch of the fourth), and
anterior divisions of the three upper sacral nerves and part of
that of the fourth: it rests upon the anterior surface of the
pyriformis musele, giving off the

Superior gluteal, from the lumbo-sacral cord, passing out
through the greater sacro-sciatie foramen, o the glutuun medius
and minimus and tensor faseiz femoris muscles; the inferior
gluteal nerve supplies the gluteus maximus,

Muscular branches to the pyriformis, obturator internus and
superior gemellus, to quadratus femoris and inferior gemellus.

Pudic passes out of the pelvis by the greater sacro-sciatie
foramen, to re-enter it by the lesser sacro-sciatic foramen; its
branches are :

Inferior hemorrhoidal,  Perineal,  Dorsal of penis.

Muscular, to the transversus perinei, accelerator urinee,
erector penis, compressor urethra, levator ani, and external
sphincter: the preceding branches supply analogous musecles
and parts in the female.

Small sciatic escapes by the greater sacro-sciatie foramen, to
the skin of the serotum, lower part of the buttock, back of the
leg and thigh ; its branches are the gluteal cutaneous, femoral
cutaneous, and inferior pudendal ; no museular branches.

G'reat sciatic is a continuation of the main part of the sacral
plexus, forming the largest nerve in the body. KEseaping by the
greater sacro-sciatic foramen below the pyriformis muscle, it lies
in a groove between the great trochanter and the tuber ischii,
covered by the gluteus maximus, resting on the obturator in-
ternus, gemelli, and quadratus femoris : its branches are articu-
lar to the hip, muscular to the biceps. semitendinosus, semimem-
branosus, and adductor magnus, and it divides into the nternal

and the external popliteal nerves.

Name the branches of the internal popliteal nerve.

Avrticular to the knee, three in number.

Museular to the gastrocnemius, plantaris, soleus, and pop-
liteus.

FExternal or short saphenous is formed by the junction of a
cutaneous branch, communicans tibialis or poplitei, and another
cutaneous branch of the external popliteal, the communicans
Jibularis or peronei,
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Describe the posterior tibial nerve.

It is a continuation of the former, runs down the middle of
the back of the leg beneath the calf-muscles to divide between
the inner malleolus and point of the heel into the internal and
external plantar; its branches are :

Muscular, to the tibialis posticus, flexor longus digitorum,
flexor longus hallucis, and the soleus museles; articular, to
the ankle-joint.

Plantar cutaneous, fo the skin of the heel and inner side of
the sole of the foot.

Fibular branch, to the vessels, periosteum, and medullary
canal of the fibula.

Internal plantar, supplying the skin of the sole, tarsal and
metatarsal joints, one or two inner lumbricals, abductor hallu-
cis, flexor brevis hallueis, and digitorum, four digital branches
to buth sides of the first, second, and third toes, and inner half
of the fourth.

External plantar, smaller than the preceding, supplying the
flexor accessorius, abductor, and flexor brevis minimi digiti, all
the interossei, two or three outer lumbricals, adduetor obliquus,
and transversus hallueis, and the skin of the little toe and the
adjoining side of the fourth toe.

Describe the external popliteal nerve.

It descends obliquely along the outer side of the popliteal
space close to the tendon of the biceps, giving off

Three articular branches to the knee; a cutaneous branch to
the skin of the postero-external surface of the leg, and a branch,
the communicans peronei, forming part of the external saphenous
nerve: it divides into the

Aunterior tibial, about one inch below the head of the fibula,
giving muscular branches to the tibialis anticus, extensor longus
digitorum, peroneus tertius, extensor longus hallucis, and ex-
tensor brevis digitorum ; articulur to the tarsal and metatarsal
Jjoints, and cutaneous to the skin of the adjacent sides of the
ereat and second toes.

Musculo-cutaneous, giving off musenlar branches to the pero-
neus longus and brevis, and cutaneons to the skin of the
lower part of the leg, and dorsum of the foot and toes, except
the outer side of the little and adjoining sides of the great and
second toes.
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Describe the sacral and coccygeal nerves.

They are six in number, their long roots forming the
cauda equina in the spinal canal; each divides into an ante-
rivr and a  posterior division, the latter escaping by the
posterior sacral foramina, LU_ulrt the fifth, which emerges
between the sacrum and coceyx, and 5upp]1u the multifidus
spinze muscle and the skin of the posterior gluteal region; a
branch goes from the third and fourth nerves to the b]adder
the two lower nerves join with the coceygeal, forming lunps,
which supply the skin over the coceygeal region and the cocey-
geus, levator ani, and sphincter ani muscles.

The Sympathetic System.

What is the sympathetic nerye or system ?

It consists of (1) a series of ganglia with intervening longi-
tudinal bands, forming two cords, on2 on each side of the spinal
column connected above according to some by the ganglion of
Riles, and below by the ganglion tmpar or coccygeal ganglion,
in front of the coceyx ; (2) three prevertebral plexuses, one
each for the thorax, abdi}men, and pelvis; (3) small ganglia;
(4) nerve-fibers of communication with the u,rebrt}-spmal
nerves, of distribution supplying the viscera and vessels.

Describe the cervical ganglia.

There are three on either side, viz. the

Nuperior cervical ganglion. Tt is placed cpposite the second
and third cervieal vertebrse behind the carotid sheath, and
gives off a

Superior branch to - the internal carotid artery, forming by
its division the cavernous plexus and carotid plexus (with
their subdivisions) ;

Deseending braneh, connecting the superior with the middle
ganglion ;

FExternal branches to the cranial and spinal nerves, and an-
terior branches forming plexuses on the external carotid and its
branches ;

Pharyngeal, forming with branches from the spinal acces-
sory, pneumogastrie, glosso-pharyngeal, and external laryn-
geal nerves, the pfzm?;ngeaf plexus ; laryngeal, uniting with
the superior laryngeal nerve and its branches;

Superior cardiac, connected with other branches of the sym-
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What are the branches of the thoracic portion ?

Communicating, with one another and the thoracie spinal
nerves, filaments to the aorta and its divisions and to the pos-
terior pulmonary plexus, and

The great w;:fm.-r.f.-.-un nerve, formed by the internal branches
from the thoracie ganglia between the fifth or sixth and ninth or
tenth inclusive ; it perforates the erus of the diaphragm to ter-
minate in the semilunar ganglion, sending branches to the renal
plexus and suprarenal capsule.

The small splanchnie, 'i-prinuing from the ninth and tenth,
or from the tenth and eleventh ganglia and cord communicat-
ing with the great splanchnie, pierces the diaphragm with the
premdmg. o join the celiac plexus.

Smallest, or venal splanehnic, arises from the last ganglion,
occasionally communicates with the preceding, pierces the dia-
phragm, and terminates in the renal and lower part of the
celiac plexus.

Describe the solar plexus.

It supplies all the abdominal viscera, consisting of a network
of nerves and ganglia lying in front of the aorta and crura of
the diaphragm, surrounding the celiac axis and root of the
superior mesenteric artery, extending below to the pancreas,
and laterally to the auprar&nal capaules The great splanchnie
and part of the small splanchnic nerves of hoth sides and the
termination of the right pneunmogastric form this plexus, in
conjunction with the two semilunar ganglia, these latter being
large, lrregu]ar gangliform masses, composed of smaller gangha
separated by interspaces, placed b} the side of the celiac axis
and superior mesenteric artery, close to the suprarenal capsules,
that on the right lying beneath the vena cava. From this are
derived the following plexuses accompanying the same named
arteries to the various organs:

Phrenie, or diaphragmatic, Suprarenal,
(Fastric, Renal,

Celiac { Hepatie, Superior mesenteric,
Splenie, Spermatic,

Aortie, Inferior mesenteric.

Name some of the more important plexuses.
Tympanic (see page 370).
G'reat, or deep cardiac is placed in front of the bifurcation

-y aned
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of the trachea, and above that of the pulmonary artery, be-
hind the aortie arch, and is formed l::, all the sympathetic car-
diac nerves (except the left superior) and cardiac branches of
the recurrent laryngeal and pnenmogastric (except the left supe-
rior cardiac and the left inferior cardiac of the pneumogastric).

Superficial cardiac lies beneath the aortic arch in front of
the right pulmonary artery, and is formed by the left superior
cardiac of the sympathetic, left inferior cardiac of the pneumo-
gastrie, and branches from the deep cardiac plexus.

Coronary, the posterior, chiefly from the deep, the anferior
from the superficial cardiac plexus.

Aortic, on the sides and front of the aorta between the
origing of the superior and inferlor mesenteric arteries,

Hypogastrie, lying in front of the saerum, between the com-
mon iliac arteries, supplies the pelvie viscera, and is formed by
filaments from the aortic plexus, and from the lumbar and first
two sacral ganglia, contains no ganglia, and divides into two
lateral portions, forming the inferior h} pogastric or pelvie
plexuses.

Pelvie plexuses, two in number, lie npon each side of the
rectum and bladder (rectum, vagina, and bladder in females),
and each is formed by a continuation of the hypogastric plexus
and branches from the second, third, and fourth sacral nerves,
and a few filaments from the saeral ganglia; the branches
accompany those of the internal iliac artery, and are distributed
to all the pelvic viscera ; their branches are :

Inferior hemorrhoidal plexus,

Vesical plexus, Vaginal plexus,
Small and large _
Prostatic plexus CAVErNOUS Nerves Uterine nerves.
to penis.

VISCERAL ANATOMY.

The Digestive Organs.
What is a viscus?
Any of the internal organs with their appendages, contained
within the four cavities, cranial, thoracie, abdominal, or pelvie.

Of what does the digestive apparatus consist ?
Of the alimentary canal, a musculo-membranous tube, lined
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with mucous membrane, about thirty feet long, extending from
the mouth to the anus, and certain accessory organs.

Name the subdivisions of the alimentary canal.

Mouth, pharynx, esophagus, stomach, small intestine (duo-
denum, jejunum, ileum), large intestine (cecum, colon, sig-
moid flexure, rectum).

What are the accessory organs?
The teeth, salivary glands (parotid, submaxillary, sublin-
gual), liver, pancreas, and spleen,

The Teeth.

What is their function?

To reduce the food to fragments, thus enabling the digestive
fluids to act to the best advantage. There are two classes :

Temporary, or milk teeth, ten in each jaw, viz. four incisors,
two canines, and four mulars

Permanent teeth, sixteen in each jaw, viz. four incisors, two
eanines, four bicuspids or premolars, and six molars.

The surface of a tooth turned toward the lips or cheeks is
called labial, or buccal ; toward the tongue is lingual ; toward
the mesial line is proximal; and away
from it is distal.

Of what parts does every tooth consist ?

Of a crown, or body (Fig. 113), that
part projecting above the gum.

Neck, the constricted portion between
the erown and the fang.

Fang®, or root, that part oceupying the
alveolus, held there by the dental perios-
tewm lining the socket and investing the
fang; teeth are steadied by the gums,
composed of dense fibrous tissue covered
with mucous membrane.

Pulp-cavity®, an interior cavity filled
_ with the tooth-pulp, a vasecular conneec-

- tive tissue with numerous nerves, both
Fi?;n‘.}? . xﬁﬂiﬁﬂtﬁc' arteries and nerves reaching the pulp by
(Leidy.) a canal opening at the apex of the fang.
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Describe th% characteristics of each of the four varieties of
teeth.

Incisor, or cutting teeth. The crown is wedge-shaped, convex
w1 front, bevelled and slightly concave behind; the fang is
single, long, conical, and transversely flattened; the lingual
surface shows a basal ridge, or cingulum.

Canines. Crown is large, conical, convex in front, rises
above the level of the other teeth; fang long, conical, com-
pressed laterally ; upper pair are called in common parlance
eye-teeth,” the lower * stomach-teeth.”

Bieuspids. Crown has two projecting cusps, fang generally
is single, laterally grooved with a bifid apex; they are also
called premolars; the upper are larger than the lower.

Molars (grinders). Crown nearly cubical, with four cusps
in the upper, and five in the lower molars ; fangs, usually three
for the first two upper, and two for the first two lower molars;
the third molar is called the ** wisdom tooth 7 (dens sapientice),
from its late appearance, and usually has but one fang with
grooves indicating a tendency to the formation of three fangs
in the upper, and two in the lower jaw.

The second temporary molar is the largest milk tooth, and is
succeeded by the second permanent bicuspid.

Describe the structure of a tooth,

Each is formed chiefly of

Dentine, or ivory®, composed of minute, wavy. branching
tubes, called dentinal tubes, embedded in a hard, homogeneous
tissue, the intertubular substance. The tubules are about 1—51{[;
of an inch in diameter, dividing dichotomously, giving the
wavy appearance of the eut surface, and open into the pulp-
cavity. Chemically dentine consists of twenty-eight parts of
animal and seventy-two of earthy matter.

Enamel' forms a thin erust over the erown, is the densest of
all animal tissues, containing only 3.5 per cent. of animal mat-
ter, and is composed of minute parallel hexagonal rods, or
enamel columns, about = of an inch in diameter, pursuing
a wavy course.

Cement, or crusta petrosa®, is a layer of true bone commenec-
ing at the neck, covering the fang, and becoming thicker to-
ward its apex.

Pulp, filling the pulp-cavity®, consisting of soft, very vascu-
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lar connective tissue, with numerous nerves and cells, the lat-
ter being of two kinds, columnar, called nr!rmmf;hr~.h—a1ranerd
in a layer lining the pulpmntg-——umm, stellate and fusiform
cells wedged in between these permeate the pulp. having fine
processes, prolonged into the dentinal tubules; certain fila-
ments in the tubules are Zomes Jibers.

Whence do teeth obtain their blood- and nerve-supply ?

From the alveolar and infraorbital branches of the internal
maxillary, and from the inferior dental artery ; the nerves
come from the anterior and posterior dental branches of the
superior maxillary, and from the inferior maxillary division of
the fifth nerve.

When do the temporary teeth appear?
The time is variable, but, according to the latest authority,
they erupt as follows, e*ipreaat,d in months :
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The order n:'-{' t]wu- appearance is, first, the lower central in-
cisors ; then the upper central ineisors, e]mely followed by the
]‘ltemls then the lower laterals; next the upper anterior mo-
lars followed by the lower; then the upper canines followed by
the lower; ﬂna]]y, the lower back molars, followed by the

upper.

Describe the order of appearance of the permanent teeth.

The first to appear are the first molars at the end of the sixth
year, the lower teeth usually preceding the upper; thus, ex-
pressed in years, these teeth erupt as follows:
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Describe the development of the teeth.

The enamel is derived from the ectoderm ; the dentin, ce-
mentum, and pulp from the mesoderm. A linear thickening of
oral epithelium appears hefore the sixth week ; next follows a
lateral (labial) projection, the dental ridge, growing into the
mesoderm, forming a furrow on the oral surface, t]le dental

grovve of Emure’m The positions of the future teeth are

marked hi, local thickenings under the ridge, the dental bulbs,
which become the enamel organs of the temporary teeth ; the
dental ridge atrophies; these primitive enamel organs become
invaginated like an epithelial cap over a mesodermic dental
papillie, embracing about two-thirds of it ; the cap shows three
layers—the external, of one or two rows of' low columnar Lellb,
the outer enamel cells ; they are reflected to form the inner in-
vaginated layer of the organ, the {nner enamel cells. These two
]ﬂ.j- ers are separated at ﬁr-:t by a middle layer, which undergoes
great changes: a network is formed, reduced to thin p]atea,
fluid collects (enamel pulp), and finally all disappears. At the
sides of the primitive organs the second enamel organ develops
the permanent teeth, The inner layer above produces enamel,
enamel membrane. The top and sides of the dental papille are
eovered .by odontoblasts, whose processes are dentinal fibers ;
the canals left are dentinal tubules, homologues of the eanalieunli
of bone. The central part of a dental papiila remains as pulp-
tisswe. The cementum is formed last of all from an epithelial
sheath, but not in fetal life, and inereases to old age. By the
gradual growth of the fang the erown produees absorption by
pressure upon the overlying bone and mucous membrane, when
eruption 0ceurs,

What is the mouth ?

It is an oveid cavity in which food is masticated, bounded
by the lips in front, by the cheeks and alveolar processes of
both jaws with their contained teeth at the sides, by the hard
palate above, by the tongue and floor of the mouth below, and
behind by the soft palate and the anterior pillars of the fauces
where it opens into the pharynx ; it is lined by mucous mem-
brane covered by sealy stratified epithelium containing numer-
ous racemose glands, continuous with the skin at the free mar-
gin of the lips; it presents for examination

The hard palate, formed by the palatal processes of the supe-

The Mouth.
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rior maxillary and palate bones covered by the intimately
adherent periosteum and mucous membrane furnished with
palatal glands.

The ::rg,u"? _pm'u."r*, {*nn:-:i.-ttinj_; of a fold uf\ mucons memhrane
depending from the posterior border of the hard palate, en-
closing museular tissue, an aponeurosis, adenoid tissue, mucous
glands, ete.; the muscles on each side are five, the levator and
tensor palati, palato-glossus, palato-pharyngeus, and azygos
uvule—the latter with its fellow forming the median pro-
jecting conical weula.

Aunterior and posterior pillars of the fauces, the former con-
taining within a fold of mucous membrane the palato-glossus
muscle on each side, arching downward and forward from the
palate to the base of the tongue; the latter, the palato-pharyn-
gei muscles, passing backward and downward to the sides of
the pharynx.

Isthmus faueiwm is the space bounded by the pillars of the
fauces and tonsils, base of the tongue, and free margin of the
soft palate.

Tonsils™ (Fig. 114), situated between the anterior and the
posterior pillars on each side, consisting of glandular tissue
containing twelve to fifteen openings leading into erypts lined
with mucous membrane. external to which is a layer of closed
capsules analogous to those of Peyer’s glands ; the tonsil is
only separated from the internal carotid artery by the superior
constrictor muscle. .

Openings of the ducts of Stensen, opposite the second upper
molar tooth on each side, delivering the secretion of the parotid
glands.

Openings of the ducts of Wharton, one on either side of the
frenum of the tongue, delivering the secretion of the submax-
illary glands.

Openings of the ducts of the sublingual gland (ducts of Rivinus),
from eight to twenty in number; they open on an elevated
crest of the mucous membrane on each side of the frenum
linguze, one or more joining in a tube opening into Wharton’s
duct called the duct of Bartholin.

What are the salivary glands?
Three compound racemose glands on each side. The parotid,

the largest, lies below and in front of the ear between the
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zygoma above, mastoid behind, and ramus of the jaw in front
—1its duct is Stensen's ; the submazxillary lies below the jaw
in the anterior part of the submaxillary triangle—its duct is
Wharton's ; the sublingual lies beneath the mucous membrane
of the floor of the mouth against the jaw, close to the sym-
physis—its ducts are those of Rivinus.

Describe the tongue.

Its base is attached to the hyoid bone and lower jaw by
museles, to the epiglottis by two lateral and one median?

Fi16. 114.—Dorsum of the tongue (Leidy).
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glosso-epiglottic folds of mucous membrane, and to the soft
palate by the anterior pillars; its tip, sides, dorsum, and part
of the under surface are free; a median raphé and fibrous
septum divide the organ into halves; its mucous membrane
reflected over the floor of the mouth to the gums forms in
front an antero-posterior fold, the frenum lingue ; the tongue
185 formed by certain ntrinsic muscular fibers, viz. those of the
lingualis, and by extrinsic muscles, the stylo-glossus, hyo-
f_".'lﬂh*ll.l*s genio-hyo-glossus, and ];:-;llqlt{l clossus (see p. ]48)
The mucous membrane of the tongue presents the

Circumvallate papillze, numheruw eight to ten, arranged on
the back part of the dorsum in two lines cony erging behind
like a letter V ; Juat behind the junction is a llttlL recess, the
Joramen eczeum?®, prolonged in the fetus by the H:.;nr;-_g.:’asmi
duct to the pyrﬂundal process of the thyroid gland.

Fungiform papillx?®, scattered over the dorsum, but chiefly
found at the sides and apex.

Filiform or conical papillz*, with secondary papillee project-
ing from their apices, arranged in lines cover the anterior two-
thirds of the dorsum of the tongue.

Racemose lngual glands®, situated along the sides, but
chiefly over the posterior third of the dorsum ; some secrete
mucus, others serum.

Lymphoid tissue, collected into masses or follicles, exhibits
erypts; one collection far back is called the lingual tonsil.

Name the blood-supply.
This is from the:
Dorsalis linguze, Facial, by the submental
Lingual { Sublingual, branch anastomosing with
Ranine, the sublingual.
Ascending pharyngeal,

Describe the nerve-supply.

The lingual branch of the fifth is distributed to the papillae
at the front and sides to the extent of two-thirds of its surface,
endowing these parts with general sensation; the chorda
tympani has the same distribution, and seems to be the nerve
of taste to this region.

Lingual branch of the glosso-pharyngeal, supplying the
mucous membrane of the base and sides and cireumvallate
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papillae or posterior third ; it is the nerve of taste and sensa-
tion for these parts.

Hypoglossal, to the musecles ; the motor nerve.

Superior laryngeal sends a few filaments to the base near the
epiglottis from its internal branch; thus, five nerves supply
each side.

What anatomical points of surgical interest does the palate
present in the vicinity of the last molar tooth ?

Just behind this tooth the hamular process and the internal
plerygoid plate can be felt, the point for division of the tensor
palati aponeurosis in the operation for eleft palate; and in front
of this to the inner side of the last molar tooth is the posterior
palatine artery as it emerges from the canal, sometimes re-
quiring plugging after a cleft-palate operation ; in resection of
the inferior dental nerve, locate the last molar tooth, enter the
mucous membrane and find the lingula on the ramus of the
Jaw which is just above and anterior to the nerve.

The Pharynx.

What is the pharynx ?

A conical musculo-membranous sae, about five inches long,
extending from the under surface of the base of the skull to a
point corresponding to the ericoid cartilage or sixth cervieal
vertebra. It is widest opposite the aperture of the larynx,
narrowest below, where it terminates in the esophagus; it is
bounded abore by the basilar process and body of the sphe-
noid; is connected posteriorly with the cervieal vertebree,
longus colli and reeti capitis antici muscles ; anteriorly 1t is
incomplete, opening into the mouth, being attached to the
internal pterygoid process, pterygo-maxillary ligament, lower
Jaw, tongue, hyoid bone and larynx ; since it lies behind the
nose, mouth, and larynx, it should be deseribed in three parts
—unasal, oral, laryngeal ; laterally, it is attached to the styloid
processes and muscles arising from them, while the common
and internal carotid arteries, the internal jucular veins, ninth,
tenth, twelfth, and sympathetic nerves here lie in contact with
it. The cavity has seven openings: the two posterior nares,
two Eustachian tubes, mouth, larynx, and esophagus. A con-
siderable mass of lymphoid tissue extends across the back of
the pharynx, between the orifices of the Kustachian tubes,
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called the pharyngeal tonsil ; a recess in the mucous membrane
always exists in the fetus, the phaiyngeal bursa, which passes
up to the pharyngeal spine ; behind the opening of the Eusta-
chian tube is the fossa of Rosenmiiller ; from the end of the
tube descends a salpingo-pharyngeal ﬁ;e’d of mucous mem-
brane, covering in the salpingo-pharyngeus muscle.

Of how many coats does it consist?

Three: an internal mucous, continuous with that lining the
mouth, ete., covered with ciliated epithelium down to the level
of the floor of the nares, below by squamous epithelinm, con-
taining racemose glands most pkutlhll around the orifices of
the Kustachian tubes, and much lymphoid tissune surrounding
erypts, called the tubal tonsils ; a middle filrous coat (p?uuyn-
geal poneurosis), thick a]nmc where the muscular fibers are

wanting; and an external nnmnhu coat composed of the supe-
rior, middle, and inferior constrictors, stylo-pharyngeus, palato-
pharyngeus, and salpingo-pharyngeus musecles.

Describe the pharyngeal muscles (Fig. 115).

Inferior constrictor®: origin, side of the ericoid and thyroid
cartilages; nsertion, unites with its fellow; action, constriets
the pharynx during swallowing;
nerves, pharyngeal plexus, from
glosso-pharyngeal, external laryngeal,
recurrent laryngeal, spinal accessory.

Middle comstrictor”: origin, greater
and lesser cornua of the hyoid bone
and stylo-hyoid ligament; insertion,
unites with its fellow; action, same
as above; nerves, glnasn-pharyngeal,
spinal accessory through the pharyn-
geal plexus.

Superior constrictor'’: origin, lower
third of the margin of the internal
pterygoid plate and hamular process,
contiguous surface of the palate bone,
reflected tendon of the tensor palati
muscle, pterygo-maxillary ligament,

FiG. 115.— 1 rth
ph,,w:xr’;,’n‘;ﬁfiz,‘;im‘e alveular process above the posterior

end of the mylo-hyoid ridge and side
of the tongue; insertion, posterior median raphé and pharyn-
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studded with small papillae, and covered by squamous epithe-
lium ; at its lower end the next coat is the muscularis mucosz ;
a middle areolar coat loosely connects the mucous and the
succeeding coat; a muscular, composed of an external ll}llgl-
tudinal and internal circular IJ.}E the fibers albove consisting
chiefly of the striated, but below almost entirely of the unstriped
involuntary variety.

The arteries are from the inferior thyroid, thoracic aorta, left
inferior phrenic, and coronary of the %Luumuh, they ha,ve a
ongitudinal direction.

The veins empty into the inferior thyroid, azygos minor, and
coronary of the stomach ; the portal and the general system
meet on the esophagus.

The nerves are from the esophageal plexus, formed by the
pneumogastric and recurrent laryngeals, with some sympathetie
filaments.

The Stomach.
Describe it.

The stomach is a pear-shaped dilatation of the alimentary
canal connecting the esophagus with the small intestine. Its
larger end points above and to the left; its smaller, below and
to the right. The mouth of the stomach receiving the esopha-
gus is called the cardia. To the left and below this is the
Sfundus, forming about one-fifth of the stomach ; this continues
on the right into the body of the stomach, which has two sur-
faces included between two borders; the anterior surface looks
upward and forward, the posterior, downward and backward ;
the lesser curvature is concave above and to the right, and is
attached to the liver by the lesser omentum ; the greater curva-
ture is convex, turned to the left and downward, and gives
attachment to the great omentum. At the right and lower
end of the stomach the body contracts into the pyloric portion,
which presents two or three bulging parts, each one called the
pyloric antrum ; these pouches are caused by the short pyloric
ligaments. The external constriction between the stomach and
the duodenum is the pyloric sulcus,made by a muscular ring, the
pylorie sphincter ; an internal projection of the mucous mem-
brane is produced, called the pyloric valve or pylorus. The
peritoneum related consists of the lesser, great, and gastro-
splenic omenta, and a gastro-phrenic ligament.

i 1)
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Dimensions and Position.—Length, ten to twelve inches;
vertical diameter, four to five inches; antero-posterior, three
and one-half’ inches ; distance between the two orifices, three
to six inches. Luschka’s measurements of the sume lines are:
34 em., 15 em., 3.7 to 11.5 em. Weight i1s four and one-half
ounces; capacity, five to eight pints.

The stomach lies in the epigastrium and the left hypo-
chondrium ; five-sixths are to the left of the median line; only a
small part of the pylorie portion is on the right side. It lies
under the liver and diaphragm, above the jejunum, ileum, and
colon, and extends from the spleen to the gall-bladder.

The cardia lies one inch (2-3 em.) below the esophageal
opening in the diaphragm, 11 em. from the anterior body-wall ;
this point is also opposite the seventh left chondro-sternal
junction or the eleventh thoracie vertebra—three landmarks.
The fundus is 3-5 em. higher up, at the sixth left chondro-
sternal junction. Pylorus reaches the upper border of the
first lumbar vertebra on the right side. Lowest edge of the
greater curvature in the median line reaches a point two
fingers’ breadth above the umbilicus.

Relations : above and anteriorly, diaphragm, anterior parts
of the seventh, eighth, and ninth ribs, thoraciec and abdominal
walls, left part of the under surface of the liver; posteriorly,
diaphragm and its left crus, aorta, inferior vena cava, celiac
axis, lesser sac of the peritoneum, transverse colon, and splenic
flexure, transverse meso-colon (upper layer), part of the spleen,
splenic vessels, pancreas, left kidney and capsule; at the /left
end are the spleen and diaphragm.

How many coats has the stomach?

Four, as follows :

Serous, derived from the peritoneum covering all parts
except along the greater and lesser curvatures, where the
omenta leave triangular spaces, along which pass the vessels
and nerves.

Muscular, consisting of three sets of fibers: the longitudinal,
continuous with the longitudinal coat of the esophagus and
small intestine, more distinet along the lesser eurvature; the
cireular fibers form a continuous layer beneath the former set,
most abundant at the pyloric end, forming the sphincter ; the
oblique fibers, some passing obliquely from left to right, others
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vice versa, around the eardiae orifice ; the sulbmucous coat con-
sists of areolar tissue supporting the vessels.

Mucous, covered with columnar epithelium, and thrown into
longitudinal folds or rugx when the stomach is empty, covered
b\,r %mall shallow, polygonal-shaped alveoli from 0.12 mm. to
(.25 mm. in dhum,tt,r they are the mouths of the tubular
glands.

The gastric glands are of three kinds : the cardiac (not called
peptic) are lined throughout with columnar epithelium, con-
sisting of a duct into which open two or three cecal tubes;
beneath the epithelium lie large, spheroidal, granular, parietal
cells ; these glands are found in all parts of the stomach.

Pyloric glands, found in greatest numbers at the pylorie end,
resemble the preceding, but are without the large parietal ﬁells
and the cecal tubes are shorter and more numerous.

Lenticular glands or lymphoid follicles exist in early life,
consisting of masses of lymphoid tissue like a solitary gla,nd

Give the blood- and nerve-supply.

The five arteries are: coronary, pyloric, right gastro-epiploic
of the hepatic, left gastro-epiploic, and vasa brevia from the
splenie.

The veins end in the splenic, superior mesenterie, gastrie,
and portal veins.

The nerves are the terminal branches of both pneumogastries
and numerous branches from the sympathetic of the solar
plexus.

The Small Intestine.
Describe it (Fig. 116).

It is the narrowest part of the digestive tract, is a eonvo-
luted tube twenty-two feet long, oceupying the central and
lower parts of the abdominal and pelvic cavities, and is sus-
pended from the spine by a fold of peritoneum called the mes-
entery ; its three divisions are the

Duodenum?, ten to twelve inches long, with three types, eir-
cular, or tuﬁmm’r U-shaped, and V—sﬁaped, passing upward and
backward to the right to the under surface of the liver and
gall-bladder—superior curve—then descending in front of the
nwht kidney—descending portion—thence running transversely

across the third or fourth lumbar vertehra—transverse portion—
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to endin the jejunum on the left side of the first or second lum-
bar vertebra—ascending portion—a fifth portion is sometimes
deseribed, about one inch long, which arches forward to join the
jejunum. It is only partially covered by peritoneum, has no
mesentery, and surrounds the
head of the pancreas; into the
deseending portion, to the inner
side, pass obligquely the common
bile and pancreatic ducts.
Jejunum?®, so called because
usually empty after death, in-
cludes the upper two-fifths of
the remainder of the small intes-
tine, and lies chiefly in the um-
bilical region and left iliac fossa.
llewm ' includes the remainder
(three-fifths) of the small intes-
tine, is named from its numerous
coils, occupies chiefly the umbil-
ical, hypogastric, right iliac, and
oceasionally pelvie regions, and
opens into the inner side of the
commencement of the larce in-
testine in the right iliac fossa;
the orifice is guarded by a two-
leaved ileo-cecal valve, or valve of

Bauwhin,

What coats has the small intes-

tine ? Fi6. 116 —The intestinal canal.
The same as the stomach— (Leidy.)

mucous, submucous, muscular, and serous.

The mucous membrane is covered with columnar epithelium,
and forms transverse folds encireling the tube for one-half or
two-thirds of its circumference, forming the

Valvulee conniventes ; they are absent in the first two inches
of the duodenum and almost disappear in the lower part of the
ileum ; willi cover the surface, formed of a central lacteal ves-
sel accompanied by unstriped muscular tissue, an encireling
plexus of capillaries, lymphoid tissue, and granular corpuscles,
all enclosed by a basement-membrane supporting columnar
epithelium : their number is estimated at four million; the
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Submuecons coat connects the mucous with the muscular coat,
and contains the intestinal vessels and nerve-plexuses ; the

Muscular coat externally is rmnIm:'-m] of longitudinal and
internally of circular fibers, forming complete rings.

Describe the glands of the small intestine.

They are:

Brunner’s glands, resembling the salivary in structure, are
limited to the duodenum and commencement of the jejunum.

Crypts, or glands of Lieberkiilin, are minute tubular depres-
sions lined with columnar epithelium, found in both intestines,
small and large.

Solitary glands, most numerous in the lower part of the
ileum, but found in all parts, consist of masses of' lymphoid
tissue like a lymph-node, 0.6 mm. to 3 mm. in diameter.

Peyer's glands or patches arve twenty to thirty ovoidal patches
ecomposed of numerous solitary glands (hence named agminated
glands), situated opposite to the mesenteric attachment, their
long axis lengthwise, and are largest and most numerons in the
ileum, although occasionally seen in the jejunum and duo-
denum ; the valvulae conniventes and villi cease at the margins
of the patches,

Name the blood-vessels and nerves.

The aiteries are the pylorie and from the gastro-duodenal
of the hepatic and superior mesenteric; the wveins chiefly
empty into the portal system ; the nerves are from the supe-
rior mesenteric plexus of the sympathetic,

The Large Intestine.
Describe it 5,7, 8, ¥ (Fig. 116).

It extends from the ileum to the anus, is five or six feet
long, large and sacculated, and has the same coats as the small
intestine ; the mucous coat is destitute of villi, but is thrown
into crescentic folds by the longitudinal muscular fibers, which

are disposed in three bands (teenia), shorter than the other
coats, so forming them into pouches.

Describe the subdivisions of the colon.
They are the cecum®, or caput coli, the dilated commence-
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ment of the large bowel situated in the right iliac fossa, and
usually wholly covered by peritoneum.

T'he (I'.‘-'Jliﬂ’-ﬂfl?-"-!t r_'r'.r‘.i;.'.i_'l,r':fu'ﬂ'.'!‘.ﬂ L.',_, a narrow, ]Jli'llll-ﬂllllﬂl], WOrin-
like tube, from three to six inches long, springing from the
lower back part of the cecum, held in no set position by a
peritoneal fold.

The ileo-cecal valve (or Bauhin's) is formed by two hori-
zontal semilunar folds of mucous membrane at the termination
of the ilenm in the cecum, opening toward the large intestine
and guarding against reflux from the large info the small
bowel ; the mucous folds are reinforced by circular muscular
fibers, and the surfaces toward the ileum are covered with
villi, while these are absent on the cecal side.

The ascending colon extends up from the cecum in front of
the right kidney, to the under surface of the liver to the right
of the gall-bladder, where, abruptly bending to the left, it forms
the hepatic flexure; it is almost—sometimes entirely—en-
veloped in peritoneum, in which latter event it has an ascend-
ing meso-colon (26 per ecent.).

The transverse colon® traverses the abdomen from right to
left, just below the liver, stomach, and spleen, to the left hypo-
chondriac region, where it curves downward beneath the lower
end of the spleen, forming the splenic flecure ; it has a- wide
transverse meso-colon, attaching it to the spine and pancreas.

The descending eolon® passes down in front of the left kid-
ney to the left iliac fossa and is only partially covered with
peritoneum, its posterior surface usunally being free; the de-
scending meso-colon is rare.

The sigmoid flecure', the narrowest part, lies in the left
iliae fossa extending from the descending colon at the crest of
the ileum to the left sacro-iliae synchondrosis; it is eurved like
an 3, and is held in place by a loose peritoneal fold, the sig-
moid meso-colon,

The rectum ' extends from the left sacro-iliac articulation to
the anus, is from six to eight inches long, curves slightly to
the right and then adapts itself to the sacral curve, and at the
apex of the prostate gland inclines backward to the anus; it is
non-saceulated, but just above the anus presents a dilatation,
or ampulla ; it is only covered with peritoneum to its second
portion, forming a meso-rectum ; it leaves it wholly, to be re-
flected upon the bladder or uterus, three and one-half inches
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(8 em.) from the anal orifice. The rectum has three parts:
the first continues from the sigmoid to the third sacral vertebra ;
the second from there to the apex of the prostate gland ; the
third f:mf.ﬂrm 18 the anal eanal, one inch ]ullﬂ'

The appendices epiploicae are little llL‘!ltlHILJI pouches filled
with fat placed along the colon and upper part of the rectum.

What guards the anal orifice ?
The sphincter ani, a voluntary muscle, and the internal
sphincter, the continuation of the eircular muscular coat.

What are the folds of Houston ?

Three semilunar folds of mucous membrane, one on the
richt side of the rectum or third sphincter ; two more are on
the left side, one above the level of the right fold, and one below.

Name the glands of the large intestine.
Crypts of Licberkiihn and solitary glands.

Give the blood- and nerve-supply of the large intestine
and rectum.

The arteries are branches of the superior and inferior mesen-
terie, the middle hemorrhoidal from the internal iliae, and the
wnferior hemorrhoidal from the internal pudie, and a few more
from the sciatic.

The veins empty into the portal system, except the inferior
hemorrhoidal.

The nerves come from the sympathetie plexuses around the
mesenteric arteries, and, in the case of the rectum, the fourth
anterior sacral nerve and internal pudic supply the sphincter
ani muscle.

The Liver.

Describe it (Figs. 117 and 119).

It occupies the right hypochondrium extending across the
epigastrium into the left hypochondrium to the mammary line.
It is the largest gland in the body, weighing from three to four
pounds ; its transverse diameter is eleven inches (28 em.), its
antero-posterior eight (20 em.), its greatest vertical five to
seven inches. Covered by peritoneum, exeept at the attach-
ments of the ligaments, it possesses a fibrous coat, covering the
whole organ continuous with the capsule of Glisson at the trans-
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verse fissure ; there are three surfaces, an anterior border, right
and left ends, five fissures, five lobes, five ligaments, and five
sets of vessels.

Superior surface is convex, smooth, lying in contact with the
diaphragm above, and below with a small portion of the ab-
dominal wall ; it is divided into two unequal lobes by a peri-
toneal fold, the suspensory, broad, or faleiform ligament ; the

Inferior suiface is concave, is in relation with the stomach,

Nom-peritoneal

surface
Gastric Imp. supra-ren.
surfuce (non-perit.)
Tuber papil- :
Lare Imp. supra-ren,
Tuber omen- Impressio renalis
tale

Imp. duodenalis

Impressio celica

Impressio pylorica
F16. 117.—Posterior and inferior surfaces of the liver.

duodenum, hepatic flexure of the colon, right kidney, and su-
prarenal capsule, and is divided by the left longitudinal fissure £8
into a richt and a left lobe.

The posterior surface®? is rounded and grooved, presents a
margin of the left lobe, a groove for the esophagus, the liga-
mentum venosum in the fissure of the ductus venosus® the
Spigelian lobe, a fossa for the vena cava, a small non-peritoneal
surface for part of the right suprarenal capsule, and a large one
for the diaphragm.

Aunterior border* is thin, sharp, and deeply notched at the
site of the round ligament and of the gall-bladder at the ninth
costal eartilage ; it corresponds usually with the margins of the
ribs in males, projecting a little lower in women and children.

- Describe the ligaments.

- They are five in number (really ten), four being composed
of folds of the peritoneum ; the fifth is the obliterated umbilical
vein ; the '

14
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Suspensory or broad ligament (falciform) is a faleiform an-
tero-posterior peritoneal fold, with its apex backward, attached
to the liver from the notch on the anterior border to the coro-
nary ligament—its anterior free edge enveloping the round liga-
ment—and to the diaphragm and sheath of the right rectus
musecle as low as the umbilicus; the

Coronary ligaments consist of two layers reflected from the
diaphragm on the upper and lower margins of the posterior
surface of the organ, between which firm areolar tissue binds
the liver to the dmphrarrm the

Lateral ligaments, right and left triangular, are prolongations
on each side of the two layers of the coronary, which unite
and extend from the diaphragm to the adjacent posterior sur-
face of the liver.

Round ligament, a fibrous cord, ascends from the umbilicus
in the anterior free margin of the broad ligament to the longi-
tudinal fissure, traceable back to the vena cava; the posterior
portion is the remains of the ductus venosus, the anterior of
the umbilieal vein.

Describe the fissures.

They are five in number, dividing the posterior and inferior
f_iurf'aces of the organ into five lobes; they resemble the letter

Left longitudinal fissure®? extends from the noteh on the
anterior border, inferiorly and posteriorly to the posterior mar-
gin of the superior surface, separating the right and left lobes,
and is joined by the transverse fissure'; the anterior portion of
the fissure is m]]ed the umbilical wﬁssuw from lodging the fetal
umbilical vein; posterior portion, the fissure of the ductus veno-
sus, lodging the obliterated fetal vessel ; either part is often
partially bridged over by the poas hepatis.

Transverse fissure', porta hepatis, or hilum, is two inches long
and one-half inch wide, passing transveraely across the under
surface of the right lobe between the two longitudinal fissures ;
here enter the portal vein, hepatic artery, and nerves, and the
bile-ducts and lymphaties emerge.

Fissure of the gall-bladder™, fossa vesicalis, lies parallel and
to the right of the umbilical fissure reaching back nearly to
the transverse fissure.

Fossa for the vena cava is short and deep, sometimes con-
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verted into a canal ; it separates the Spigelian from the right
lobe, and is separated from the transverse fissure by the cau-
date lobe: the hepatic veins here empty into the vena cava.
These two fossee form an interrupted right longitudinal fissure.

Describe the lobes of the liver.

They are five in number ; the

Right lobe', the largest, of a quadrilateral form, its surfaces
being superior, inferior, and posterior, marked by three fissures,
viz. transverse, one for the gall-bladder, and one for the inferior
cava, which separate three more lobes; four impressions are
seen on the under surface; posteriorly, the renal and supra-
renal ; anteriorly, one for the colon ; internally, one for the
duodenuim.

Left lobe®, smaller and flattened, resting by its inferior con-
cave surface on the stomach, presenting a prominence, the tuber
omentale.

Lobus quadratus® is marked off from the under surface of the
right lobe by the transverse fissure behind, by that for the
gall-bladder on the right, and anterior part of the longitudinal
fissure on the left.

Lobus Spigelii® projects from the posterior surface of the
right lobe, bounded in the front by the transverse fissure, on
the right by that for the vena cava, and on the left by the
fissure of the ductus venosus.

Lobus caudatus™ is a small elevation running obliquely out-
ward from the base of the lobus Spigelii to the under surface
of the right lobe; it intervenes between the right end of the
transverse fissure and the commencement of that for the vena
cava.

Describe the vessels of the liver.

They number five, hepatic artery, portal vein, hepatic veins,
hepatic duct, and the lymphaties; the first three are enveloped
in loose areolar tissue called the capsule of Glisson, which ac:
companies the vessels through the portal canals in the interior
of the organ.

Portal vein™ (vein of the gate), about four inches long, col-
leets blood from the viseera of digestion; it is formed by the
junction of the superior mesenterie and splenic veins, the lat-
ter receiving the blood returned by the inferior mesenteric
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vein, while the cystic and two gastric veins empty into the
portal vein itself. KEntering the transverse fissure it divides
into branches for the right and the left lobes, which receive the
vaginal and capsular veins, and subdividing form the interlobu-
lar veins® (Fig. 118), which send branches to the interior of

Fi16. 118,—Cross-section of a lobule of the liver (Leidy).

each lobule, forming a plexus converging to empty into the
~central infralobular vein® running at right angles to other ves-
sels; the intralobular vein empties into a sublolular vein, a
radicle of the hepatic vein; the

Hepatic veins commence in sublobular veins as just described,

hil‘ﬁ
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which unite to form three laree and several smaller branches
terminating in the inferior vena cava in the fissure for that
vessel.

Hepatic artery'™ springs from the celiac axis, enters the
transverse fissure, and divides into branches which ramify in
the capsule of Glisson; vaginal, supplying nutriment to the
vessels, duets, ete. ; capsular to terminate in the external fibrous
coat ; interlobular pass to the interlobular plexus on the outer
surface of each lobule; doubtful if any branches enter the
capillary network between the cells.

Hepatic duet™ is formed by the union of two bile-ducts of
nearly equal size which emerge from the transverse fissure, one
from the right. the other from the left lobe; it passes down-
ward to the right for one to two inches, to be joined by the
eystic duct from the gall-bladder, forming the ductus communis
choledochus.

Lymphatics consist of a superficial or subperitoneal and a deep
or interlobular set accompanying the blood-vessels, emerging
with the hepatic veins and at the portal fissure.

Whence do the nerves of the liver come?

From the solar plexus of the sympathetic and from the left
pnenmogastric; the phrenics supply part of the external
surface,

Describe the liver structure.

It is composed of numerous lobules from one-twentieth to
one-tenth of an inch in diameter, of irregular form in the human
liver, polygonal in pigs, their bases clustered round the sub-
lobular vein, to which each is connected by its intralobular
vein ; the lobules are bound together by loose areolar tissue;
each lobule consists of nucleated hepatic cells, spheroidal or
many-sided, with nucleoli, measuring from one two-thousandth
to one one-thousandth of an inch, containing granular yellow
coloring-matter and globules, which cells lie in the meshes of
the dense capillary network occupying its interior; spaces be-
tween the cells form the intercellular biliary passages®, bile-
canaliculi, the radicles of the bile-duets.

What is the capsule of Glisson?
The areolar tissue which surrounds the three vessels in the
right free margin of the lesser omentum, entering the trans-
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verse fissure, forms portal canals for the same vessels to their
ultimate ramifications, and is continuous with the fibrous coat
of the organ. In a section of liver-tissne the portal may be
distinguished from the hepatic veins by the fact that the
former are collapsed, being surrounded by the eapsule of Glis-
son, while the hepatic are held open, being closely connected
with the liver-substance,

Describe the gall-bladder ™.

It is a pear-shaped, fibro-muscular receptacle for the hile ; its
fundus and under surface of the body and neck are covered by
peritonenm, while its interior is lined with a cylindrical-celled,

epithelial-coated mucous membrane, presenting a ]mm,_}mmhed
appearance from the confluence of numerous minute rugz; its
length is from three to four inches, its capacity from mg]]t to
twelve > fluidrachms, and it lies in a fossa on the under surface
of the liver, its fundus—most dilated portion—projecting
slightly beyond the anterior border, touching the abdominal
wall just below the ninth costal td]"tl]d“ﬁ the narrow neck
curves upon itself like an italic 7, to terminate in the cystie
duet, which is one to three inches long, and is lined by mueous
membrane so disposed in a series of ecrescentic folds as to
prtsent the appearance of a spiral valve, which is called the
valve of Heister ; the cystic duct joins the hepatie duct to
form the common bile-duet.

Describe the ductus communis choledochus ™ (Fig. 117).

It is about three inches long, three-sixteenths of an inch in
diameter, and is formed by the junction of the hepatic and
cystic ducts; 1t opens usnally by a common orifiee with the
pancreatic duect, from a small sae of mucous membrane and
papilla Vateri a little below the middle of the inner side of the
deseending portion of the duodenum; its walls are composed
of fibrous with a little muscular tissue, its mucous membrane
1s ecovered with columnar epithelium, and it runs between the
layers of the gastro-hepatic omentum.

What are the relations of the liver?

Antero-superiorly, diaphragm, right and left lungs, peri-
cardium and heart, anterior abdominal wall, six or seven right
lower ribs ; inferiorly, right kidney and capsule, hepatic flexure
of colon, duodenum, gall-bladder and cystic duct, vessels at the
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transverse fissure, stomach ; posteriorly, diaphragm and crura,
tenth and eleventh thoracic vertebrae, esophagus, aorta, inferior
vena cava, thoracic duet.

The Pancreas.

Describe the pancreas® (Iig. 119).
It is a compound racemose gland, of pyramidal shape, about
six inches long, one and a half inches wide, and one inch thick,

Fi6. 119.—View of duodenum and panereas. The part of stomach removed
is indicated by dotted lines (Testut): 4,¢ uadrate lobe : B, right kidney ; €,C7,
:night and left suprarenal capsules; D, left kidney ; £, pancreas; F,upper part
of stomach; G, spleen: H, duodenum, with a, b, ¢, d, #, its five parts; I, i'i:ju-
num: K, duodeno-jejunal angle. 1, lower end of esophagus; 2, py oric
orifice : 3, celiae axis; 4, coronary artery ; 5, hepatic artery ; 6, Spigelian lobe
of liver; 7,7, splenic vessels: 8, left gastro-cpiploie artery; 3, right gastro-
epiploie artery : 10, superior mesenterie vessels ; 11, portal vein : 12, hepatie
duet : 13, eystie duet; 14, gall-bladder: 15, left erus of diaphragm ; 16, aorta ;
17, vena cava inferior; 18, inferior mesenteric vessels: 19, spermatic vessels.

lying behind the stomach and in front of the second lumbar
vertebra. It is composed of lobules connected by areolar
tissue, each lobule consisting of an ultimate branch of the
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duet lined with columnar epithelium, terminating in cecal
pouches or acini, also lined with eylindrical {lnthvl]um outside
of which is a fine capillary nutmuk the

Panereatic duct (canal of Wirsung) extends the whole lg.n'rth
of the gland and opens into the descending part of the duode-
num, to the inner side, with the common bl!L-duLt the

Head, or right extremity, is embraced by the {Hl]f_dTIt} of the
duodenum, the common bile-duct lying behind, the superior
and inferior panecreatico-duodenal arteries in front. A part of
the head may curve behind the superior mesenteric vessels and
be partially detached, the lesser pancreas. The tail, or left -
extremity, reaches the spleen either across the upper end of
the left kidney and capsule or across the center of the kidney,
touching same part of the spleen in each case. The neek is one
inch ]nnt_v:. constricted between the first and last portions of the
duodenum. The body is triangular on section, with its apex
forward. placed at the point of separation of the two layers of
the transverse mesocolon ; it presents three surfaces, anterior,
posterior, and a narrow inferior, and three borders, superior,
anterior, and inferior. Relations: above, first part of the
duodenum, celiac axis, solar plexus, splenic and hepatie arte-
ries, left lobe of the liver; in front, lesser sae, stomach, pan-
ereatico-duodenal arteries, transverse colon, upper layer of the
transverse mesocolon ; below, duodenum,:jejunum, transverse
colon, lower layer of the transverse mesocolon, superior
mesenteric vessels, inferior mesenteric vein, mesentery ;
belind, second lumbar vertebra, pancreatic and common bile-
duets, aorta, vena cava. origin of the thoracic duct, vena
portze, crura of the diaphragm, solar plexus, superior mesen-
teric artery, right and left renal vessels, left kidney and eap-
sule; spleen at the left end, curve of the duodenum at the
right end.

The arteries are derived from the hepatie, splenie, and supe-
rior mesenteric ; veins are of the same names and empty into
the portal system; nerves come from the solar plexus. In
structure the pancreas resembles the parotid gland.

The Ductless (lands.

What are the ductless glands ?
The spleen, suprarenal eapsules, thyroid and thymus glands, ]
bodies whose functions are uncertain and which have no duets. >
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The spleen and suprarenal capsules lie in the abdominal
cavity, but the glands will be for convenience described after
the spleen.

The Spleen (Figs. 116 and 119).

Describe it.

It is a soft, brittle, very vascular, oblong, flattened organ
nmbmcmg the fundus of the stomach, to w hich it is attached
by the gastro-splenic omentum, which completely invests the
gpleen, except at the hilum and where the suspensory liga-
ment is attached ; the organ lies deeply in the left h”Jf;L]wl]-
drium, and has three blllidLLS,ijuuur basal, and internal, and
three borders.

Outer phrenic surfuce is convex, smooth, lying in contact
with the diaphragm, which separates it from the ninth, tenth,
and eleventh ribs; the

Tuner surfoce is concave, presents the hilwm and intermediate
border separating a posterior renal surfucesfrom an anterior
gastric surfuce.

Hilum is a vertical fissure pierced by blood-vessels, lym-
phaties, and nerves.

Basal surface bounds the lower end of the spleen, touches
the pancreas, rests on the splenic flexure of the colon and
on the phreno-colic ligament.

Anterior border is often notched ; the posterior border is
rounded and in relation with the left k1dne:; . the

Suspensory ligament, a peritoneal fold, conneets it with the
under surface of the diaphragm.

The sustentaculum lienrs (supporter of the spleen) is the
pfa?e;-w-mfw ligament, which passes from the diaphragm oppo-
site the anterior ends of the tenth and eleventh ribs to the
splenie flexure of the colon.

Relations : externally and above, peritonenm and diaphragm,
ninth, tenth, and eleventh ribs, costo-phrenie sinus, left lung
and pleura, left lobe of the liver (at birth), muscles of the
back ; internally, stomach, left kidney and capsule, tail of
the panecreas; inferiorly, tail of the pancreas sometimes, splenie
flexure of the colon, phreno-colic ligament.

Fibro-elastic coat, beneath the serous, which intimately ad-
heres to it, forms the framework of the spleen, passing inward
at the hilum with the vessels as sheaths, from which, and the
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inner surface of the capsule, numerous bands or trabeculie pass,
uniting to form numerous small spaces or areolewe filled with
the splenic pulp.

Describe the spleen-pulp and Malpighian bodies.

It is of a dark reddish-brown color, and under the microscope
18 seen to consist of a network of branched connective-tissue
cells, containing pigment-granules (broken-down blood-cor-
puscles), granular matter, nucleated cells, free nuclei, and red
blood-cells in all stages of disintegration ; the

Splenic artery ™ (Fig. 119) is large, tortuous, and divides at
the hilum into five or six branches which do not anastomose to
any extent, each branch breaking up again and again into
smaller ones, until they terminate in bundles of straight ves-
sels which open into the interstices of the reticulum formed
by the branched connective-tissue cells,

The Malpighian bodies are small, rounded. expanded masses
of the lymphoid tissue of the external coat of the small splenie
arteries, from one one-hundredth to one twenty-fifth of an inch
in diameter, usually surrounding the vessel, but sometimes
projecting from ome side; they are composed of a delicate
reticulum packed with lymph-corpuscles and pervaded by
capillaries ; the

Splenie vein arises from the lacunar spaces in the pulp, has
free anastomoses, and empties into the portal vein; the

Nerves are derived from the right pneumogastric nerve, the
right and left semilunar ganglia, the solar plexus, and attend
the arteries.

Lymphatics form two sets, trabecular and perivascular.

The Thyroid Gland.

Describe it.

It consists of two lateral lobes situated at the sides of the
upper portion of the trachea, connected at about their lower
thirds by a narrow transverse portion, the dsthmus, which is
occasionally absent. A third lobe, the pyramid, sometimes
springs from the left upper side of the isthmus, or the left
lobe, and extends to the hyoid bone; it is at times detached ;
occasionally a slender muscular band—the /levator glandulz
thyroidez—extends from the hyoid bone to the isthmus or the
pyramid. Structurally, the gland consists of a connective

S
L] r
o L2
. )




THE THYMUS GLAND. 287

tissue capsule, sending in septa subdividing the organ into
lobes, each of which is formed of numerous closed vesicles
filled with a viscid yellowish fluid embedded in connective
tissue containing a dense vascular plexus surrounding the
vesicles.

Two parathyroid glands are deseribed as constant in man and
other mammals, each lying near a lateral lobe of the thyroid.

What arteries supply this gland ?

The superior and the inferior thyroid branches respectively
of the external carotid and the thyroid axis, and at times the
thyroidea ima, springing either from the innominate artery or
the aortic arch itself, to pass up on the front of the trachea.
These vessels are remarkable for their size and frequent
anastomoses.

Describe the veins of the thyroid gland.

They form a plexus on the surface of the gland, whence
arise the
Superior thyroid vein,
Middle thyroid vein,
Inferior thyroid vein opening into the innominate vein.

Emptyinginto the internal jugular vein.

Name the nerves.
Branches of the middle and inferior cervical ganglia.

The Thymus Gland.
Describe it.

It is a temporary organ of unknown funection, reaching its
full development at the end of the second year, after which it
gradually atrophies, having nearly disappeared at puberty.
When fully developed it extends from the fourth costal carti-
lage to the lower border of the thyroid gland, consisting of two
lateral lobes in close contact along the middle line, while some-
times an intermediate lobe exists; the sternum and origins of
the sterno-hyoid and sterno- thj"l‘ﬂl{l muscles cover it, as it lies
in the neck behind these muscles upon the front and sides of
the trachea; it rests, in the mediastinum, upon the pericar-
dium, the thoracie faseia separating it from the aortiec arch and
great vesae!a Its dimensions are : length, two inches; breadth,
one and a half inches; thickness, one-quarter of an inch ; at
birth it weighs about half an ounce.
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Describe its structure.

It is formed of numerous lobules bound together by delicate
arcolar tissue, all being inclosed by a fibrous capsule; the
lobules are composed of a cortical lymphoid tissue, and
medullary portion containing a few lymphoid eells, but toward
the center granular cells and coneentric corpuscles exist. Kach
follicle is surronnded with a capillary plexus.

Describe the arterial and nerve-supply.

The arteries are derived from the internal mammary, supe-
rior and inferior thyroid, subelavian and earotid.

The weins empty into the thyroids and left innominate.

The fymphatics are large and arise from an interlobular

plexus in the substance of' the gland, and are said to empty

1111;0 the internal jugular veins.

The nerves are very minute, coming from the pneumogastrie
and sympathetic ; the descendens cervicalis and phrenic prob-
ably reach the capsule.

The Suprarenal Capsules.
What are they?

Two triangular or semilunar flattened bodies, situated behind
the peritoneum, immediately above and in front of the upper
part of each kidney ; the right one is triangular, the left, cres-
centic and larger. They consist of a 1;11inj closely adherent
Jibrous capsule, which sends numerous communieating partitions
inward, a cortical and a medullary portion ; the former contains
columns of finely granular polyhedral cells, with channels be-
tween them and the fibrous portions, believed to be lymph-
sinuses ; the medullary portion is formed of stout connective-
tissue bundles between which lie coarsely granular columnar
and branched ecells, which have been thought to communicate
with a very fine nerve-plexus found in the medulla.

With what parts do these organs lie in contact?

The anterior surface of the right capsule touches the under
and back surfaces of the right lobe of the liver, is partly
covered by the inferior vena cava, and at the internal inferior
angle is crossed by the hepatic curve of the duodenum ; poste-
riorly it lies on the diaphragm.

The left capsule has in front the peritoneum of the lesser
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sae, stomach, spleen, upper border of the pancreas, splenic
artery ; posteriorly is the left crus of the diaphragm. They are
related by their inner margins to the great splanchnic nerves
and semilunar ganglia, on the right side touching the inferior
vena cava, and on the left side the left crus of the diaphragm.

Name its vessels and nerves.

The arteries are from three sources: the suprarenal and
branches of the inferior phrenic and renal arteries forming a
dense capillary network in the interior; the

Venous capillaries return blood from the medullary venous
plexus by a single suprarenal vein which empties into the in-
ferior cava on the right side, and on the left into the renal vein.

Nerves are very numerous, chiefly distributed to the medulla,
and are derived from the solar and renal plexuses and the
phrenic and pneumogastric nerves, having developed upon
them numerous small ganglia, hence the opinion held by some
that these bodies belong to the sympathetic nervous system.

The Abdominal Cavity.

What is the abdomen ? .

An ovoidal eavity, limited above by the diaphragm, below by
the brim of the true pelvis; in front and at the sides by the
lower ribs, abdominal and iliac museles ; behind, by the verte-
bral column, psoas, and quadratus lumborum museles; it is
lined with peritoneum—a serous membrane—which is reflected
to form partial or complete investments for the contained
Organs or wiscerd. '

Name the abdominal viscera.

Stomach, Suprarenal capsules,
Intestines, Aorta,

Liver, Inferior vena cava,
GGall-bladder, Thoracic duct,
Spleen, Receptaculum chyli,
Pancreas, Bladder if distended,
Kidneys, Uterus if enlarged.

Describe the openings in its walls.

They are the umbilical for the fetal umbilical vessels, ob-
literated after birth, leaving a depression, the wumbilicus;
opening for the inferior vena cava in the diaphragm ; aortic

19
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opening, behind the diaphragm between the crura, for the
aorta, vena azygos major, thoracic duct, and sometimes the
left sympathetic nerve; esophageal opening in the diaphragm
for the esophagus and pneumogastric nerves; nternal abdomi-
nal ring, on each side, for the spermatic cord in the male,
round ligament in the female ; lacuna vascularis, on each side
below Poupart’s ligament for the transmission of the femoral
vessels and erural branch of the genito-crural nerve, showing
internally the femoral or erural ring, the site of the femoral
hernia.

Into what regions is the abdomen artificially divided?

Into nine, by two imaginary parallel lines encircling the
body on a level with the ninth costal eartilages and summits of
the iliac crests, and two other parallel lines drawn from the
cartilage of the eighth rib on each side to the center of Pou-
part’s ligament.

Quain takes as the upper horizontal line, infracostal, between
the lowest points of the thoracic border, usually the tenth
costal cartilages; the inferior horizontal line, bi-iline, unites
the most prominent (not highest) points of the iliac crests;
this line cuts the fifth lumbar vertebra and is one and one-
quarter inches below the summits of the crests ; vertical lines
are mid-Poupart. Morris advises the same line above and the
interspinous line below, connecting the anterior superior spinous
processes of the ilia, also the vertical mid-Poupart lines.
Joessel's horizontal lines arve dnfracostal and interspinous ;
vertical, ascend to the upper horizontal line from the ilio-
pectineal eminences (Fig. 120). This marks off three hori-
zontal zones, epigastric, mesogastrie, and hypogastric.

The right lateral regions are, from above downward (see
cut), the
~ Right hypochondriac, which contains the right lobe of the
liver, gall-bladder, hepatic flexure of the colon, and upper part
of the right kidney.

Right lumbar, contains the ascending colon, lower part of the
right kidney, and some coils of the small intestine (ileum).

Right inguinal (iliac), contains the cecum, often the appen-
dix vermiformis, and end of the ileum.

The median regions are:

Epigastric, contains part of the right lobe of the liver, greater
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part of the left lobe, part of the gall-bladder, stomach, middle
and pylorie portions, both orifices, first two parts of the duo-
denum, duodeno-jejunal junction, pancreas, except the tail,
upper part of the spleen, part of the kidneys, suprarenal cap-
sules.

Umbilical, contains the transverse colon, part of the great
omentum and mesentery, transverse portion of the duodenum,
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F1G. 120.—Regions of the abdominal cavity, anterior view (after Joessel).
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and some coils of the jejunum and ilenm, part of both kidneys
with ureters, and the receptaculum chyli.

Hypogastrie, contains coils of the small intestine, the bladder
in children, or when distended in adults, ureters, the uterus
during the latter months of pregnancy, often the cecum,
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appendix vermiformis, sigmoid flexure of the colon, and the
upper part of the rectum.

The left lateral regions from above downward are:

Left hypochondriac, contains the fundus of the stomach,
greater part of the spleen, tail of the pancreas, splenic flexure
of the colon, upper part of the left kidney, and part of the
left lobe of the liver.

Left lumbar, contains the deseending colon, part of the omen-
tum, sigmoid flexure, lower part of the left kidney, and some
coils of the jejunum.

Left inguinal (iliac), contains the sigmoid flexure of the
colon and convolutions of the jejunum and ileum.

The Peritoneum.,
Describe it (Fig. 121).

A serous membrane, forming a closed sac (in the male), the
layer covering the walls being called the parietal, and that
reflected over the viscera the
visceral layer ; it is coated with
a layer of flattened endothe-
lium, its attached surface being
connected with the subjacent
parts by the subperitoneal areo-
lar tissue or fascia.

Does the peritoneum always
form a closed sac?

No; in the female the Fal-

lopian tubes open intoits cavity.

How is the peritoneum divided
for convenience of de-
scription ?

Into the greater sac™, or that
covering the upper anterior por-
tion of the liver?, the stomach®
in front and above, descending

Fie. 121.—Diagram to illustrate OVer the ileum forming the an-
the reflections of the peritoneum in  tarjor ]a}rer Df' the great omen-
tum®, the under layer of the
mesocolon®, the mesentery?, and reflections® upon and be-

-

the female body (Leidy).
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(Gastro-splenic omentwm is a double fold connecting the spleen
with the stomach, contains the vasa brevia of' the splenic artery,
and is continuous below with the great omentum.

What are the mesenteries?

Double layers of peritoneum embracing various portions of
the intestinal tube connecting them to the vertebral column or
posterior abdominal walls; between the folds run the vessels
of the part attached. They are called the

Mesentery™, mesocecum, mesocolon™, mesorectum, mesogas-
trtun.

What are the ligaments?

Ligament is a term applied to the folds connecting the vis-
cera usually not belonging to the intestinal canal and abdom-
inal walls, such as

The gastro-phrenic to the cardia of the stomach from the
diaphragm.

The longitudinal, two lateral", and coronary ligaments of the
liver.

The vesical, five so-called false ligaments.

Two vesico-uterine™, two recto-uterine™, two broad ligaments
of the uterus.

Suspensory ligament of the gpleen connecting this organ with
the diaphragm ; also the supporting ligament or phreno-colie.

Mention the viscera wholly (') and partially (*) covered with
peritoneum, and those totally deficient (*) in such in-
vestment.

(1) The spleen, small intestine®, cecum, transverse colon’, sig-
moid flexure, ovaries, uterus, stomach® and liver® practically,
duodenum (first part), rectum™ (first part).

(2) Duodenum® (descending Rectum (second part™),
and transverse), Vagina™ (upper part),
Asecending colon, Bladder™ (posterior surface).
Descending colon,

(3) Rectum" (lower part),  Pancreas',
Bladder™ (base, ante- Kidneys,
rior surface), Suprarenal capsules,
Vagina (lower and anterior portion).
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ORGANS OF VOICE AND RESPIRATION.

The Larynx.

What is the larynx' (Fig. 122)?
The voice-organ, formed of cartilages united by ligaments,

the segments enjoying movement upon one another, whmh 18
effected by numerous muscles,

Mention the component cartilages.
There are nine, three being single and three in pairs:

wyrotd cartilage wa arytenotd cartilages
T hyroid carvtilage ', T yt [ cartilages?,
Cricoid eartilage®, Two cuneiform ecartilages,
LEpiglottis, Two cornicula laryngis.

Describe the thyroid (shield-like) cartilage.

It consists of two alx®, or lamellae, united at an acute angle
in front, forming a vertical ridge, whose more prominent upper
portion is called the pomuwm Adami®, or Adam’s apple; the

Tnner surfaces of the ale are btl]()t]t]l, giving attachment in
front, at the receding angle formed by their junction, to the
epiglottis, true and false vocal cords, thyro-arytenoid and thyro-
epiglottidean muscles.

The outer surface affords attachment along an oblique ridge
to the sterno-thyroid and thyro-hyoid muscles, below and behind
to the inferior constrictor muscle.

The upper border presents a deep, median nﬂteh‘, and is
slightly concave on either side.

The lower border is connected medianly with the ericoid car-
tilage by the crico-thyroid membrane, and on each side by the
crico-thyroid muscle.

The posterior borders are thick, rounded, and tcrunmte above
and below on each side in eornua, the two superior® having
attached to their apices the lateral thyro-hyoid hn'aments,
while the inferior* articulate internally by an oval facet with
the cricoid eartilage ; to this border are also attached the stylo-
pharyngeuns and palato-pharyngeus museles.

Describe the cricoid (ring-like) cartilage.
It is placed with its narrow portion®, annulus, in front and
the broad lamina® behind, has on each side two articular facets,
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one on the upper margin behind for the arytenoid cartilage, one
externally near the lower margin for the inferior cornu of the
thyroid cartilage.

The upper border gives attachment in front and at the sides
to the erico-thyroid mem-
brane ; at the sides to the
lateral ecrico-arytenoid
muscles and inferior con-
strictor of the pharynx.

The lower border is hori-
zontal and connected with
the first tracheal ring by a
fibrous membrane.

The posterior surface
presents a median vertical
ridge, the linea eminens,
for the attachment of the
longitudinal fibers of the
esophagus, and on each
side a fovea for the at-
tachment of the posterior
erico-arytenoid muscle.

Describe the two a.r:rte
noid (pitcher-like) car
tilages’.

They are pyramidal in
form, and are placed on
the upper border of the

y.r Mm.r#

Cricoid ericoid ; each has three
mﬁ" surfaces and three bor-
Aieat ders, a base, and an apex.
et Cort. Posterior surface of each

is triangular and concave,
: == and affords attachment to
ey lﬂ_Th;ogtiﬁﬂ?gﬁeﬁrf NS TAETIE S ki arytenoideus musele ;
Antero-external  surface
is convex, presents the fossa triangularis, and has attached the
thyro-arytenoid musele and false voeal eord ;
4 Internal surfaces face each other, covered by mucous mem-
rane .




THE LARYNX. 297

Base presents a concave, smooth articular facet for the
ericoid cartilage and two prominent angles;

External angle has attached to it the posterior and lateral
erico-arytenoid muscles; it is called the musenlar process;

Anterior angle, the vocal process, has attached to it the true
vocal cord;

Apex curves backward and inward and articulates with a cor-
niculum laryngis.

Describe the cornicula laryngis? (cartilages of Santorini).

They are two small conical cartilaginous nodules surmount-
ing the apices of the arytenoid cartilages, affording attachment
to the aryteno-epiglottic folds.

Describe the cuneiform cartilages® (cartilages of Wrisberg).
They are elongated cartilages contained in the free borders
of the aryteno-epiglottic folds just in front of the cornicula.

Describe the epiglottis™.

It is a thin, leaf-shaped lamella of fibro-cartilage, attached
by its apex to the reéntering angle of the thyroid cartilage
just below the median noteh ; it lies at the base of the tongue,
in front of the upper opening of the larynx, and during deglu-
tition shuts like a lid over the laryngeal orifice. Its

Base is free, rounded, curving forward toward the base of
the tongue.

Apex is attached to the receding angle of the thyroid by
the thyro-epiglottic ligament.

Anterior surface is covered with mucous membrane reflected
on to the sides and base of the tongue, forming three glosso-
epiglottic folds ; externally on each side may be a pharyngo-
epiglottic fold ; a median elastic structure connects this surface
with the posterior surface of the hyoid body, the hyo-epiglottic
ligament.

Posterior surface shuts down over the laryngeal opening
during deglutition ; it presents a prominence called the tuberele
or cushion.

Lateral margins give attachment to the aryteno-epiglottic
folds. '

How are the ligaments of the larynx divided ?
Into extrinsic, or those conneeting the thyroid cartilage and
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epiglottis with the hyoid bone, and ecricoid cartilage with the
trachea; and dntrinsie, those binding the various cartilages
together.

Name the extrinsic ligaments.

Thyro-hyoid membrane, middle and two lateral thyro-hyoid
ligaments, containing a small cartilaginous or bony nodule,
cartilago triticea ; thyro- and hyo-epiglottic ligaments, erico-
tracheal membrane.

Name the intrinsic ligaments.
The intrinsic articulations of the larynx are four: erico-thy-
roid below, erico-arytenoid above, each possessing a ]]ﬁ"’lmEﬂtmlE
capsule and synovial sac. The strengthening bands of the
erico-thyroid joint are the anterior, postero-superior, and postero-
inferior kerato-cricoid ligaments. The strengthening band of
the erico-arytenoid joint is the posterior crico- tHJI‘(‘HGHE passing
from below, upward and outward. Other ligaments are the
two superior and two inferior thyro-arytenoid and crico-thyroid
membrane.

What are the vocal cords?

The superior or false vocal ecords, on each side, are two folds
of mueous membrane enclosing the superior thyro-arytenoid
ligaments composed of elastic tl'i‘*lli}, stretching between the
angle of the thyroid eartilage below the epmlﬁtm and anterior
surfaces of the arytenoid cartilages; the lower margin forms
the upper free crescentic margin of the ventriele of the larynx.

The true or inferior voeal cords are two strong, yellow elas-
tie fibrous tissue bands, the inferior thyro-arytenoid ligaments,
covered by thin, tightly adherent mucous membrane, which
pass from the receding angle of the thyroid to the anterior
angles of the arytenoid cartilages, the upper border forming
the lower margin of the ventricle of the larynx, the lower con-
tinuous with the lateral portion of the erico-thyroid membrane ;
each has the thyro-arytenoid muscle lying parallel externally ;
these cords or membranes produee sound by their vibrations ;
the false cords do not, although they indirectly influence vocal-
1zation.

What are the glottis and the ﬂﬁa glottidis ?
The glottis is the narrow triangular interval between the true
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voeal cords in front, and between the arytenoids and the vocal
processes behind ; the rima is the boundary of the space.

Describe the ventricle of the larynx.

It consists of an oval depression or sinus on each side, be-
tween the true and the false vocal cords leading upward, ex-
ternal to the superior cord, into a cecal pouch, the sacculus
laryngis, or laryngeal pouch.

Describe the sacculus laryngis.

It is a slightly eurved conical membranous sac, situated be-
tween the inner surface of the thyroid cartilage and false voeal
cord on each side; internally lined with mucous membrane,
perforated by orifices of the ducts of sixty to seventy follicu-
lar glands lying in the submucous tissue; it is strengthened
externally by a fibrous capsule econtinuous below with the su-
perior thyro-arytenoid ligament, and has its inner (laryngeal)
surface covered by the inferior aryteno-epiglottideus, and its
external by the thyro-epiglottideus and thyro-arytenoid mus-
cles, which compress the sacculus; the pouch is probably a
remnant, and the function is resonance. ’

What kind of epithelium has the mucous membrane ?

Above the false vocal cords squamous epithelium is found,
except in front, where it is covered by ciliated columnar cells
as high as the middle of the epiglottis; below the false cords
only ciliated columnar epithelium is found.

Describe the muscles of the larynx and epiglottis.

Crico-thyroideus® (Fig. 123): origin, lower border of the
thyroid and anterior border of the lower cornu ; insertion, tri-
angular into the antero-lateral surface of the cricoid cartilage ;
action, increases tension of the voeal cords by lifting the ericoid
cartilage upward ; nerve, superior laryngeal.

Crico-arytenoideus posticus: origin, lateral half of the poste-
rior surface of the cricoid; insertion, outer angle of the base
of the arytenoid cartilage ; action, the two muscles by rotating
the arytenoid cartilages outward open the glottis and tighten
the cords ; nerve, reeurrent laryngeal.

Crico-arytenoideus lateralis: origin, upper horder of the side
of the cricoid ; insertion, outer angle of the base of the aryte-
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noid ; action, by rotating the arytenoid inward it closes the
“‘Il}ttl::; nerve, recurrent lary ngeal.

Thyro-arytenoideus: origin, lower half of the receding angle
of the thyroid and erico-thyroid membrane; #nsertion, by an
outer and an inner portion into the base, two mlgles, anterior sur-
face of the arytenoid, and into both vocal cords ; action, relaxes
the vocal cords and compresses the sacculus laryngis; nerve,
as above.

Arytenoideus has a fransverse and two obligue jmrfiﬂns; passes
from the back surface and outer border of one arytenoid to the
same part of the other cartilage ; action, approximates the ary-
tenoids closing the back of the g]ﬂttzs nerves, superior and
recurrent ]ar}'ngm]

Kerato-cricoideus, near the pﬂﬂteri{ll‘ ericﬂ-aryt-ennid: ﬂriyﬁn,
from the lower border of the ericoid cartilage ; insertion, inferior
cornu of the thyroid cartilage; action, possibly steadies one
cartilage upon the other; only oceasionally found, and usually
on one side.

Triticeo-glossus: origin, cartilage of the same name in the
lateral thyro-hyoid ligament; insertion, tongue with the hyo-
glossus muscle ; oceurs on one or both sides; action, unknown.

Describe the muscles of the epiglottis.

Thyro-epiglottideus: or/gin, inner surface of the thyroid carti-
lage ; insertion, aryteno-epiglottic fold, margin of the epiglottis,
outer surface of the sacculus laryngis; this may be deseribed
as a part of the thyro-arytenoid musecle ; action, depresses the
epiglottis ; merve, recurrent laryngeal.

Aryteno-epiglottideus superior: origin, apex of the arytenoid
cartilage ; imsertion, aryteno-epiglottic fold; action, narrows
the upper laryngeal orifice; nerve, recurrent laryngeal.

Aryteno-epiglottideus inferior: origin, arytenoid cartilage above
the superior vocal cord; insertion, part of the epiglottis and
inner surface of the laryngeal pouch ; action, compresses the
gacculus laryngis; nerve, recurrent laryngeal.

Mention the arteries and wveins of the larynx.
The arteries are laryngeal branches of the superior and infe-
rior thyroids, and dorsalis linguze for the epiglottis.
The veins empty into the superior, middle, and inferior thy-
roids, and the lingual. . :

F
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What nerves supply the larynx?

The superior, and inferior or recurrent laryngeal, branches of
the pnenmogastric, the former derived largely from the acces-
sory part of the spinal accessory and superior cardiac sympa-
thetic nerves.

Superior laryngeal is chiefly a nerve of sensation, supplying
the laryngeal mucous membrane and arytenoid museles by its
internal laryngeal branch, after piercing the thyro-hyoid mem-
brane; and the crico-thyroid muscle by its external laryngeal
branch ; the

Recurrent laryngeal is the motor nerve supplying all the lar-
yngeal muscles except the erico-thyroid ; the right nerve de-
seends in the neck to pass from before backward under the
subclavian artery ; the left winds in the same direction under
the aortic arch, and both nerves ascend in the groove between
the trachea and esophagus to their distribution, giving off in
their course cardiac, esophageal, tracheal, and pharyngeal
branches, and anastomosing with the superior laryngeal
nerves.

The Trachea and Bronchi.

What is the trachea® (Fig. 123)?

It is a membranous, eylindrical air-tube, flattened posteriorly,
of a transverse diameter of three- quarters to one inch (2 to 2%
em. ), length, four and one-half inches (10 to 11 em.), extend-
ing from the lower part of the larynx (corresponding to the
sixth cervical vertebra) to the disk between the fourth and
fifth thoracic vertebrae, where it bifurcates to form the right and
left bronchus; it is composed of sixteen to twenty imperfeet
cartilaginous rings surrounding two-thirds of the eylinder, en-
closed in a double elastic fibrous membrane connecting the
rings with one another, while the space behind has, within the
membrane, a layer of longitudinal and another of transverse
unstriped muscular fibers, the transverse being called the tra-
chealis muscle ; the last ring, by a triangular hooked process
curving backward between the bronchi, forms two imperfect
rings on either side for the right and left bronchus; the lining
mucous membrane contains much lymphoid tissue and elastic
fibers, and is covered by several layers of epithelium, the most
guperficial is columnar ciliated ; mucous glands lie in the poste-
rior part of the fibrous layer.
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Give the relations of the trachea in the neck.
It is covered in front from above downward by
Anastomoses between the an-  Posteriorly, it lies upon the

terior jugular veins, Esophagus,
Isthmus of the thyroid gland, ZLaterally, are
Inferior thyroid veins, The common carotid arteries',
Arteria thyroidea ima, Lobes of the thyroid gland,
Cervical fascia, Inferior thyroid arteries,
Sterno-hyoid musecle, Recurrent laryngeal nerves.

Sterno-thyroid muscle,

Describe its relations in the thorax.
It is covered from before backward by the

Manubrium of the sternum, Sterno-hyoid muscle,
Remains of the thymus gland, Sterno-thyroid muscle,

Left innominate vein, Posteriorly, lies the

Arch of the aorta, Esophagus,

Innominate artery, Laterally, on each side, the
Left carotid artery “, Pneumogastric nerve and
Deep cardiac plexus, pleura.

What are the bronchi?

Two tubes, structurally like the trachea, extending from its
bifurcation into the lungs, dividing and subdiving to form the
bronchial tubes, in whose walls only scattered cartilaginous
plates exist until the diameter .2 mm. (y1+ of an inch) is reached,
when they become wholly membranous, while the muscular coat
and the elastic fibrous coat then form a continuous circular layer
around the smallest tubes:; the mucous membrane is eovered
with ciliated columnar epithelium ; the right bronchus is wider,
shorter, and more horizontal than the left; it is one inch long
(2.4 em.), diameter, 2.2 em., has five or six rings; the left
bronehus is smaller, more oblique, and longer, two inches long
(9.1 em.), diameter, 2 em., and has nine or ten rings.

Describe the relations of each bronchus.

The right begins opposite the fourth thoracie disk, enters the
lung opposite the fifth thoracic vertebra, lying behind the supe-
rior vena cava and 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.
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Euxternal or costal surface is smooth, convex, marked by the
interlobular fissures, and conforms to the shape of the thorax.
Inner or mediastinal surface 1s concave, and the left lung
presents a depression in front for the heart ; above and behind
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Fi1c. 123.—Anterior view of the larynx, trachea, lungs, and heart (Leidy).

the center each presents the hilum pulmonts, for the attach-
ment of the root of the lung; the

Root™ consists of a bronchus, pulmonary and bronchial arte-
ries, pulmonary and bronchial veins and lymphaties, bronchial
elands, anterior and posterior pulmonary plexuses, all con-
nected by areolar tissue and enclosed by pleura; in front of
each lies the phrenic nerve and anterior pulmonary plexus;
behind, the pneumogastric nerve and posterior pulmonary

plexus. ? E
- ,i
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In what order are these various structures arranged?
From before backward ;
Both lungs :

Pulmonary veins )
P‘u]um,".‘]'l-j’r S D may be recalled by letters,
y artery, Vil B

Bronchus, ete.
From above downward ;
Right lung : B

ronchus - R i
Bronchus, };mtermr A posterior

Pulmonary artery,
Pulmonary veins.

Left lung : A
Pulmonary artery, TS| [
Bronchus,

Pulmonary veins. v

anterior

l
! B | posterior

e mm T

The posterior surface, often described as the border, is thick,
rounded, and fits into the sulcus pulmonalis on each side of the
vertebral column ; this surface on the left lung shows a groove
for the thoracic aorta, on the right lang a groove for the vena
azygos major. A low ridge lies parallel to and behind the

“hilum, and anterior to the groove; this may be called the
posterior border (Joessel). The anterior border is sharp and
thin, overlaps the pericardium, and the left one presents a noteh
or cardiae incisure.  The inferior border is the sharp margin sur-
rounding the base of the lung, the greater part of which dips into

- a pleural recess above the costal attachments of the diaphragm.

The left lung is divided by the left interlobular incisure or
fissure into two lobes ; this fissure passes from the upper and
back part of* the hilum, upward and backward through the
posterior surface, descends through the outer surface to the
inferior border, a thumb’s breadth from the anterior border,
then passes up through the inner surface to the lower part of
the hilum. The lingual lobule is included between this and the
cardiac incisure. The right lung has two fissures and three
lobes ; the #ight interlobular incisure starts like the left one, is
more vertical and reaches the inferior border a hand’s breadth
from the anterior border and passes up through the inner sur-

20
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face to the hilum ; this main fissure separates the lower lobe
from the upper and middle lobes. An additional fissure extends
from about the center of the above nearly horizontally forward

Upper lobe Upper lobe

Sinus wie-
d'{fw-l:ﬂ-ﬂ' Sinus Le-
cosbitfes riastino-
Imecisnra costalis
interlob. g
dextra I LR
inderloh,
sinislra
Tueis. car-
ilieea
Middle Sinus peri-
lobe eord fneo-
costinlis
Gl Lob. lin-
qualis
Sinus L awer lobe
phrenico-
coslfilis

Line v mammilioris
Linea parasternalis

Linea wmammidiaris
Linea parasfemalis

Linea sternalis
Place where pericardinum is in direct con-
tact with sternwm,

Fi16. 124.—Relations of the lungs to the anterior chest-wall (after Joessel).

to the anterior border and thence on the inner surface to the
hilum.

Describe the structure of the lungs.
They have externally a serous coat, a subserous areolar tissue
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Bronchial arteries, branches of the aorta. Pulmonary artery,
from the l'ight side of the heart. The bronchial vein ﬂll]ptii}ﬂ
on the right side into the vena azygos major, on the left into
the superior intercostal vein. The pulmonary veins, four in num-
ber, carry arterial blood to the left auricle.

Lymphatics, a superficial and a deep set, empty into the
bronchial glands;

Nerves are derived from the anterior and posterior pulmo-
nary plexuses, formed chiefly by branches from the sympa-
thetic and pneumogastric nerves.

The Pleurs.

Describe the pleurz.

They are two closed serous sacs, not communicating with
each other and wholly separated except anteriorly, leaving a
space called the mediastinum. The right sac is shorter and
wider than the left one.

The membrane reflected over the lungs to the roots is the
visceral layer, ov pleura pulmonalis ; the part continuous with
this and lining the inner surface of the thorax is the parietal
layer, named, according to location, pleura costalis, also phrenic,
mediastinal, cervical, and pericardial plenra ; between the pari-
etal and visceral layers is the plewral cavity, which does not
exist unless made artificially or by disease, as the two layers
lie in contact. Descending vertically along the inner surface
of the lung from its root to the diaphragm is a double fold of
pleura, the broad pulmonary ligament (ligamentum latum pul-
Monis).

In certain regions two parietal portions of the pleura may
form a sharp angle or recess, into which the margin of the lung
may or may not enter ; it is a region between the extreme lung-
limit and extreme pleural limit, called plewral sinus, or com-
plemental space; sinus phrenico-costalis, ox costo-phrenie, is the
angle where the costal and phrenic pleurze meet ; sinus medias-
tino-phrenicus is antero-posterior on the upper surface of the
diaphragm, near the middle line, and most marked where the
pericardial pleura meets the phrenic; sinus mediastino-costalis
is more or less vertical, is anterior and behind the sternum ;
sinus pericardiaco-costalis is between the pulmonary and pleural
limits on the left side between the fourth and sixth costal car
tilages, where the heart is not covered by the lung. |
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At the mammillary line it crosses the lower margin of the
seventh costal cartilage ;

At the midaxillary line it crosses the ninth rib ;

In the vertelwral region it reaches the twelfth rib or the trans-
verse process of the first lumbar vertebra. The limit on the left
side may be a little lower than on the right, but clinically there
1s no difference.

Surface form of the lungs : the anterior borders of the lungs
approach from the sterno-clavicular articulations, and almost
meet behind the sternum on a level with the second costal
cartilages ; thence they descend together to the level of the
fourth cml;llafrt:'s the right margin passes nearly straight
behind the sternum to the level of the sixth chondro-sternal
articulation. The lowest lung-limits on the right side are :

At the sternal line, upper margin of the sixth costal carti-
lage ;

At the parasternal line, lower margin of the sixth costal car-
tilage ;

At the mammillary line, upper margin of the seventh rib;

At the midaxillary line, lower margin of the seventh rib;

At the seapular line, the limit crosses the ninth rib;

In the vertebral region, it reaches the eleventh rib.

At the fourth costal cartilage the anterior margin of the lef?
fung slopes outward under its lower edge, erosses behind the
fifth cartilage, and reaches a spot in the Tifth space correspond-
ing to the apex of the heart; the margin then eurves inward,
but not to reach the sternal line again. This space uncovered
by the lung is the “ area of superficial cardiac dulness.”

The lower edge of the lingual lobule touches the sixth costal
cartilage in the parasternal line and then the lowest lung-
limit runs, as on the right side, to the eleventh rib. The
height of the costo-phrenic sinus in quiet respiration is 2 em.
(four-fifths of an inch) at the sternal, parasternal, and mam-
millary lines, 6 em. at the axillary, and 2.5 em. in the vertebral
region.

The line of projection of the left interlobular incisure on the
chest-wall begins opposite the inner end of the spine of the
seapula on the level of the spinous process of the third thoracie
vertebra, then passes obliquely downward and forward to the
outer end of the sixth costal cartilage. This marks the separa-
tion between the two lobes of the left lung.

480 A
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The »ight interlobular incisure starts on the same level as
that which marked the left one, descends obliquely over the
posterior axillary line, crosses the inferior angle of the seapula,
and reaches the inferior border of the lung at the mammillary
line on the seventh rib.

The middle ineisure starts at the point of intersection of the
posterior axillary line with the “ projection-line ” of the main
incisure just mentioned ; it passes forward horizontally to the
sternum, ending at the upper part of the sternal end of the
fourth intercostal space. Above this line is the upper lobe
of the right lung, between the fourth and sixth ribs is the
middle lobe, and below the sixth rib iz the lower lobe.

THE URINARY ORGANS.

Where are the kidneys situated ?

Deeply in the loins, one on each side of the vertebral col-
umn, each kidney reaching from the upper border of the twelfth
thoracic to the third lumbar vertebra, the right a little lower than
the left ; they lie embedded in a mass of fat behind the perito-
neum, and enter four regions—the hypochondriac and epigastrie
above, the lumbar and umbilical below.

What are their size and weight ?

Each measures about four inches in length, two and one-
half in breadth, and one and one-guarter or one and one-half
in thickness ; they weigh, in the male, from four and one-half
to six ounces; in the female, four to five and one-half ounces.

Describe their relations.

The anterior surface of the vight kidney is in relation with
the right lobe of the liver, descending duodenum, ascending
colon, and the hepatic flexure.

The anterior surface of the left kidney, with the great end of the
stomach, lesser sae, tail of the panereas, and descending colon.

The posterior surface of each rests upon the crus of the dia-
phragm and the anterior layer of the lumbar fascia separating
it from the quadratus lumborum and psoas magnus.

The superior extremity is embraced by the suprarenal eapsule
and the liver on the right side; by the capsule and the spleen
on the left side.

The inferior extremities are two inches above the iliac erests.
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The right external border is covered by the liver, the left by
the spleen.

A fissure, or Ailum, one inch long at the central portion of
the énternal border, opens into a cavity, the sinus; through it
pass the lymphatics, also the renal vein in front, the renal
artery next, and the wreter, or excretory duct, behind and
below.

Describe the naked-eye appearances of a longitudinal sec-
tion of a kidney (Fig. 126).

The kidney proper consists of a

Cortical substance®, composed of convoluted and straight
uriniferous tubules, blood-vessels, nerves, lymphatics, con-
nective tissue, and Malpighian bodies, and is prolonged down
between the pyramids, forming the eolumns of Bertin ; a fibrous
capsule envelops the organ, passes into the sinus which it lines,
blending with the sheaths of vessels, nerves, and the calices;
the

Medullary  substance® consists chiefly of straight tubuli
uriniferi, “ Henle’s loops,” and blood-vessels, arranged in eight
to eichteen pyramids of Malpighi”, whose apices are embraced
by the calices of the pelvis of the ureter; the

Pelvis consists of eight ecalices, cup-like tubes, embracing
the apices of eight to eighteen Malpighian pyramids, con-
-verging to form two infundibula, these again joining to form
the pelvis, which gradually contracts into the wreter or ex-
eretory duct.

Describe the tubuli uriniferi®™ (Fig. 127).

They commence in a dilatation called the capsule of Bow-
man', which encloses a vaseular Malpighian tuft, and terminate
by opening on the free surfaces of the papille . Next follows
the neck, and the

Proximal convoluted tubule®, the much convoluted portion
after leaving the capsule of Bowman and situated in the corti-
cal portion,

The spiral tubule of Schachowa ', next succeeding, where the
tubule approaches the medullary portion in a spiral manner ;
now entering the medullary portion, the tubule suddenly be-
comes smaller, quite straight, dipping down into the pyramids,
as the descending limb of Henle's loop ; forming a loop?, it
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enlarges, ascends spirally, diminishes its caliber, and reénters

the cortical substance, ascending limb of Henle's loop™ | ; next

ﬂfl‘

ol .:. j £

Fi16. 126.—A longitudinal section of the kidney (Leidy).

it becomes ancular, the irreqular tubule, then convoluted, called
h o] ? y ) b
the
Distal convoluted tubule ™, V', which terminates in a narrow
Curved or junctional tubule ", and finally joins the
Straight collecting tubule™, ™, terminating on the summit
of one of the papillee.

Describe these straight tubules™, ',
Traced into the pyramids from the papille, they run from

i
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the apex to the base, dividing dichotomously, receiving the
curved tubules, to enter the cortex much increased in number,
where they form conical masses, called the pyramids of Fer-
rein, with their bases toward the medullary portion.

Describe the epithelium of the uriniferous tubules.
It varies in different portions, being flattened, polyhedral,
angular, striated, and columnar.

Describe the Malpighian tufts, or vascular glomeruli.

Each is formed by a renal afferent® (Fig. 128) arteriole,
which, after piercing the capsule—a pouch-like commencement
of a tubulus uriniferus lined with flattened epithelium *—
breaks up into a tuft of vessels forming a plexus, from which
arises the efferent © vessel or vein. These vessels are opposite
the neck of the tubule, emerging from the capsule near the
point of entrance of the afferent arteriole. The Malpighian
tuft or glomerulus, surrounded by the capsule of Bowman,
forms the two parts of the Malpighian body or corpuscle.

Describe the renal circulation.

Renal artery, from the aorta, gives small branches to the supra-
renal capsule, ureter, and surronnding tissue ; two renal arteries
on one side are Fmr] uent ; it divides just external to the hilum
into four or five e primary i-mm*.fw-: which subdivide to form the

Arteriee proprize renales, ]yln;_} in the columns of Bertin;
two of these run along the sides of each Malpighian py ramld
giving off afferent branches to the Malpighian tufts, and,
bending between the bases of the pyramids and cortex, send
oft the (1) dnterlobular branches and (2) arteriole rects :

(1) Interlobular arteries, passing outward between the pyra-
mids of Ferrein to the capsule, terminating in stellate plexuses
beneath it (stars of Verheyen), and also supplying afferent
arterioles to the Malpighian tufts of the cortex, whence issue
efferent vessels, forming a dense venous ;m!r*.-m around the
adjacent uriniferous tubules

(2) Arteriolae vectz, or rfr_:xmﬂuh'ﬂ_g branches, passing from the
bases to the apices of the pyramids, there to terminate in the
venous plexnses.

The blood is colleeted by the stellate venouns plecuses beneath
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wall beneath the peritoneum, over the iliac arteries, behind the
ileum on the right side, and sigmoid flexure on the left, enters
the posterior false ligament of the bladder in the male, with
the vas deferens between it and the bladder, and enters the
bladder obliquely about one and one-half inches behind the
prostate, and two inches from its fellow ; the internal openings
are 20 mm. apart ; in the female 1t passes along the upper part
of the vagina and the side of the cervix uteri, being about
three-fifths of an inch distant from the latter; the right ureter
lies close to the outer side of the inferior vena cava.

The Bladder.
What is the bladder?

The musculo-membranous reservoir for the urine, situated
between the os pubis and reetum in the male, or between the
os pubis, cervix uteri, and part of the vagina in the female;
moderately distended its dimensions are from above downward
and backward 14 em.; breadth, 12 em.; antero-posterior diam-
eter, 10 em.; capacity, about one pint; in the child it is an
abdominal organ and conical ; in the adult, when empty, it may
be Y-shaped, when distended, ovoid. The bladder has a summit
and five surfuces, superior, postero-inferior or base, antero-infe-
rior or pubie, and two lateral surfaces or sides.

Summit ' (Fig. 131) is connected with the umbilicus by a
fibro-muscular cord, the wrachus, and by two fibrous cords, one
placed on each side, the obliterated fetal hypogastric arteries;
the antero-inferior surfoce lies against the posterior surface of the
pubes, triangular ligament, internal obturator muscles, and—
when distended—abdominal walls; the superior surface, being
covered by peritoneum, has some coils of small intestine inter-
posed between it and the rectum and uterus in the female ; the
obliterated hypogastric arteries cross its sides obliquely from
below, upward and forward, all below them being uncovered
with peritoneum ; the vas deferens curves from before back-
ward along each side to reach the base of the bladder passing
across the obliterated hypogastric vessels and along the inner
side of the ureter; the

Fundus or base (Figs. 129 and 131") is directed downward
and backward, resting in the male upon the second portion of the
rectum, in the female upon the lower part of the cervix uteri,
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being adherent to the upper part of the vagina, but separated
from the eervix by a fold of peri-
toneum which is reflected so as to
cover a small portion of its base;
in the male the peritoneum passes
from the rectum to the same portion
of the base.

The bladder has no proper wneck

OT Cervic.

How is the bladder held in place ?

By five true and five Salse liga-
ments ; the true, being made of
fascia, are

Anterior,  or  pubo-prostatie,
furmed ]Z}F two fl'll{l.‘i Uf thﬂ recto- Flﬂ.]'l'f!',—}’nﬁh’;!riﬁrsurﬂmci;f
vesical fascia extending from .2 ,,]f;,'m'{ibLE‘;&ﬂ;ﬁfﬁ;ﬁ‘f‘
either side of the pubic symphysis ‘
to the pubic surface of the bladder over the upper surface of
the prostate gland ;

Lateral, of the same tissue, passing between the lateral sur-
faces of the prostate gland and sides of the base of the bladder
to the pelvie wall;

Urachus® (Fig. 131), a fibro-muscular cord covered with
peritoneum, stretching from a point 4 to 20 mm. anterior to
the apex of the bladder to the umbilicus.

The false licaments are :

Two posterior, folds of peritoneum passing, in the male from
the sides of the rectum, in the female from the sides of the
uterus, to the postero-lateral aspeet of the bladder, and con-
tain the obliterated hypogastric arteries, the ureters, vessels,
and nerves.

Two lateral, peritoneal folds passing from the iliac fossm to
the sides of the bladder.

Superior ® (Fig. 131), a peritoneal fold passing over the
urachus, plica wrachi, from near the apex of the bladder to
the umbilicus.

What is the urachus** (Fig. 131)?

The remains of a tubular canal conneeting the bladder with
the allantois; it has a stalk and may enclose a hollow space.
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Describe the structure of the bladder.

[t has four coats, viz. a

Peritoneal®, ** (Fig. 131), covering the superior surface
from the entrance of the ureters at the base to its summit,
passing on to the sides, whence it is reflected to the ahdmuum]
and pelvie walls: a

Museular, consisting of fibers spirally arranged, forming
ficure-of-eight loops, the more superficial being nearly longi-
tudinal, the deeper nearly circular, and finally a thin dnternal
longitudinal layer ; these form several more or less distinctly
marked layers, the loops directed toward, and embracing the
urachus and urethra respectively, the aggregation of ‘these
loops around the beginning of the urethra forming the
sphincter vesice ; the fibers passing in all directions are con-
tinued into the prostatic urethra (Pettigrew): the

SNubmucous coat is a layer of areolar tissue intimately blended
with mucous membranes binding it to the muscular coat; a

Mucous coat, covered by transi-
tional epithelium, the superficial
layer of polyhedral cells, below club-
shaped and smaller spindle-celled ; it
contains a few mucous follicles and
numerous racemose glands lined with
columnar epithelium near the neck ;
it is thrown into folds or rugz when
the bladder is empty.

What are the muscles of the ure-
ters?

Two oblique bands rising hehind
the orifices of the ureters which con-
verge, to be inserted by a fibrous
process into the middle lobe of the
prostate gland.

What is the trigonum wvesice or
trigone vesical? (Fig. 130)?
A triangular smooth surface at
the base of the bladder, with apex
F,‘,'i*etﬁ“ﬁ;ﬂ‘.}ﬁnpﬂﬁf}ﬁ'm;;}d forward, of a paler color than the re-
mainder of the mucons membrane,

which is intimately adherent to the subjacent tissue: the
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Lateral boundaries are two slightly marked ridges on each
side passing backward and outward from the apex, formed by
the urethral opening, to the orifices of the ureters”, correspond-
ing to the muscles of these duets, the openings being placed
one and one-half inches apart (some say 20 mm.) and one and
one-half inches behind the urethral opening; a line of mucous
membrane connecting the two forms the base of the trigone,
called the plica ureterica.

What is the uvula vesica * (Fig. 130)?

A slight elevation of the mucous membrane projecting from
the lower anterior portion of the floor of the bladder into the
orifice of the urethra.

Mention the vessels connected with the bladder.

Superior, middle, and inferior vesical, and small twigs from
the obturator and sciatic arteries in the male, with additional
branches from the wterine and vaginal in the female ; the veins
form intricate plexuses around the neck, sides, and base, empty-
ing into the internal iliac vein ; the lymphatics accompany the
vessels.

Give the nerve-supply of the bladder.

It is bilateral, coming from the hypogastric plexus of the
sympathetic and third and fourth sacral nerves, sometimes the
second sacral nerve.

The Male Urethra.

Describe this canal.

It extends from the neck of the bladder* to the meatus
urinarius, measuring eight to nine inches (20.4 em.), present-
ing a double curve if the penis is flaceid, but a single one with
the convexity downward during erection.

Name and describe each of its divisions.
They are the prostatic’, ®, membranous, and spongy. :
The prostatic portion’,* (Fig. 130), that portion passing
from the base to the apex of the prostate gland, running nearer
the upper surface, measuring one and a quarter inches long, is
the widest and most dilatable section of the urethra and 1s
spindle-shaped ; upon the median aspect of the floor is a nar-

21
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row longitudinal ridge eight or nine lines long, three-quarterﬁ
of an ll]{‘h the verumontanum or capit J:H"fmrumn containing
muscular and erectile tissue; on either side is a allr-‘ht fossa,
called the prostatic sinus, its floor presenting the openings of
the lateral prostatic ducts; the ducts of the middle lobe open
above the verumontanum,

The sinus pocularis, or uterus masculinus®, 1s a depression
extending about a quarter of an inch upward and backward
beneath the middle lobe of the prostate in the median line at
the forepart of the verumontanum, upon or within whose mar-
gins are the slit-like orifices of the seminal or ejaculatory ducts®.

The membranous portion® is that portion, three-quarters of
an inch long, extending between the apex of the prostate and
bulb of the corpus spongiosum, which is included between the
layers of the triangular ligament about one inch beneath the
pubic arch ; it is surrounded by the compressor urethrae mus-
cle, and is the narrowest portion of the urethra, except the
meatus.

The spongy portion®, ", the longest, mﬁa%urmg about six
inches, is so called from being contained in the corpus spongio-
sum ; it extends from the membranous portion to the meatus
urinarlus, and presents a posterior dilatation, that of the bulb®
(Fig. 131), and one anterior, the fossa navicularis'® (Fig. 131),

F16. 131.—A vertical section of the bladder, penis, and urethra (Leidy).

the former having opening into it the ducts of Cowper’s glands,
the latter fossa being situated within the glans penis, having an
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opening directed forward in its roof, lacuna magna, the orifice
of a large mucous erypt; there are also here numerous other
scattered openings of glands and follicles similarly directed,
glands of Littré.

What is the meatus urinarius ?

The anterior orifice of the urethra, a vertieal slit about three
lines long, bounded on each side by a small labium ; it is the
narrowest portion of the canal.

Describe the structure of the urethra.

[t possesses four coats, viz. a mucous, forming a part of the
genito-urinary membrane internally and continuous with the
skin externally, having numerous mucous glands imbedded in
its submucous tissue, which open on its free surface; it is
covered with columnar epithelinm except near the meatus,
where it is squamous.

The submucous coat is a thin layer of vascular erectile tissue,
surrounding especially the prostatic and membranous portions.

External to this is the muscular coat (muscularis mucos) ;
in the prostatic portion it consists of' an inner longitudinal and
an outer circular layer of unstriated musecle-fibers; they are
directly continuous with the muscle-layers of the bladder.
Both layers are present in the membranous portion and aid
the sphincteric action of the striated urethral museles. Both
layers gradually cease in the spongy portion, the circular layer
disappearing first ; a few oblique and longitudinal fibers remain
in the anterior part of this portion.

A variable fibrous tunic surrounds the muscular layer, giving
support and strength to the canal.

The Female Urethra.

Describe this canal.

It is about one and one-half inches long, extends from the
bladder to the meatus urinarius above the anterior vaginal wall,
pierces the triangular ligament, and is embraced by the com-
pressor urethrae muscle as in the male ; its structure is similar to
that of the male urethra; it is lined with laminated squamous
epithelium merging into spheroidal near the bladder; it is a
quarter of an inch in diameter, but is capable of much greater
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dllututmn_; the anterior opening (meatus) is situated near
the anterior margin of the vagina, about one inch behind the
clitoris, surrounded by a prominence of mucons membrane.

THE MALE GENERATIVE ORGANS.

Where is the prostate gland situated (I7ig. 130)?

It surrounds the neck of the bladder and commencement of
the urethra, lying in the pelvic cavity posterior to the deep
perineal fascia, behind and below the symphysis pubis upon the
rectum ; through it pass the urethra and ejaculatory duects.

Describe its form and size.

It resembles a horse-chestnut in form, measures one and a
half inches transversely, one inch antero-posteriorly, three-
quarters of an inch in depth, and weighs four and a half to
four and three-quarters drachms ; the base is directed backward
toward the bladder ; it consists of two equal-sized lateral lobes
and a middle lobe, which is a small band or rounded triangular
eminence placed between the lateral lobes immediately in front
of the base of the bladder and below the commencement of the
urethra.

Describe its structure.

It is composed of numerous follicular pouched glands open-
ing into elongated canals which join to form twelve to twenty
excretory ducts imbedded in the interstices of a stroma formed
of interlacing bundles of unstriped muscle, the whole being
inclosed in a fibrous capsule. Muscular tissue predominates
over the glandular.

What retains the gland in place ?
The pubo-prostatic ligaments, posterior layer of the deep peri-
neal fascia, and anterior portions of the levator ani musecles.

Describe the situation and structure of Cowper’s glands.
They are two small lobulated glands of the size of peas,
lying between the two layers of the deep perineal fascia in
front, close behind the bulb of the urethra, surrounded by the
compressor urethrae muscle, and opening by ducts one inch
long which pass obliguely forward beneath the mucous mem-
brane, on the floor of the bulbous portion of the urethra.
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The Penis.
Describe the penis.

It has a root, body® (Fig. 131), and extremity or glans
penis®, and consists of three elongated eylindrical masses of
erectile tissue, composed of a fibrous sheath which sends
inward numerous interlacing bands (trabeculae), forming nu-
merous meshes in which lie the blood-vessels. The upper two
cylindrical bodies lying side by side, like a double-barrelled
gun, are called the corpora cavernosa ®; the third, much smaller,
lying in the median line beneath, like the ramrod of a gun, is
the corpus spongiosum.’

Describe the corpora cavernosa.

Situated as just described, they are intimately connected in
their anterior three-fourths, where they are in contact, present-
ing a median dorsal groove for vessels and nerves, and an inferior
median groove for the corpus spongiosum, while their posterior
fourths diverge, forming the crura*, which are attached to the
rami of the pubes and to the ischia anterior to the tuber-
osities; near their point of junction with one another they
become slightly enlarged, forming on either side the bulb of
the corpus cavernosum.

What other structure secures the root of the penis?

The suspensory ligament, a band of fibro-elastic tissue, con-
nected with the symphysis pubis and superficial fascia, which
runs to the dorsum of the penis.

What is the septum pectiniforme?®?

It is the anterior portion of the vertical septum between the
eorpora cavernosa which is incomplete, the fibrous bands re-
sembling the teeth of a comb ; the septum and fibrous sheath
contain numerous elastic and muscular fibers in addition to the
white fibrous tissue.

Describe the corpus spongiosum.

It incloses the urethra', lying medianly below at the june-
tion of the corpora cavernosa, commencing behind in front of
the deep perineal fascia between the erura of the corpora caver-
nosa as a rounded enlargement, the bulb ®, which is surrounded
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by the accelerator urinze muscle. Anteriorly it forms a coni-
cal enlargement, flattening from above downward, which caps
the blunted end formed by the corpora cavernosa, the glans
penis® the margin of whose base is called the corona glandis,
and the constriction behind, the cervie.

What other parts of importance does the penis present ?

The meatus wrinarius, the external orifice of the urethra, is a
vertical opening at the summit of the glans penis.

The prepuce, a portion of the skin of the penis prolonged
forward so as either completely or partially to cover the glans
penis, lined with modified skin which covers the glans and
joins the muecous membrane at the meatus.

Frenum preputii, a median fold of integument passing from
behind the meatus at the bottom of a depressed raphé to
become continuous with the under margin of the penis.

Glandulze Tysonii odoriferse, numerous small lenticular se-
baceous glands upon the corona and cervix of the glans,
secreting sebaceous matter with a peculiar odor.

What is meant by erectile tissue?

An intricate venous plexus formed by the interspace between
the fibrous trabeculae, the blood being delivered in the follow-
ing ways: (1) by arteries terminating in ordinary capillaries—
this is the arrangement in the corpus spongiosum and glans;
(2) by fine convoluted arterial twigs opening directly into the
venous network by funnel-shaped extremities.

What are the helicine arteries?

Convoluted, tendril-like arterial branches opening directly
into the intertrabecular spaces, as just explained, most
abundant in the back parts of the spongy and cavernous
bodies.

Name the vessels, lymphatics, and nerves of the penis.

The arteries are all branches of the internal pudie, viz.

Avrtery of the bulb, on each side, to the corpus spongiosum.

Avrteries of the corpora eavernosa, to these bodies.

Dorsal arteries of the penis, to the corpora eavernosa, glans,
prepuce, and skin. The weins return the blood by the dorsal
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vein, prostatic and pudic venous plexuses; also by the pudie
and obturator veins,

The superficial lymphatics end in the inguinal glands, the
deep join the deep pelvie lymphaties.

The nerves are branches of the internal pudic and hypo-
gastric plexus of the sympathetie.

The Testes and their Coverings.
What are the testes or testicles (Fig. 132)?

They are the procreating glands, those which secrete the
spermatozoa, are of ovoid form compressed laterally, and are
each obliquely suspended in the serotum by the spermatic cord.
They measure in length one and a half inches (37 mm.), one
inch in breadth (24 mm.), and one and a quarter inches antero-
posteriorly (28 mm.), weighing from six to eight drachms, the
left being slightly the larger.

What is the scrotum ?

A cutaneous pouch containing the testicles and part of the
spermatic cords, formed of integument externally and beneath
this of a reddish contractile layer, the dartos, eontinuous with
the contiguous superficial fascia and sending inward a parti-
tion, the septun seroti, dividing the serotum into two compart-
ments.

Describe the coats of the testis.

They are, the tunica vaginalis, a serous eoat originally derived
from the peritonenm, consisting of a portion investing the testis
and epididymis, the visceral layer, or tunica vaginalis propria,
and a parietal layer, or tunica vaginalis reflexa ; the

Tunica albuginea is formed of white fibrous tissue surround-
ing the gland and reflected into its interior at its postero-supe-
rior border to form an incomplete vertical partition, the medi-
astinum testis, or corpus Highmori, from which fibrous septa
pass, trabecul, separating the glandular lobules; the

Tunica vasenlosa, or pic mater testis, consists of a plexus of
blood-vessels bound together by areolar tissue, which invests
the fnner surfuce of the tunica albuginea and sends off proe-
esses between the lobules.
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What is meant by the coverings of the testis? .

The structures with which the testes become invested in
their passage, previous to birth, from the abdomen along the
inguinal canals into the serotum.

Name these coverings.
Shin,

- scrotum, ¢ g ing to eac
Dartos, } , closely adhering to each other.

Intercolumnar, or external spermatic faseia, derived from the
margins of the external abdominal ring.

Cremaster muscle and faseia, derived from the lower border
of the internal oblique muscle (some authors deny this).

Infundibuliform, or fascia propria, a downward continuation
of the infundibuliform process of the transversalis fascia.

Subperitoneal areolar tissue comes next, then the tunica vag-
inalis, derived from the peritoneum.

Describe the structure of the testis.

It consists of some eight hundred to nirie hundred seminif-
erous tubules, one-two-hundredths to one-one-hundred and fifti-
eth of an inch in diameter, convoluted so as to form three hun-
dred conical lobules, with apices toward the mediastinum ; the
tubes then unite to form twenty or thirty larger ducts, one-
one-fiftieth of an inch in diameter, called the vasa recta®, which,
passing upward and into the mediastinum, form a close network
of anastomosing tubules, the refe festis ; these at the upper end
of the mediastinum terminate in twelve to twenty vasa effer-
entia®, perforate the tunica albuginea, and become enlarged and
convoluted, forming eoni vaseulosi’, which aggregated compose
the globus major of the epididymis; the tubules consist of a
membrana propria lined with a layer of polyhedral cells, with
two or more inner layers of spheroidal cells, which divide into
epithelial cells ultimately to become converted into spermatozoa;
the vasa recta and tubes of the rete testis have thin walls lined
with one layer of squamous cells; the vasa efferentia and epi-
didymis have thicker walls, containing muscular tissue, and are
lined with eolumnar epithelium.

What is the epididymis ?
A convoluted tube, some twenty feet long, lying along the
posterior border of the testis, commencing on the testicle side
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by a convergence of the tubes of the coni vasculosi, and ending
in the single vas deferens beyond.

‘Describe its various parts.

The globus major© is formed by the coni vasculosi, or efferent
duets, which open at intervals into the single duct forming the
epididymis ; the

Body? is the eentral portion, formed by the convolutions of
the tube bound together by delicate areolar tissue ; the

G'lobus minor? is the lower enlarged portion, composed as the
body is, and connected to the testis by fibrous bands and areo-
lar tissue ; the

Vas aberrans is a narrow tube, occasionally extending up into
the cord for two or three inches, and ending in a blind ex-
tremity, connected with the lower part of the tube of the epi-
didymis, or commencement of the vas deferens; the

Hydatids of Morgagni are small bodies attached to the globus
major or upper portion of the testicle by pedicles; they are
probably the remains of the duct of Miiller ; one is very con-
stant.

Describe the vas deferens®,

It is the excretory duct of the testis, and is a continuation
of the epididymis, commencing at the globus minor? to ascend
along the posterior side of the testis and epididymis, back of
the spermatic cord, through the inguinal canal to the internal
abdominal ring, whenece, passing into the pelvis, it crosses the
external iliac, curves around the epigastric artery to reach the
side, then by a curve downward and backward, the base of the
bladder internal to the ureter® (Fig. 129) ; here it lies between
the bladder and the rectum, coursing alﬂng the inner border of
the seminal vesicle® becummg enlarged and sacculated, the am-
pulla, but narrowing at the base of the prostate, Wherc joined
by the duet of the vesicula seminalis® , 1t forms the e;aculatﬂry
duct™. It is one foot long, or two if unravelled, is about one
and a quarter lines in diameter, its lumen but one-third line
(0.7 mm.); it has thick, rigid Walls, presenting a hard, cord-
like sensation when rubbed between the fingers.

What are the vessels of the testis and its coverings?
The gland itself is supplied by the spermatic artery™ (Fig.
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132), the coverings receive blood from the superficial external
pudic and the deep external
pudie from the femoral, super-
ficial perineal from the inter-
nal 1‘:11{]i{:, cremasteric from the
epigastric, and artery of the vas
deferens from the superior
vesical.

The veins leave the back of
the testicle, forming the pamni-
.p.*.'n.:'ﬁu'.iu- pfr:.m:.w, which ends
in a single trunk emptying on
the right side into the inferior
vena cava, on the left into the
left renal vein.

Veins of the same name as
the arteries supplying the cov-
erings, return blood to the fem-
oral, external, and internal
iliae veins.

What nerves go to each testi-
cle and its coverings?
Branches from the spermatic plexus of the sympathetic to
the testicle itself, to the coverings and cord the /io-inguinal,
tlio-hypogastrie, two superficial perineal, inferior pudendal, and
genital branch of the genito-crural nerve,

What are the component parts of the spermatic cord?

testicle (Leidy).

“as deferens, Spermatic nerve-plexus,
Spermatic artery, Branch of the ilio-inguinal nerve,
Cremasterie artery, Branch of the genito-crural nerve,
Avrtery of the vas deferens, Vas aberrans (inconstant),
Spermatic veins, Lymphaties,

Avreolar tissue, Remains of the peritoneal pouch.

These form a cord bound together by connective tissue, in-
vested by fasciee brought down by the testicle, about four
inches long, extending from the globus minor to the internal
abdominal ring.

Describe the vesicule seminales.
They are two lobulated membranous receptacles for the
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semen, which they dilute with their own secretion. They are
pyramidal in form, are about two inches (50 mm.) long by five
lines broad, by two to three lines thick, and lie in contact
with the base of the bladder, diverging from each other from
the base of the prostate to near the entrance of the ureters;
they join by their anterior pointed extremities with the vas
deferens, forming on each side the ejaculatory duct™ (Fig. 129),
terminating in the prostatic urethra by a slit-like orifice on each
side, just upon or within the margin of the siuus pocularis®
(Fig. 130) at the front of the verumontanum.

Describe the descent of the testes.

During early fetal life the testes lie at the back part of the
abdomen, behind the peritoneum, just below and in front of
the kidneys; attached to the lower end of the epididymis, and
attaining its full development from the fifth to the sixth fetal
month, is the gubernaculum testis, which contains muscular tis-
sue ; this divides below into three portions, passing to Pou-
part’s ligament, to the os pubis and rectus muscle, and to the
dartos at the bottom of the serotum; the gubernaculum is
supposed to contract and so cause descent of the testicle, but
this is a moot point. Between the fifth and sixth months each
testis reaches the iliac fossa, by the seventh it enters the inter-
nal abdominal ring, by the eighth month it has reached the
serotum, invaginating from behind the preformed peritoneal
sae, processus vaginalis, the upper part of which usually
becomes obliterated just before birth, the lower portion then
forming the tunica vaginalis testis completely eut off from the
abdominal cavity ; the other structures in front of the testis
are likewise carried onward, forming its covering, as already

deseribed.
THE FEMALE ORGANS OF GENERATION.

What is the wvulva (Fig. 133)?
The term includes the following organs :

Labia minora ™, Vaginal orifice,
Mons Veneris?, (litoris ®,
Labia majora®, Meatus wrinarius ™,

These parts are also ealled the pudendum and external
organs of generation.
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Describe the mons Veneris ‘.

[t is a rounded eminence surmounting the vulva in front of
the symphysis pubis, formed by a collection of fatty tissue,
and at puberty hLE‘ﬂmL‘: covered with hair.

Describe the labia majora. and minora ".

The labia majora® are two prominent 1UI]§_\ltullllld] cutaneous
folds passing downward from the mons Veneris to the anterior
part of the perineum, enclosing the common urogenital space.
Kach labium is formed e*tt-::nmll} of hair-covered skin, inter-

nally of skin, enclosing between these layers fatty dl‘ﬁ{]]dl’ tissue
and a structure rmunblnw the dartos of the serotum. to which
they correspond ; the junction of the labiain front constitutes
the anterior commissure ; the pf:m"r_*} tor commissure 1s a fold of skin.

The labia minora, or nymphz'®, are two thin cutaneous folds
containing numerous sebaceous glands, inside the labia majora,
running from the clitoris "__where thcj,r form a hood-like pre-
puce and frenum—obliquely downward for about one and a
half inches on each side of the vaginal orifice, to be lost in the
labia majora.

Describe the rema.ining structures forming the vulva.

The clitoris® is a small penis with root, body, and glans,
composed of twu corpora cavernosa formed of erectile tissue
attached to the rami nf the pubes and
ischium by two crura® it has a sus-
pensory ligament and two erectores
clitoridis muscles.

The vestibule is the triangular smooth
surface below the clitoris, bounded on
each side by the labia minora.

The meatus urinarius™ is placed at
the back part of the vestibule, about
one inch below the eclitoris, near the
vaginal margin, surrounded by a
prominence of mucous membrane.

The vaginal orifice™ is of an ellipti-
cal form, usually more or less closed
in the virgin by the hymen, and is
surrounded by the sphincter vaginae
Fi6. 133.—The vulva, or  muscle, the analogue of the male ae-

external ge ti .
(Leidy). generative organs . larator uringe musele.
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lar coat, and a lining mucous membrane with a median anterior
and a posterior raphé or columns of the vagina, which gi\‘e off
transverse rugee; mucous glands are absent; the epithelium
18 squamous.

Give the relations of the vagina.

Its anterior surface is in relation with the base of the bladder
and urethra ; the posterior surface is in relation with the ree-
tum, its lower four-fifths being separated from it by the peri-
neum and connective tissue, its upper fifth by a recto-uterine
fold of peritoneum, forming Douglas's cul-de-sac or pouch.

Laterally, above it gives attachment to the broad ligaments
of the uterus, below to the levatores ani muscles and reeto-
vesical fascia.

The Uterus and its Appendages.

Describe the position and parts of the uterus (Fig. 134),

It is the organ of gestation, situated in the pelvie cavity
between the rectum and bladder, opening below into the vagina,
which is attached around its cervix. It is pear-shaped, flat-
tened from before backward, is about three inches long, two
inches in breadth at the upper part, and one inch thick, weigh-
ing from one to one and a half ounces (33 to 41 gm.); it pre-
sents for examination the

Fundus®, which is convex, covered with peritoneum, and
placed below the level of the brim of the pelvis; the

Body gradually narrows from the fundus to the neck, with
the anterior flattened surface covered with peritoneum as far as
the internal os, and a posterior peritoneum-covered convex sur-
face, while each lateral margin is concave, affording attachment
to the Fallopian® tube above, to the round ligament in front
and below this, and to the ovarian ligament below and behind
both ; the

Cerviz® is the lower, rounded, constricted portion of the
uterus, which lies partly above the vagina and partly within
it; it consists of three zones, upper, lower, and middle ; supra-
vaginal, intravaginal, the middle zone affording attachment to
the vaginal walls.

Cavity of the body is small, triangular, flattened from before
backward, its upper extended lateral angles being funnel-
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Describe the round ligaments of the uterus®.

The;, are two muscular cords, four or five inches long, eom-
mencing at the superior angles of the uterus to pass forward
and outward through the internal abdominal ring into the in-
guinal canal, to become lost in the labia majora and in the fatty
tissue of tlm mons Veneris ; thm, consist of dense fibrous tissue
and unstriped muscle, enclosed, in the fetal state, by a process
of the peritoneum extending a short distanee into the inguinal
canal, the so-called canal of Nuck, usually obliterated in the
adult, but sometimes pervious thrrm,r.chuut Iife; this corre-
sponds to the processus vaginalis of the male.

Describe the structure of the uterus.

The womb has three coats, viz.

A serous, derived from the peritoneum, covering the fundus
of the organ, its posterior surface, and posterior part of the
cervix ; also the whole of the anterior surface of the body to
a pﬂi]]t opposite the internal os,

A muscular, forming the bulk of the uterus, composed of
bundles of uu&.tuped muscular tissue interspersed with areolar
tissue, blood-vessels, lymphatics, and nerves. The fibers are
disposed in three layers, viz. external, in front of and behind the
fundus ; middle layers, passing longitudinally, obliquely, and
tranwersc]y . and internal, arranged in two hollow cones whose
apices surround the orifices of the Fallopian tubes, whose bases
fuse in the middle of the uterine body ; at the internal os these
fibers are circular and sphincteric.

A maucous, thin, smooth, and closely adherent to the subjacent
parts, covered with columnar ciliated epithelium, and contain-
ing numerous tubular follicles, most numerous in the cervix ;
when their ducts become obliterated their secretion is retained,
forming small vesicular elevations within the os and cervix,
called ovula Nabothi. The epithelium loses its cilia at the
lower third of the cervix.

Name the uterine vessels and nerves.

The arteries are the wuterine, from the internal iliae, and ova-
rian. from the aorta, which pursue a very tortuous course and
freely anastomose.

The veins accompany the arteries and terminate in uterine
plexuses; during pregnancy they are called wterine sinuses,



THE UTERUS AND ITS APPENDAGES. SRy

consisting of the lining membrane of the vein adhering to the

walls of canals channelled through the uterine substance ; the
Lymphatics terminate in the pelvie and lumbar glands ; the
Nerves are branches of the inferior hypogastrie and sper-

matic plexuses, and of the third and fourth sacral nerves.

What are the Fallopian tubes?

They are the oviducts, two tubes four to five inches long, ex-
tending between the layers of the broad ligament on each side
from the superior angle of the uterus, passing out for one inch
to the side of the pelvis, then upward, backward, and down-
ward to the inner surface of the ovary. Kach has an isthmus,
ampulla, neck, and fimbriated extremity ; the isthmus is the inner
constricted third of the tube, opening into the uterine cavity
by a bristle-sized orifice ; the ampulla is larger, tortuous, curves
over the ovary. and includes one-half of the total length, pass-
ing from the isthmus to the neck. The ovarian end expands
like a trumpet into the dufundibulum, with its ostiuin abdomi-
nale™ surrounded by fringe-like fimbrize, hence the term fim-
briated extremity'; one band is attached to the ovary, ovarian
fimbria, and has a longitudinal groove. Their walls are formed
of a serous or peritoneal coat, a muscular, formed of longitudi-
nal and circular fibers, and a mucous coat covered with eciliated
columnar epithelium, continuous on one side with the uterine
mucous membrane, on the other with the peritoneum.

Describe the ovaries'..

They are two flattened, ovoid bodies suspended by their an-
terior margins from the back of the broad ligaments’, in loops
of the Fallopian tubes; they have mesial and laferal surfaces,
posterior and anterior borders, upper and lower extremities
(His); they are attached by their lower extremities to the
uterus, by the ovarian ligaments and by their upper ends to
one of the fimbrize of the Fallopian tube; their dimensions
are : length, one and a half inches; width, three-fourths of an
inch ; thickness, one-half inch.

Describe the structure of the ovaries.

They congist of numerous Graafian follicles embedded in a
fibrous stroma, covered externally by modified peritoneum, hav-

22 -
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ing columnar instead of squamous cells of a dull white appear-
ance.

The stroma consists of numerous spindle-cells with con-
nective tissue and abundant blood-vessels; a condensed periph-
eral layer under the epithelium was formerly deseribed as the
tuntea albuginea. The stroma has clastic and muscular tissue.

What are the Graafian follicles?

Ovisacs, minute vesicles, 70,000 at birth, diameter from 3
inch (0.25 mm.) to the size of a currant when ready to rupt-
ure ; microscopically they are seen to consist of an exfernal
Jibro-vaseular coat connected with the stroma by a vascular
network, and an internal coat, or vvicapsule, lined with a layer of
nucleated cells, the membrana granulosa, which are heaped up
around the ovum at that part of the Graafian follicle nearest
the ovarian surface, forming the discus proligerus ; the follicle
contains also a transparent, albuminous fluid, liguor folliculi,
supporting the ovum.

Describe the human ovum.
It is a spherical mass of protoplasm, ;1 inch (0.2 mm.) in
diameter, just visible to the naked eye, and consists of the
Vitelline membrane, zona pellucida, or, best, zona radiata, as
it possesses strize thought to be pores; it surrounds the
Vitellus, or yolk, a fluid containing granules, protoplasm, deun-
toplasm, and a nucleus z1; inch (0.05 mm.) in diameter ; the
nucleus is the
Germinal vesicle, containing a smaller body, or nucleolus, the
Grerminal spot, s inch in diameter.

What is a corpus luteum?

An irregular yellow spot in the ovary at the site of a rupt-
ured Graafian follicle, which differs in appearance according as
it is a true or fulse corpus lutewm.

Describe the differences between these two kinds.

The true corpus lutenm is that of pregnancy ; it is single and
increases up to a certain point, at the fifth month oceupying
sometimes the greater part of the ovary. and usually does not
entirely disappear until one or two months after delivery.

The false corpus lutewm is that following ordinary menstrua-
tion; it is much smaller and disappears in about two months.
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Name the ovarian arteries, veins, and nerves.

The arteries are the ovarian, from the aorta, anastomosing
with the uterine artery; these vessels also supply the Fallo-
pian tubes; the

Veius follow the arteries and form a plexus near the ovary,
called the pampiniform plexus.

The nerves are derived from the inferior hypogastric or pelvie
plexus, and from the ovarian plexus; the Fallopian tubes re-
ceive branches from the uterine nerves.

What is the parovarium ?

It is also called the organ of Rosenmiiller ; it is the remains
of a fetal structure, and in the adult consists of a few closed
convoluted tubes lined with epithelium, one commonly ending
in a bulbous hydatid-like swelling ; at its tubal end the parova-
rium is connected with the remains of the Wolffian duct—the
duct of Girtuer.

THE MAMMARY GLANDS.

Describe the mamme.

They exist in both sexes, being in the male only rudimen-
tary, but in the female are two large hemispherical eminences
situated toward the lateral aspeet of the pectoral region, reach-
ing from the midaxillary line to the sternum, and from the sec-
ond to the sixth or seventh ribs; just below the center at the
fourth rib projects a conical prominence, the nipple, surrounded
by a light-colored areola, in which are numerous prominent
sebaceous glands, which enlarge during pregnancy ; the color
of both nipple and areola darkens during pregnancy, and the
latter also extends its area.

Describe the structure of the mammary glands.

They are composed of gland-tissue, of fibrous tissue connect-
ing the lobes, and fatty tissue in intervals between the lobes;
the lobes consist of lobules formed of a number of rounded
vesicles grouped about a small lactiferous tube into which their
ducts open, and by their union finally form fifteen or twenty
excretory ducts, or tubuli luctiferi, which converge toward the
areola, dilating beneath it into the ampullz at the base of the
nipple, where they contract into straight tubes perforating the
summit of the nipple; the lobules are surrounded by a dense
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capillary network during lactation, as is also the nipple, which
becomes erected when irritated, partly from fulness of blood,
partly from contraction of its muscular tissue,

Name the vessels and nerves of the mammeaee.

The arteries are derived from the thoracie branclies of the
axillary, intercostal, and internal mammary arteries; the

Veins form an anastomotie circle around the base l':ri the nip-
ple, called the cireunlus venosus, from which large vessels radiate
to terminate in the axillary and internal mammary veins; the

Lymphatics chiefly run along the lower horder of the pwtumhs
major to the axillary glands, a few pass through the intercostal
spaces to the anterior mullihtnml glands ; the

Nerves come from the anterior and lateral thoracie cutaneous.

THE ORGANS OF SENSE.

The Skin and its Appendages.
Of what parts does the skin consist?

N (a) Stratum corneum,
(b) Stratum lucidum,
- (e) Stratum granulosum,
(d) Stratum mucosum, or rete Mal-
| pighi.
2. Derma, cutis vera, or | (a) Stratum papillare,
cortum, formed of } (b) Stratumn reticulare.
3. Stratum subcutaneum.

1. Epidermis, or cuticle,
formed of

Enumerate the accessory structures contained in the skin.
The tactile eorpuseles, in the papillae of sensitive parts.

Ducts of the sebaceous
and sweat-glands,

Huair-follicles,

Nails, hairs, sebaceous glands, sudoriferous or sweat-glands.

passing through all the layers of the
skin.

Where do sweat- and sebaceous glands with the hair-fol-
licles lie ?

Chiefly in the subcutaneous fatty tissue, but sometimes in
the deepest layers of the corium.
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Describe the epidermis.

It is composed solely of epithelial cells, the deepest layer
being columnar, more rounded in the middle portions, and flat,
scal& and horny on the free surface; the deepest, softest layer
is accurately moulded upon the p"lpl]]dl‘} layer of the derma,
and contains the skin-pigment ; it is called the stratum muco-
SHT.

Describe the derma.

It is a tough, flexible, and highly elastie tissue, protecting
subjacent parts, and is the chief organ of the sense of touch;
excretion is effected by its various ﬂ'l;uula, and absorption also
takes place from its surface. The derma consists of the

Papillary layer, situated upon its free surface, presenting
innumerable, minute, vascular, conical eminences, averaging in
length one one-hundredth of an inch by one two-hundred-and-
fiftieth of an inch in diameter at their bases, scattered irregu-
larly in slightly sensitive parts, but arranged in parallel curved
lines, forming ridges, in highly sensitive regions; each papilla
contains one or more capillary loops, and one or more nerve-
fibers, some terminating in oval-shaped bodies, the tactile cor-
ptmc!rs where touch is most highly developed ; Puacinian cor-
puseles lie in the subeutaneous tissue.

Reticular layer contains interlacing bands of white fibrous
tissue, with some yellow elastic fibers, unstriped muscular
fibers wherever hair exists, lymphaties, blood-vessels, and
nerve-plexuses.

What are the nails ?

Flattened, horny structures of modified epithelium, covering
the dorsal aspects of the derma of the distal phalanges of the
fingers and toes. They are convex externally, and have a ro0t,
embedded in a groove of skin, whence comes the growth in
length ; a matriz, that portion of the derma beneath, by which
the nail grows in thickness; the lunula, the white crescentie
portion next to the root, its color due to diminution in size,
number, and vaseularity of the papillee, which are disposed in
langltudmal rows elsewhere in the matrix.

What are the hairs?
They are also modified epidermis, found everywhere in the
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skin, except the palms of the hands and the soles of the feet,
but vary in size. Iach has a root and hair-bulh on a hair-
Pr.-ju'fm in a hair ﬁ:ff&ff

The root. bulbous in form, springing from a vascular papilla

at the bottom of an involution of the epidermis and corium,
called a hair-follicle, which sometimes extends into the sub-
cutaneous cellular t-issue ; into the hair-follicle open two to five
sebaceous glands; hairs are raised by smooth muscle-fibers,
M. arrectores pilorum.,

The shaft consists of a central pith or medulla, a fibrous por-
tion or cortical substance, and a cuticle of thin flattened scales ;
the medulla is commonly absent in fine hairs.

The point is formed only of the cuticle and cortical portions.

Describe the sebaceous glands.

Most abundant in the scalp, face, armpits, around the anal,
nasal, and oral apertures, and in the external auditory eanal;
the largest are the Meibomian glands of the eyelids. They are
small sacculated olands, ]ﬂdrred in the stratum papillare of the
corinm of mar]} every pdlt__ except the palmar and plantar
surfaces; the ducts usnally open into the hair-follicles, but
sometimes on the general surface of the skin.

Describe the sweat-glands (coil glands).

Each has a single exeretory duct and eodl, situated either in
the deepest portion of the corinm, or more usually in the sub-
cutaneous cellular tissue, and ﬂpemnn' on the free surface by a
~ spiral duct between the papillee ; the tubes are formed of an
external fibro-cellular coat, continuous with the superficial
layer of the corium, and a lining of epithelial cells continuous
with the epidermis. They are found mostly in the palms and
soles.

What are their estimated number and area?
Nearly two and a half millions, forming an evaporating area
of about eight square inches.

The Organs of Taste.

Where does the sense of taste reside ?
In the mucous membrane of the dorsum and sides of the
tongue, upper portion of the pharynx, soft palate, and fauces.
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Are there any special taste-organs?

Clertain faste-buds, flask-like bodies, are supposed to com-
municate with special nerves of taste; no such continuity
has been positively demonstrated. The taste-buds  econ-
sist of spindle-shaped, flattened sustentacular cells externally ;
the central gustatory cells have a bulging body and two
processes, the inner may be continuous with a nerve-fibril, the
outer passes to a gustatory pore on the mucous surface and ends
in a cilium, taste-hair ; these bodies are found in the circum-
vallate and fungiform papillze, at the sides of the base of the
tongue, anterior surface of the soft palate, posterior surface of
the epiglottis, anterior surface of the anterior pillar of the
fauces. Special nerves of taste are probably the glossopharyngeal
by (1) lingual branches from the posterior third and by (2)
the chorda tympani, which eommunicates with this pair from
the anterior two-thirds.

The Organs of Smell.

Where does the sense of smell reside ?
In the mucous membrane lining the upper portion of the
nasal fossawe, where the olfactory nerve-filuments are distributed.

Describe the nasal mucous membrane.

It is also called the Sechneiderian or pituitary membrane,
and is eontinuous with that of the pharynx, Kustachian tube,
tympanum, and mastoid cells, and with that of the accessory
nasal cavities, the frontal, ethmoidal, and sphenoidal sinuses
and antrum ; also through the lachrymo-nasal duct with the
conjunctiva. Its epithelium is squamous below in the vestibule,
in the respiratory region ciliated and columnar, in the olfactory
columnar ; it contains numerous mucous glands; above, certain
nucleated bodies are found, the olfactory cells of Schultze, with
two processes, one running between the epithelial cells to the

free surface, the other inward, to connect with a terminal nerve-
fiber.

What vessels supply the exterior of the nose ?
Lateralis nasi, from the facial to the ala of the nose; the
Avrtery of the septum, from the superior coronary ; the
Nasal branches of the ophthalmic and infraorbital to the
dorsum and gides of the nose; the
Veins terminate in the facial and ophthalmie.
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What are the vessels of the nasal fossa?
Anterior and _J'm:c!rr'd'n:r‘ ethmoidal from the n["htlmlmic to the

ethmoidal cells, frontal sinuses, and roof'; the
Spheno-palatine and a twig of the small meningeal from the

Fi1G. 135.—The spheno-palatine ganglion and its branches ; the nerve-supply
of the left nasal fossa (Leidy).

internal maxillary to the membrane over the spongy bones,
meatuses, and septum ; the
Alveolar from the internal maxillary to the antrum ; the
Veins usually accompany the arteries, terminating in the
-facial and ophthalmic veins, and in the eranial sinuses.

What nerves supply the exterior of the nose?
Branches of the facial, infraorbital, infratrochlear, and nasal
branch of the ophthalmie.

Describe the nerve-supply of the nasal fosse (Fig. 135).
The olfactory® is distributed to the mucous membrane over
the upper third of the septum and superior spongy bones; the
Nasal branch of the ophthalmic® supplies the upper anterior
part of the septum and outer wall ; then it emerges to the skin

of the ala.
Anterior dental branch of the superior mazxillary supplies the
inferior turbinated bone and inferior meatus ; the






346 ESSENTIALS OF HUMAN ANATOMY.

otic and l;*frlljllru-ti'-:u in front, having a visceral layer for two-
thirds of the globe, a p: 11‘|Lt.ll layer 1|||1nn' the f'ltt', cushion in
which the eye rests, both layers }ri*lll”' lined by flattened endo-
thelial cells: the two Ll}l.‘l‘*- enclose a Iviph-space, space of
Tenon, into which open the I‘l.'luirh.nwa of the sclerotic, lymph-
space of the sheath of the optic nerve, and the pvruh(u‘ﬂ]{ldl
space. The straight and U}JIII]IIL ocular museles pierce it and
receive sheaths from it ; it is strengthened by elastie and fibrous
bands. . Below and in front of the inferior rectus a strengthen-
ing band of fibrous tissue runs from the lacrimal to the malar
bone like a sling, ligamentum suspensorivm ocull,

What are the tunics or coats of the eye (Fig. 136)?
The sclerotic and cornea, the most external, protective tunie.

SCLEROT o

cun-nq-u:r-..___‘_‘_h‘_:“
RLTINA '
s Sy e
B LIGAMENT

!q', :.:{I,'Ll
‘E\:: VITRZIQDUS HUMaUR

F1G. 136.—Section of the eyeball.

The choroid, iris, and eiliary processes, the middle or vaseular
tunie.
The retina, the innermost, nervous tunie.

What are the humors of the eye?
The refracting media are three in number, viz.
The aqueous, ﬁ]]mnr the anterior chamber ;
The erystalline, or Br?shlhnr lens and capSHIE'
The vitreous, filling the posterior four-fifths of the globe.
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Describe the sclerotic.

It is a firm, un‘,mhlmw fibrous membrane, maintaining the
form of the posterior five-sixths of the ==]ulu thicker behind
than in front, with a smooth white mwrlml surface except where
tendons are attached, covered in front by the conjunctival
membrane, and hanng an inner munh brown-stained surface,
lamina fusca. Posteriorly and to the nasal side it is pierced by
the optic nerve with whose sheath it is continuous, the selerotic
at this point forming a thin

Lamina eribirosa, thmuﬂ’h whose openings the nerve-filaments
pass, the most central orifice, called the porus opticus, transmit-
ting the arteria centralis retinze. Surrounding the eribriform
lamella are numerous small openings for the l;*l.]l"lljf vessels and
nerves; four venze vorticosee emerge from it, and the anterior
ciliary vessels pierce it near the corneal border. The sclerotic
is formed of white fibrous tissue, mingled with fine elastic fibers
and fusiform nucleated cells. The f'uilumnrr should be noted :

Thickness, 5= inch posteriorly (1. mm.), hl@ inch anteriorly
(0.4 mm.), about 6 mm. from the cornea.

Lamina fusca, the pigmented tissue connecting the sclerotie
with the choroid by fine threads which traverse a lymph-space.

Subconjunctival tissue, loose areolar tissue binding the con-
junctiva to the sclerotic; the

Avrteries arve few, coming from the eiliary, and forming a
coarse network ; the

Anterior vascular zome, surrounding the cornea, is formed by
the subconjunctival branches of the anterior ciliary vessels;
the existence of

Nerves is very doubtful.

Describe the cornea.

It is the transparent, projecting, anterior sixth of the exter-
nal tunie. It is not quite eircular, being a little broader in the
transverse than in the vertical diameter, and is set in the sclerotie
somewhat like a watch-erystal in its case; its thickness, one-
thirty-second of an inch to one-twenty-second of an inch, is
nearly the same throughout except toward the outer margin,
where it is thinner; it is non-vasculur, the capillary vessels end-
ing in loops at its circumference ; the nerves are numerous, from
twenty-four to forty-five, and are derived from the ciliary and
form the subepithelial and intraepithelial pleauses.
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Describe the structure of the cornea.

It consists, from without inward, of the following five layers:"

Layer of anterior epithelivm, dm:pvnt cells {ulumnar, next
polyhedral, most superficial several layers of scaly cells; thL

Anterior [imiting ?:m:-ufu-nnﬂ membrane of Bowman, 5
inch (0.01 mm.) to l—,—ﬁ inch ({} 02 mm.) thick, forming a thin,
firm, elastic layer consisting of extremely closely interwoven
fibrils similar to those of corneal tissue proper, but with no cor-
neal corpuscles; it differs wholly from the posterior elastic lamina.

The substance proper is fibrous, tough, ulnl(-]dlng, contin-
uous with the sclerotic and composed of sixty superimposed,
flattened lamellae made up of fibrillar connective tissue con-
tinuous with fibers of the sclerotic ; the layers are held together
by a cement-substance in which are corneal spaces, stellate in
form, communicating with adjacent spaces by processes, each
space containing a similarly shaped but smaller corneal cor-
puscle which does not entirely fill it ; the

Posterior elastic lamina (;-m;-:-z!'m;n{ of Descemet or Demonrs)
is a structureless, elastic, brittle, extremely thin membrane, not
rendered opaque by watu', alcohol, or acids; its chief peecu-
liarity is the tendency to roll upon itself with the attached
surface innermost, when separated from the cornea proper; at
its circumference it breaks up into bundles of fibers forming
the ligamentum pectinatum jgridis, and leaving little intervals
or spaces between the bundles; the

Posterior endothelial layer lE. a single layer of polygonal,
transparent, nucleated cells, like those lining other serous
cavities.

Describe the choroid (Fig. 137).

It is a thin, dark-brown, vascular membrane investing the
posterior five-sixths of the globe, terminating in front at the
ciliary muscle, there bending inward to form the ciliary proe-
esses; externally it is loosely connected by a non-vascular
elastic layer, the lamina suprachoroidea, with the lamina fusea
of the sclerotic; each has an endothelial coat, thus forming a
lymph-space.

Choroid proper consists of two layers; the external layer is
formed of the larger branches of the ciliary arteries and the
vena vorticosm', interspersed with stellate pigment-cells, by
the union of whose processes a delicate network is formed.

e |
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Internal layer, tunica Ruyschiana, or choriocapillaris, con-
sists of a fine capillary plexus formed by the short ciliary ves-
sels, which is separated from the pigmentary layers of the
retina by the

Lamina vitrea, membrane of Bruch, a thin, glassy layer.

Between the two layers of the choroid proper is a thin bound-
ary zone of fibers, tapetum fibrosum, producing a metallic luster.

The arteries of the choroid arve the short, posterior, ciliary,
and the recurrent branches from the long posterior and the
anterior ciliary.

The veins form four or five venz vorticosze (Fig. 137), which
pierce the sclerotic midway between the corneal margin and
the entrance of the optic nerve.

The nerves are the long and short ciliary nerves.

What are the ciliary processes?

Sixty to eighty folds form a circle by the plaiting and folding
of the choroid at its anterior margin, which are received between
the corresponding folds of the suspensory ligament of the lens;
they consist of large and small processes, irregularly alternat-
ing ; the former are about one-tenth of an inch long. They
contain ctliary glands.

What is the ciliary body ?
It is that portion of the middle tunic between the choroid
and the iris formed of the ciliary muscle and ciliary processes.

Describe the ciliary muscle®.

A grayish triangular band of unstriped muscular fibers about
one-eighth of an inch broad, thickest in front, thinnest behind,
consisting of radiating and eireular fibers, the former the more
numerous, arising from near the sclero-corneal junetion to pass
backward to the choroid opposite the ciliary processes; the
latter are internal, and pursue a circular course around the in-
sertion of the iris; they are called the eireular eiliary muscle,
and were formerly described as the ciliary ligament.

Describe the circulus arteriosus major and minor.

The former is an anastomotic ring formed by the long ciliary
arteries at the outer margin of the iris; the latter, a second
anastomotic circle, is formed by transverse offsets from the con-
verging branches passing forward to the pupil from the circulus
major.
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Describe the iris® (Fig. 137).

[t is a thin, circular, perforated, contractile curtain, suspended
hehind the cornea in the aqueous humor in front of the erys-
talline lens, torming the anterior portion of the middle ocular
tunic. It is formed of radiating and eircular muscular fibers,
and of a fibrous stroma.  Anteriorly it is covered by a layer
of polyhedral cells resting on a fine basement-membrane, being
continuous with the membrane of Descemet ; the jwstcrt'ur
surfece is pigmented epithelium.

Pupil, the nearly central opening in the iris placed a little
to the nasal side of the center; diameter ranges from 1 mm. to
S mm.

Ligamentum pectinatum iridis, a reticular tissue, connecting

Fi1G. 137.—The choroid and iris.

the iris with the cornea, derived from the membrane of Des-
cemet, which sends fibrous prolongations to the iris and sclero-
corneal junetion.

Spaces of Fontana, the intervals between the reticulated
fibers of the licamentum pectinatum at the outer angle of the
anterior chamber, which communicate with a larger space in
the sclerotic close to the sclero-corneal junction and with the
anterior chamber.

Canal of Schlemm, or sinus circularis iridis, lined with en-
dothelium, a venous sinus, containing two or three plexiform
veins receiving blood from the selerotic and ciliary plexuses
and communicating with the anterior ciliary veins.

Uvea, a layer of purplish-hued pigment-cells on the posterior
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surface of the iris continuous with the retinal pigment-layer of
the ciliary processes.

Sphincter pupillz, the narrow band of circular muscular
fibers surrounding the pupil on its posterior surface, one-fiftieth
of an inch wide (0.5 mm.), supplied by the third nerve through
the ophthalmic ganglion

Dilator pupille, consisting of the radiating muscular fibers
converging from the circumference of the iris toward the
pupillary margin, where they blend with the circular fibers; it
is supplied by sympathetic fibers from the ophthalmic gan-
glion.

Membrana pupillaris, a delicate, transparent, vascular mem-
brane which occluded the pupil in the fetus, usually disap-
pearing about the eighth fetal month, but oceasionally per-
sisting ; it is nourished by many small vessels continued from
the margin of the iris to those on the front part of the lens-
capsule.

Arteries are branches of the long and anterior ciliary form-
ing the circulus iridis major and minor (see p. 194).

Veins empty into those of the ciliary processes and into the
anterior and long ciliary veins, and communicate with the canal
of Schlemm.

Nerves are branches of the ciliary ganglion, from the nasal
branch of the ophthalmic division of the fifth, the third nerve
going to the sphincter pupillae (circular fibers), the sympathetic
to the dilator pupillze (radiating fibers), and the fifth supplying

common sensation.

What is the retina ?

The innermost ocular tunic, forming a delicate, grayish,
transparent, nervous membrane, pars optica retinze, ending near
the ciliary body by a ragged margin, the ora serrata; its
fibrous stroma, covered by the pigment-layer, passes forward to
the ciliary margin of the iris as the pars ciliaris retinee ; behind
the iris is the pars tridica retinze.

Macula lutea, or yellow spot of Simmering, is an elliptical,
elevated spot exactly in the center of the retina posteriorly,
which corresponds te the axis of the eye; here vision i1s most
perfect, the retina being thin and erowded with nerve-elements,
but destitute of rods and the nerve-fiber layer; the diameter
is 1 to 2 mm.
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Fovea centralis is a minute central depression at the summit
of the yellow spot; the diameter is 0.2 mm. to 0.4 mm.

Porus opticus 1s a disk at the point of entrance of the optic
nerve, centrally pierced by the arteria centralis retinze, lying
about {{; inch (3 mm.) to the inner side of the yellow spot
and 1 mm. below its level ; it is the only portion of the retina
where the sense of vision is wanting, the blind spot ; the margin
of the disk is elevated, called the colliculus nervi optici.

Pars ciliaris retinz consists of the fibrous and pigmented por-
tions of the retina, destitute of nerve-elements, continued over
the ciliary processes from the ora serrata to the iris; the

Avteries of the retina spring from the arteria centralis retinge,
a branch of the ophthalmic, which after piercing the optie
nerve divides into four or five
branches, which soon enter the
nervous layer of the retina to
form a fine capillary plexus not
extending beyond the inner nu-
clear layer; no vessels exist in
the fovea centralis, very few in
the macula lutea; there are no
anastomoses,

1']?!!'; ! Describe the structure of the
N\ : retina.

fé?“ G L) It is exceedingly complex,
VIl being composed from within out-

a ward of ten layers, or properly

eight, two being boundary lines
(Fig. 138).

Membrana limitans interna, a
transparent membrane formed of
retinal connective tissue, lying in
contact with the hyaloid mem-
brane of the vitreous humor.

1. Nerve-fiber layer, composed
of continuations of optie fibers
deprived of their medullary
sheaths, forming radiating bun-
dles or plexuses joining the next
layer.

2. Ganglionic layer, a single layer of large ganglion-cells,
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except at the macula lutea, where there are several layers ; they
have one process prolonged into the fibrous layer, becoming con-
tinuous with a nerve-fibril, and one or more extending into the
inner molecular layer, or (according to some) passing through
it to terminate in the nuclear layer.

3. Inner molecular or reticular layer, made up of a reticulum
of fibrils, mingled with processes of the ganglion-cells and those
of the next layer, containing in the interstices minute clear
granules,

4. Inner nuelear layer, containing (1) bipolar cells with oval
nuclei, one process passing to the inner molecular layer,
believed to become continuous with the processes of the gan-
glion-cells, and another passing into the outer molecular layer,
there bifurcating and (according to some) communicating with
rod and cone fibers; (2) nucleated cells without branches;
(3) cells connected with the fibers of Miiller.

5. OQuter molecular layer is thinner, resembles the inner molec-
ular layer, but contains branched stellate cells—probably
ganglion-cells.

6. Outer nuclear layer consists of (1) rod-granules, trans-
versely striated cells, with an external fine process connected
with a single rod of Jacob’s membrane, and an internal pro-
longation which enlarges, then breaks up into minute fibrils
entering the outer molecular layer; and (2) cone-granules,
closely connected with the cones of Jacob’s membrane, with a
thick process passing inward, becoming bulbous (cone-foot) and
terminating by numerous fibrillae, which enter the outer molee-
ular layer.

External limiting membrane, a membrane formed of retinal
connective tissue, perforated by numerous openings.

7. Jacob’s membrane or rods and cones, composed of rods ar-
ranged perpendicularly to the surface, each composed of an outer
and an inner portion joined by cement-substance ; and cones,
with apices directed toward the choroid, formed of two portions,
and like the rods having their outer segments transversely
striated ; this is probably the perceptive layer of the retina.

8. Pigmentary layer, formerly considered a part of the cho-
roid, consisting of a single layer of hexagonal, pigmented epi-
thelial cells.

The connective tissue uniting the layers is a fenestrated,
sponge-like structure, the membrane of Miiller,

23
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The Humors.

What is the aqueous humor ?

A small amount of clear alkaline fluid composed of water,
96.7 per cent.; albumin, 0.1; sodium chlorid and extraetive,
3.2; filling the anterior and posterior aqueous chambers of
the eye.

What are the anterior and the posterior agueous chambers ?

The anterior chamber is a space filled with aqueous humor
bounded in front by the cornea, behind by the front of the iris,
and communicating through the pupil with the

Pusterior chamber, also filled with aqueous humor; it is only
a narrow chink between the peripheral portion of the iris, the
suspensory ligament, and the ciliary processes; the chambers
are separate in the fetus.

Describe the vitreous body.

This forms about four-fifths of the entire globe, is trans-
parent, of the consistence of thin jelly, composed of water, 98.5
per cent., a few salts, and a trace of albumin, and is enclosed
everywhere in a delicate hyaloid membrane, beneath which are
small, granular, ameboid cells; it possesses neither vessels nor
nerves, and has the fossa patellaris in front, where the erystal-
line lens reposes. Running from the entrance of the optie
nerve to the posterior surface of the crystalline lens is the
canal of Stilling, or hyaloid canal, filled with fluid and lined
with hyaloid membrane ; it once carried a fetal artery. -

Describe the crystalline lens with its ligaments.

It is a transparent double convex body, more convex pos-
teriorly than in front, enclosed in a eapsule, and is lodged in a
depression of the hyaloid membrane, where it is retained by its
suspensory licament. It lies immediately behind the pupil
surrounded and slightly overlapped by the eciliary processes,
measuring about one-third of an inch transversely by one-
fourth of an inch antero-posteriorly, and is composed of water,
albuminous matter, fat, and cholesterin. The center of each
surface is the pole; the surfaces meet in a rounded border,
the equator.

Capsule is transparent, very elastic, and brittle, measuring
s¢op inch in front, ¢ls4 inch behind, and is attached anteriorly
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to the lens by a single layer of polygonal cells; posteriorly be-
tween the lens and the capsule this layer is lac Lm ; here fluid
may collect post mortem, liguor Morgagnd.

At the ora serrata thu hyaloid membrane splits into two
layers ; one passes behind the lens in front of the vitreous
humor, which is completely invested ; the other layer continues
over the ciliary body and pars ciliaris retinw, and is called the
zomule of Zinn ; 1ts free part extends from the ciliary body to
the ]EHH—{JH]:_:-SUIE, and is called the SUSPENSOTY f::grriuﬁuf of the
lens.

Due to plications of the ciliary body over which the zonula
1s reflected there are two sets of fibers in the suspensory liga-
ment ; one comes from the zonula as it lies on the sumnits of
the ciliary processes, and goes to the periphery of the lens and
adjoining part of its posterior capsule ; the set arising from the
valleys between the ciliary processes passes to the anterior cap-
sule of the lens. These sets partially cross each other at their
origins.

Canal of Petit, triangular on section, passes around the cir-
cumference of the ana, bounded in front by anterior fibers of
the suspensory ligament, behind by the hyaloid membrane,
mesially by the capsule of the lens; when inflated it becomes
sacculated.

What is the structure of the crystalline lens?

It is formed of numerous lamina, composed of six-sided
fibers 45 inch broad (0.005 mm.), with serrated margins,
those of contiguous fibers accurately fitting one another; the
lens is also divisible into three triangular segments with their
bases outward. Each surface shows three rays of a star at
angles of 120°. The central harder portion is called the nucleus,

the peripheral portions the cortex ; it possesses neither vessels
nor nerves.

Describe the muscles of the eyeball {Fig 139).

Rectus superior *: origin, upper margin of the optic foramen
and sheath of the optic nerve ; insertion, sclerotic coat three or
four lines from the cornea; ace!wu, turns the eyeball upward
and inward ; werve, third cranial.

Rectus inferior °: origin, ligament of Zinn ; insertion, sclerotie,
three or four lines from the cornea ; aetion, turns the eye down-
ward and inward ; nerve, third cranial.
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Rectus internus: origin, ligament of Zinn at the inner side of
the optic foramen ; insertion, the sclerotic, three or four lines
from the cornea; action, turns the eye inward; nerve, third
cranial.

Rectus externus®: origin, by two heads, the upper® from the
outer margin of the optic foramen, the lower” from the liga-
ment of Zinn, and a pointed bony process at the lower margin of
the sphenoidal fissure; insertion, sclerotic, as the other reeti;
action, turns the eye outward ; nerve, sixth cranial (abducens) ;
between the two heads pass the ophthalmic vein, the third,
the nasal branch of the fifth, and the sixth eranial nerves.

Obliquus superior *: origin, one line above the inner margin
of the optic foramen, terminating in a rounded tendon which
plays through a fibro-cartilaginous ring or pulley * beneath the
internal angular process of the frontal bone, whence 1t passes
beneath the superior rectus; insertion, sclerotic between the
superior and the external recti, midway between the cornea
and the entrance of the optic nerve ; action, rotates the eye on

Fi1:. 139.—Muscles of the right orbit (Leidy).

its antero-posterior axis and corrects inward deviation of the
inferior rectus; nerve, fourth cranial (patheticus).
Obliquis inferior'®: origin, orbital plate of the superior max-
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illa ; insertion, sclerotic between the superior and the external
recti; action, rotates the eyeball outward and corrects inward
rotation of the superior rectus ; nerve, third cranial.

(For the muscles of the lids see p. 142.)

Recapitulate the nerve-supply of the ocular muscles.

T hird cranial, or motor oculi, supplies the superior, internal,
and inferior reecti, and the inferior oblique museles.

Fourth cranial, or patheticus, supplies the superior oblique
muscle.

Sizth eranial, or abducens, supplies the external rectus
muscle.

Describe the vascular supply of the eyeball and its appendages.
(All branches of the vessels not supplying these parts will
be omitted, having been already described on pages 191 to 194.)
Ophthalmie, arising from the cavernous portion of the inter-
nal carotid, entering the orbit by the optic foramen, giving off
the .

Laerimal to the laerimal gland, conjunctiva, and upper eye-
lid, and inosculating with the palpebral arteries.

Supraorbital supplies the levator palpebree and superior
rectus muscles.

Superior and inferior palpebral supply the eyelids.

Nasal supplies the lacrimal sae.

Short ciliary, six to twelve in number, penetrate the sclerotic
around the optic nerve entrance to supply the choroid and
ciliary processes.

Long ciliary, two in number, penetrate the sclerotic, pass
forward between it and the choroid to supply the iris, forming
the eireulus iridis major near the ciliary margin, and the eir-
eulus iridis minor near the margin of the pupil.

Anterior ciliary, six to eight, spring from the musecular
branches, perforate the sclerotic, and join the circulus iridis
major.

Arteria centralis retine obliquely traverses the optic nerve
to be distributed to the retina.

Muscular branches, one superior, one inferior, to the ocular
muscles.

Infraorbital, from the internal maxillary, supplies the inferior
rectus and inferior oblique muscles and lacrimal gland.
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‘What are the chief lymph-spaces of the eyeball ?

Anterior and ‘nu.n,'ff'rfur aqgueons chambers, spaces of Fontana,
Schlemm’s and Petit's canals, lymph-spaces of the cornea and
iris, hyaloid canal, perivascular canals of the retina, perichoroidal
space between the choroid and the sclerotic, cavity of the cap-
sule of Tenon between the eyeball and the capsule, supravaginal
and intervaginal spaces of the optie nerve.

What veins return the blood from the eye ?

The superior and inferior ophthalmic, emptying usually by a
short common trunk into the cavernous sinus; they also freely
anastomose with the angular vein of the face.

Name the nerves of the eye.

Optic or second cranial, nerve of the special sense of sight.

Motor nerves, the third, fourth, and sixth cranial.

The ophthalmic division of the fifth supplies general sensa-
tion by the

Lacrimal, to the same named gland, conjunectiva, and skin of
the upper eyelid ; also the following branches: fronfal, which
gives the supratrochlear, and supraorbital, nasal with its gan-
glionic, long eiliary, and infratrochlear branches.  Orbital or
temporo-malar nerve from the second division of the fifth also
enters the orbit.

The sympathetie arises from the eavernous and carotid plexus,
receiving communicating filaments indirectly from the spinal
nerves, and sending branches to the third, fourth, fifth, and
sixth nerves; the dilator fibers (radiating) of the iris, ciliary
ganglion, muscles of the orbit and lids, with the walls of the
arteries, receive their sympathetic nerve-supply from this
source ; the

Short ciliary, numbering six or eight, arise from the ciliary
ganglion, subdivide into twelve to twenty fine filaments and
pierce the sclerotic posteriorly in two bundles, to ramify in the
sheath of the optic nerve, choroid, ciliary muscle, iris, and
cornea.

Ascending branches of the spheno-palatine ( Meckel’s) ganglion,
reaching the orbit by the spheno-maxillary fissure, usually
supply the periosteum, send a twig to the optic nerve (Arnold),
to the sixth nerve (Bock), to the ciliary ganglion (Tiedemann).

L 40
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Give a brief description of the optic tracts.

The deep origins of the nerve-fibers of these tracts are the
optie thalami, corpora geniculata, upper pair of the corpora
quadrigemina, which, forming two flattened bands, wind around
the crura cerebri, to which they are slightly attached, as well
as to the lamina cinerea and tuber cinereum, and joining in
front of the latter they form the optic commissure (see pages
241 and 242 for illustration and more elaborate description).

What are the origin and course of the optic nerves?

They arise on either side from the optic commissure ; each
passes into the orbit through the optic foramen with the cen-
tral artery of the retina, which pierces it, and enters the eyeball
through the lamina eribrosa {% inch (3 mm.) to the nasal side
of the yellow spot and 1 mm. below it; these nerves are sur-
rounded with a sheath derived from the dura mater, between
which and the nerve is a lymph-space communicating with

the subarachnoid and subdural spaces.

The Appendages of the Eye.

(Tutamina Oculi.)

Name these.
Eyebrows, or supercilia, Laerimal gland® and duets,

Eyelids, or palpebire, Lacrimal sae and eanalicul,
Conjunetiva®, a mucous  Nasal duct.
membrane,
What are the eyebrows ?

The arched eminences of skin surmounting the upper mar-
gins of the orbits on each side, from which grow several rows
of short, obliquely placed hairs; by the attached muscles the
eyebrows can partially shut off light from the eyes.

What are the eyelids ?

Two movable curtains protecting by their closure the eyes
from injury; the upper lid is the larger and more movable,
having its own elevator muscle, levator palpebrze ; the

Palpebral fissure is the elliptical space between the margins
of the lids when opened, the internal and external angles being
called, respectively, the internal and the external canthus, the
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former being prolonged inward, leaving a triangular space be-
tween the lids, the laens laerimalis, at the commencement of
which is a small elevation on each lid, the lacrimal papilla®,
whose . summit is pierced by a minute opening, the punctum
lacrimalé®, the commencement of the lacrimal canal.

What structures form the eyelids ?

Externally the skin, beneath which is much loose areolar
tissue, separating it from the fibers of the orbicularis palpe-
brarum musele. The lids retain their shape by means of the
so-called tarsal cartilages—in reality dense connective tissue
without cartilage-cells—that for the upper lid being half-oval
and the larger, that for the lower lid narrower; these struct-
ures are connected at their orbital margins with the circumfer-
ence of the orbit by fibrous membranes, the tairsal ligaments ; the
internal palpebral (tarsal) ligament, or tendo oculi, passes from
the inner angle of each to the nasal process of the superior
maxilla ; the external palpebral ligament passes to the malar bone,

Embedded in the ocular surface of the cartilages are sebace-
ous glands, the Meilomian, discharging their secretion upon the
free edge of the lids, preventing their adhesion ; they number
thirty or forty in the upper lid, are fewer in the lower lid.

Attached to the free margins of the lids is a double or triple
row of stiff hairs, eurved in each lid so that their convexities
meet, preventing interlacing ; these are the cilia, or eyelashes ;
just within this line iz a row of modified sweat-glands, the
glands of Moll.

The arteries are two internal palpebrals from the ophthalmie,
two external palpebrals from the lacrimal, the transverse facial,
and the superficial temporal.

The nerves are the third, seventh, and the sympathetic to the
museles, the ophthalmie branch of the fifth to the skin and the
conjunctiva.

Describe the conjunctiva.

It is a mucous membrane lining the inner surfaces of the
eyelids and reflected thence, fornic conjunctive, upon the ante-
rior segment of the sclerotie, its epithelial layer passing over
the cornea.

The palpebral conjunetiva is thick, opaque, vaseular, and cov-
ered with papille, containing numerous glands; at the inner
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angle of the eye it forms a vertical semilunar fold, the plica
semilunaris®. The folds formed by the passage of the conjunc-
tiva from the lids to the eyeball are called the superior and 7n-
Jerior palpebral folds, the former being the deeper; they con-
tain numerous convoluted mucous glands, some of which
resemble lymphoid follicles.

The ocular conjunctiva is thin, transparent, possesses few
vessels in health, and is loosely attached to the globe by the
subeonjunctival areolar tissue.

The corneal conjunctiva consists only of epithelium.

What is the caruncula lacrimalis® (Fig. 141)?

It is a small, conical, reddish body, at the inner canthus,
occupying ‘the space called the lacus lacrimalis, and is formed
of a group of follicles, sebaceous and sweat-glands, covered
with skin; from the caruncle project a few slender hairs.

Describe the lacrimal apparatus.

It consists of the lacrimal gland with its ducts, the canali-
culi, the lacrimal sae, and the nasal duet. The

Lacrimal gland' (Fig, 140) is an oval, compound racemose
gland of the size and shape of an almond, lodged in a depres-
gion at the upper, outer portion of the orbit, its concave under
surface resting upon the globe of the eye, the conjunctiva,
superior and external recti muscles intervening; it is held in
contact with the orbital periosteum by a few fibrous bands; it
has two parts, the smaller one called the inferior lacrimal
gland. Tt has never more than twelve

Ducts®, opening by minute orifices in a row on the upper and
outer part of the conjunetival fornix.

Tears are taken up by the puncta, thence passing through
the canaliculi into the lacrimal sac and nasal duet, thus reach-
ing the inferior meatus of the nose.

Describe the canaliculi.

They are two minute canals® about one-half a line in diam-
eter, commencing at the puncta; the superior passing upward,
then bending acutely to pass inward to the lacrimal sac; the
inferior passing downward, then upward and inward ; they are
lined with mucous membrane continuous with the conjunctiva,
and are one-third of an inch long (8 to 9 mm.).
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What is the lacrimal sac? (Fig. 141)?
It is the flattened, ovoidal, sacciform dilatation of the upper
part of the nasal duet, lodged in the groove formed h:,r the lac-

rimal bone and nasal process of the superior maxillary ; its
walls are formed of fibrous tissue covered internally by the

Fi. 140.—The lacrimal gland and F16. 141.—The lacrimal apparatus,
Meibomian glands, seen from the left side (Leidy).
inner surface of the eyelids (Leidy).

tensor tarsi musele, and in front is the tendo oculi attached to
the ridge of the lacrimal bone. When distended 1t 1s 15 mm.
long and 5 or 6 mm. wide.

Describe the nasal duct”.

It is a membranous canzl aboat three-fourths of an inch long
(12 to 24 mm.), extending from the termination of the lacri-
mal sac through the osseous nasal duct to the inferior meatus
of the nose, passing in a direction downward, backward, and
slightly outward, its lumen being narrowest about the mid-
point ; e:{terna"y it is composed of fibro-areolar tissue; inter-
nally. of mucous membrane continuous with that of the nose
and lacrimal sac; the epithelial coating of the sac and duet
is ecolumnar and ciliated only in spots; squamous in the cana-

lieuli.
What is the valve of Hasner?

An imperfect valve of mucous membrane guarding the some-
what expanded terminal opening of the duet into the inferior
meatus of the nose; other valvular folds are less constant. .
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An ear- IIinul',rr,r:.!" or tubercle nf Daricin, 18 oc l‘.ci'-;il‘rlhl“} seen on
the postero- -upum1 margin of the helix pointing forward ;
it 18 constant in the lmumu uuhlj, 0, and permanent 1n 11]'.1n:,.T
monkeys.

The inferior, soft pendulous portion, formed of fat and con-
nective tissue enclosed by integument, is the lobule of the ear.

Describe the muscles of the external ear.

The attollens aurem, attrahens aurem, and retrahens aurem
have been described on page 142 : these are extrinsic; the in-
trinsic are the muscles of the auricle, but slightly dev e]and in
man ; their motor nerve is the facial.

Helicis major: a narrow, vertical band on the anterior border
of the helix ;

Helicis minor: an oblique band at the root of the helix from
the concha ;

Tragicus: a short, vertical band on the outer surface of the
tragus ;

Antitragicus: stretching from the outer part of the antitragus
to the lower part of the helix : these four muscles are anterior.

Transversus auriculz : radiating from the posterior surface of
the convexity of the concha to the prominence caused by
the groove of the helix;

Obliguus auris: a few fibers passing from the upper back
part of the concha to the convexity immediately above.

Give the vascular and nerve-supply to the auricle.
The arteries are Posterior auricular, from the external earotid.
Anterior awricular, branch of the temporal.
Auwrieunlar, branch of the oceipital.
The veins accompany the corresponding arteries.
The nerves are Awricularis magnus, from the cervical plexus.
Posterior auricular, from the facial.
Auwricular branch (Arnold’s) of the pneumo-
gastric. ,
Auwriculo-temporal, from the inferior maxil-
lary division of the fifth nerve.
Occipitalis major and minor.

What is the external auditory canal ?
It is an osseo-cartilaginous, oval, eylindrical canal, with its
greatest diameter vertical at the external orifice, but reversed

i“l



THE MIDDLE EAR OR TYMPANUM. 365

at the tympanic end; it is narrowest at the middle. About
one inch long (25 mm.), it is directed obliquely forward and
inward, and slightly curved with its convexity upward, and is
lined with thin adherent skin, eontaining hair-follicles and
sebaceous and ceruminous glands in its cartilaginous portion.
A narrow groove for the membrana tympani is at the inner
end, called the sulcus tympanicus, interrupted above by the
notch of Rivinus between the anferior and the posterior tym-
P{I-IEI{E -bPI-ME;'s.

What are the arteries and nerves?

The arteries are branches of the posterior auricular, internal
maxillary, and temporal. .

The nerves come chiefly from the auriculo-temporal branch
of the third division of the fifth nerve and from the auricular
branch of the vagus.

The Middle Ear or Tympanum.

Describe the membrana tympani.

It forms the outer wall of the tympanum, and is an oval,
translucent membrane placed obliquely at the bottom of the
external auditory meatus, with its internal surface facing
downward, forward, and inward at an angle of 55° with its long
axis directed downward and inward ; it inclines toward the an-
terior and lower part of the canal ; at its upper anterior border
is a white, pointed tubercle, formed by the short process of the
malleus, while a yellowish-white stripe passing from this down-
ward and backward toward the center indicates the handle of
the malleus. During life, when illuminated, the membrana
tympani presents a triangular light spot or * cone of light,” hav-
ing its apex at the end of the malleus handle, whenece it spreads
downward and forward; a darker central portion is the umbo,
or shadow. The upper anterior part bridging a small notch
in the bony ring to which the membrane is attached (the notch
of Rivinus), is thin, consisting of loose connective tissue, ves-
sels, and nerves, covered with skin and mucous membrane, and
has received the name of the membrana flaccida, or Shrap-
nell’s membrane.,

Of what tissues is the membrana tympani composed ?
Of the skin, which is derived from the lining of the meatus;
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of a fibrous layer, some of whose fibers radiate from near the
center to the circumference, others form a dense ring around
the attached margin; and of mucous membrane, derived from
that lining the tympanum. The handle of the malleus passes =
between the inner and the middle layers—according to von
Troltsch, it is received befween the circular and the radiating
fibers of the middle coat; an anterior and a posterior pouch
have also been deseribed upon the external surface opening
downward. The radial fibers are slightly bowed outward, so
that between the depressed umbo and the attached border the
membrane is convex externally, due to annular fibers.

Describe the arterial supply of the membrana tympani.

The deep auwricular branch of the internal maxillary sup-
plies the external layers, forming a plexus which communicates
at the periphery with one in the mucous membrane formed
from the

Tympanic branches of the internal maxillary and internal
carotid arteries, and by the

Tympanie branch of the Vidian, from the internal maxillary,
and the

Stylo-mastoid, from the posterior auricular.

Mention the nerves supplying the membrana tympani.

To the upper portion run filaments from the auriculo-tem-
poral branch of the fifth, to the lower portion, the auricular
branch of the vagus, while the mucous layer is supplied by
the tympanic plexus.

The Tympanum.
Describe it.

It is an irregular cavity, measuring about one-half inch an-
tero-posteriorly, one-third inch vertically, and one-fifth inch
transversely, situated in the petrous bone, compressed from
without inward, being placed above the jugular fossa, havin
the carotid canal in front, the mastoid cells behind, the externa%
meatus externally, and the labyrinth internally ; it communi-
cates in front with the pharynx by the Kustachian tube, and
presents for examination the following points: the

Roof, a very thin plate of bone, indicated on the cranial sur-
face by a depression on the anterior surface of the petrous
portion of the temporal bone, the tegmen tympani ; the
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Floor, narrow, corresponding to the jugular fossa, and pre-
senting near the inner wall a small foramen for Jacobson's
nerve ; the

Outer wall, the membrana tympani and bony ring to which
it 18 attached, presenting three small orifices, the

lter chordax posterius, opening in the angle of the junction
between the posterior and external walls, just behind the
membrana tympani on a level with its center, for the entrance
of the chorda tympani nerve; the

Glaserian fissure, petro-tympanic, just above and in front
of the bony ring, giving passage to some tympanic vessels,
the tympanic branch of the internal maxillary artery, and
lodgment of the long process of the malleus; the

Iter chordee anterius, or canal of Huguier, opening just above
the preceding, for the escape of the chorda tympani nerve ; the

Inner wall is vertical, looking directly outward, and presents
the

Fenestra ovalis or oval window, a kidney-shaped opening
leading into the vestibule, closed by the base of the stapes
with its licament ; the

Fenestra rotunda or round window, below, at the bottom of a
funnel-shaped depression, opening into the scala tympani of
the cochlea, closed by the membrana tympani secundaria,
having mucous, fibrous, and serous layers.

Promontory, a rounded hollow eminence—the first turn of
the cochlea—situated between the oval and the round win-
dows, and presenting grooves lodging branches of the tym-
panic plexus; the

Eminence of the aguzeductus Fallopii passes above the oval
window, along the inner tympanic wall, to curve behind that
opening nearly vertically downward along the posterior wall;
the

Posterior wall presents the opening of the mastoid antrum.

Pyramid, a hollow conical projection, behind the oval win-
dow and in front of the vertical portion of the aquaeductus
Fallopii, contains the stapedins muscle, whose tendon escapes
from its summit; a minute canal communicates with the aqueze-
ductus Fallopii, transmitting a twig of the facial nerve to the
stapediusg muscle ; the

Opening of the mastoid antrum is above the pyramid in
the attic.
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The anterior wall is wider above than below, is related to
the carotid canal, the thin bony partition humw perforated
by the tympanic branch of the internal carotid artery ; it pre-
sents two openings: the

Orifice of the canal for the tensor tympani muscle, which is
situated above, close to the Kustachian tube, on the summit
of a small conical eminence, the processus cochleariformis ; the

Opening of the Eustachian tube is immediately below the
preceding, separated partially by a thin bony plate, the septumn
tubze.

What are the ossicles of the tympanum ?

Three bones forming a movable chain, passing between the
membrana tympani and the oval window (Fig. 142), called the

Malleus or hammer, consisting
of an oval head articulating with
the incus, a neck, a manubrium
or handle, affording attachment
near its root to the tensor tym-
pani muscle, a short process, proc-
essus brevis, coming in contact with
the membrana tympani, and a
processus gracilis or long process,
lodged in the Glaserian fissure,
and fastened by bony or liga-

FiG. 142.—The small bones of the 11t0US attachment ; the
left ear; external view (enlarged)  Jncus or anwvil, having a body
(after Gray). articulating with the malleus, a
long process terminating in a rounded end, the os orbiculare,
or lenticular process, which articulates with the head of the
stapes, and a short process attached to the margin of the open-
ing into the mastoid cells; the

Stapes or stirrup consists of a head articulating with the os
orbiculare, a neck receiving the ingertion of the stapedius mus-
cle, two branches or erura joining the oval base, which latter is
E%nnected with the margins of the oval window by ligamentous

ers

Describe the ligaments of the ossicles.

The suspensory ligament of the malleus, passing between the
tympanic roof and the head of the malleus; the anterior liga-
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ment of the malleus goes trom its neck to the anterior wall near
the Glaserian fissure ; the external ligament of the malleus, fan-
shaped, converges from the margin of the notch of Rivinus to
the processus brevis.

The posterior ligament of the ineus, passing between the POs-
terior tympanic wall near the margin of the opening into the
mastoid cells and end of the short process of the incus; the
suspensory ligament of the incus, descending from the tympanic
roof to the incus, near its articulation with the malleus ; the

Annwlar ligament of the stapes, connecting the circumference
of its base to the margins of the oval window ; the

Capsular ligaments, around the articulations between the
incus and the malleus, os orbiculare and stapes, these joints
having their surfaces coated with hyaline cartilage and being
provided with synovial membranes,

Other ligaments have been deseribed under special names, as
accessory anterior and inferior ligaments of the malleus, and
the obturator ligament of the stapes, this latter being a mem-
brane filling up the opening between the crura of the stapes.

Describe the muscles of the tympanum.

Only two are well recognized. Sommering deseribed four,
others have mentioned still more ; but further research proves
them to be licamentous or fascial ; the major and minor laxator
tympani muscles are now deseribed as ligaments of the malleus.

Tensor tympani: origin, under surface of the petrous bone, ad-
joining portion of the cartilaginaus Eustachian tube, its own
osseous canal ; it makes a sharp bend ontward around the end
of the processus cochleariformis ; 7nsertion, handle of the mal-
leus near the root; action, draws the membrana tympani in-
ward—-i. e, inereases fension ; nerve, by a twig to the internal
pterygoid muscle through the otic ganglion.

Stapedius : origin, from the interior of the pyramid ; insertion,
neck of the stapes; its tendon may contain a bony spine; ac-
tion, compresses the contents of the vestibule; it pushes the
hinder part of the base of the stapes into the vestibule and
draws the fore part from it ; nerve, filament of the facial.

Describe the arterial supply of the tympanum.
These arteries are about six in number; two are large, and
form a vascular circle on the margin of the membrana tym-

24
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pani. The tympanic branch of the internal maxillary enters
by the Glaserian fissure and is distributed to the membrana
tympani, joining the

;'_":{aj,rfuam-rmh’”'rf, from the posterior auricular to the back part
of the tympanum and mastoid cells, This enters by the stylo-
mastoid foramen. Other small branches are the petrosal, from
the middle meningeal, entering through the hiatus Fallopii;
the

Tympanie, from the internal carotid, perforating the thin
bony wall ; the

Tympanic branch of the Vidian, from the internal maxillary
and a

Branch from the ascending pharyngeal, both by the Eusta-
chian tube.

‘What nerves supply the tympanum ?

The tympanic branch of the glosso-pharyngeal (Jacobson’s
nerve), which pierces the floor of the tympanum, and aids in
forming the tympanic plexus, which supplies the fenestrae,
mucous membrane, and Eustachian tube; the

Tympanie branch of the fucial, Euppl}ll]ﬂ' the stapedius
muscle ; the

Branch Jrom the otic ganglion, supplying the tensor tympani
muscle.

(The chorda tympani from the facial, passing into the tym-
panum by the iter chordae posterius, emerging by the iter
chordee anterius, arching across the eavity between the handle
of the malleus and the long process of the incus; it is covered
with mucous membrane and gives off no branches.)

Describe the formation of the tympanic plexus.

The plexus oceupies shallow grooves on the inner wall of
the middle ear, especially on the promontory, and is formed by
(1) Jacobson’s nerve from the petrosal ganglion of the glosso-
pharyngeal ; (2) the small deep petrosal (carotico-tympanicus
superior) runs in the processus cochleariformis, enters the
foramen lacerum (middle lacerated), and joins the sympathetic
plexus on the carotid artery; (3) a branch joins the great
superficial petrosal nerve in the hiatus Fallopii; (4) the small
superficial petrosal receives a filament from the geniculate gan-
glion of the facial and passes to the otic ganglion; (5) the
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carotico-tympanicus tnferior is a sympathetic twig (or twigs)
passing up from the carotid plexus to the tympanic plexus.

Describe the Eustachian tube.

It is about one and one-half inches (36 mm.) long, passing
downward at an angle of 30° from the horizontal, forward and
inward at an angle of 45°, the passage by which the air in the
middle ear freely communicates with that in the pharynx, thus
permitting equal pressures on the tympanic membrane, It con-
sists of about one-third bone and two-thirds fibro-cartilage and
fibrous tissue ; their point of junction is the narrowest part of
the tube, the ésthmus tub:.

The osscous portion is one-half inch long, commencing at the
lower part of the anterior tympanic wall, gradually narrowing
to terminate at the angle of junetion of the petrous and
squamous portions of the temporal bone.

The cartilaginous portion is about one inch long, formed by
a triangular plate of elastie fibro-cartilage curved upon itself
into a partial tube; but inferiorly the margins are not in con-
tact, the defeet being filled by fibrous and muscular tissue.

The mucous membrane is continuous with that of the phar-
ynx, and is covered with ciliated epithelium, thick below and
thin above.

Where is the pharyngeal orifice situated ?

At the upper lateral portion of the pharynx behind the in-
ferior turbinated bone, above the level of the nasal floor.

Has this tube any special muscles ?

Spheno-staphylinus : origin, spine of the sphenoid and the car-
tilaginous tube; insertion, pharyngeal aponeurosis, or soft palate,
palate bone near the posterior nasal spine, or hamular process;
nerve, probably the pharyngeal plexus through the spinal ac-

cessory ; action, lifts the palate or dilates the tube.

' Salpingo-pharyngeus: a thin layer beneath the mucous mem-
brane, rising from the ecartilage of the tube, passing to the
palato-pharyngeus musele ; nerve and action as given above.

Rare museles : pterygo-salpingoideus, petro-staphylinus, pal-
ato-staphylinus, glosso-staphylinus. The levator and tensor
palati muscles dilate the tube.
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Give the arterial and nerve-supply of the Eustachian tube.
The ascending pharyngeal, from the external carotid.
Branches .'9"' the midddle m,.n"h'-‘..”yf'l'h'r} from the internal maxil-

lary
Branch from the stylo-mastoid artery.

The nerves arve, in addition to those supplying the museles
of the tube (supra), from the fifith and seventh pairs and the
spunal accessory.

The Internal Ear, or Labyrinth.

Name its divisions.

The osseous frbeuqu, consist- g Vestibule® (Fig. 143),

Semicircular canals®sT
ing of 112
Coclilea®,
( Utricle,
- Membranous semicireunlar
The membranous labyrinth, con- Sl
. 5,

Naceule,

T R I
l Membranous cochlea.

The internal auditory ecanal, at the bottom of which 1s the
lamina eribrosa, for the passage of the auditory nerve and ves-
sels and the facial nerve.

The auditory nerve, eighth eranial ( portio mollis), is the spe-
cial nerve of hemnn‘ distributed mll', to the internal ear.

The organ of Corti is what the retina is to the eye, viz. the
terminal and receptive apparatus.

Describe the internal ear.

It is formed by a series of cavities excavated in the petrous
bone, communicating externally with the middle ear by the
rmmd and oval wmdnwa, internally, with the internal a,uu:ll’t,r[‘.n:l"glr
canal ; within the osscous labyrinth, surrounded by the peri-
{ymph, is the

Membranous labyrinth—filled with endolymph—upon which
the auditory nerve-filaments are distributed.

Describe the various subdivisions of the osseous labyrinth,

The vestibule is the common central cavity with which all
parts of the internal ear communicate, placed behind the coch-
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lea, in front of the semicircular canals, at the inner side of the
tympanum ; it is ovoid, measuring about one-fifth of an inch
(5 mm.) {mm before backw ard, as well as from above down-
ward, less from without inward, and presents

The fenestra ovalis, on its outer wall, closed in the fresh
state by the base of the stapes and its ligament.

The fovea hemispherica®, a small cire uLlr depression on its
inner wall, perforated antero-inferiorly by several minute
foramina for the auditory nerves to
the saccule; the perforated plate is
called the macula cribrosa,

The erista wvestibuli is a vertical
ridge behind the macula eribrosa ; its
anterior part is the pyramidal emi-
nence ; below, the crista divides and
encloses the fossa cochlearis pierced
by nerve-fibers.

The aquaeductus vestibuli, at the - -
back part of the inner wall, trans- F[G,_HE.-—-THE left osseous

i . labyrinth laid open; exter-
mitting a small vein, and the ductus a1 view (enlarged) (Leidy).
enrfaf-ympﬁrth'f:rm! a tubular ]lrnl(mgﬂ-
tion of the lining membrane of the vestibule, ending in a
pouch in the eranial cavity between layers of the dura mater.

The fovea hemielliptica’, a transversely-oval depression on
the roof, separated by the erista vestibuli from the fovea hemi-
spherica.

The orifices of the semicircular canals®, five in number, open
behind.

The apertura sealz vestibuli cochlez is situated anteriorly.

Describe the semicircular canals®’,’.

They are three curved bony tubes, each describing the greater
part of a circle or ellipse, of unequal lengths, of a diameter of
% inch (1.5 mm.), each lying at a right angle to the other two

presenting at one end a dilatation, or ampulla, nearly
double the diameter of the tube (2.5 mm.); the

SNuperior semicircular canal® is vertical, deseribes about two-
thirds of a circle, passes at right angles to the posterior surface
of the petrous bone, and forms a projection upon its anterior
surface ; it is 20 mm. long ; its outer end is its ampulla, open-
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ing separately into the vestibule ; its inner undilated extremity
joins with that of the

Posterior semicirenlar canal®, opening by a common orifice
at the back of the vestibule ; this canal is also vertical, is nearly
parallel to the posterior surface of the petrous bone, and is the
longest (22 mm.), the dilated extremity opening at the lower
back part of the vestibule; the

External, or horizontal semicirenlar canal’, is the shortest
(15 mm.), and is directed outward and backward ; its ampullated
end opens into the vestibule just above the oval window, its
other extremity by a separate orifice at the upper back part of
the vestibule.

Describe the cochlea.

The cochlea® (Fig. 144) is conieal, somewhat resembles a snail-
shell, and forms the anterior part of the labyrinth ; it is placed
almost horizontally in frout of the
vestibule, its apex directed ont-
ward, forward, and downward, its
base corresponding to the internal
auditory meatus; its length is 5
mm., and breadth at base 9 mm.
Viewed from its base, the right
cochlea 1s coiled clockwise; it
presents the

Modiolus, a -eentral conical
axis, perforated by numerous

FIG. 144.—The left cochlea laja  canals for filaments of the coch-

open (enlarged) (Leidy). lear branch of the auditory nerve,

its apex terminating in a delicate

expanded lamella, like a funnel divided longitudinally, called

the infundibulum ; extending from base to apex is a canal, the

canalis centralis modioli, for a small nerve and artery. Making

two and one-half (two and three-fourths, Quain) spiral turns
around the modiolus 1s the

Spiral canal®, about one-twelfth of an inch (2 mm.) in diam-
eter, and one and one-third inches (33 mm.) long, narrowing
from base to apex, there forming the cupola, where the scala
tympani and scala vestibuli, formed by the lamina spiralis,
communicate by the helicotrema.
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The cochlea presents three openings: the fenestra rotunda,
connecting the scala tympani with the middle ear, an oval
opening from the scala vestibuli into the vestibule, and that
of the agquaductus cochleze” for an emissary vein; projecting
from the modiolus is the

Lamina spiralis'® (Fig. 144), a process formed of two bony
lamellze, between which are numerous canals for nerve-fibers,
defective in the last half turn of the cochlea, leaving an aperture,
the helicotrema, and terminating by the hook-like hamular
process™ ; winding around the modiolus at the point of attach-
ment of the lamina spiralis is the eanalis spiralis modioli, lodg-
ing the enlargement of the cochlear nerve containing ganglion-
cells, called the ganglion spirale, whence come the nerve-branches
to the organ of Corti.

What is the scala vestibuli*’ (Fig. 144) ?

It is that portion of the canal of the cochlea above the lamina
spiralis and membrane of Reissner, communicating with the
vestibule below and the scala tympani above, by the helico-
trema ; it is filled with perilymph.

Describe the scala tympani *.

It is that portion of the spiral canal below the lamina
spiralis and the membranous cochlea, terminating below
at the round window—which is closed by a membrane, the
membrana  tympani  secundaria—and communicating above
with the scala vestibuli at the helicotrema; it is filled with
perilymph.

What is the aquaeductus cochlea @ ?

A small canal transmitting a vein from the cochlea to the in-
ferior petrosal sinus, commencing at the lower wall of the scala
tympani, and ending to the inner side of the carotid canal on
the interior surface of the petrous bone.

Describe and name the subdivisions of the membranous
labyrinth (Fig. 145).
Tt eonsists of a series of closed membranous sacs containing
endolymph ; its various parts are called
[triele, ) two membra-
SNacecule, } nous sacs,
with the former of which communicate the three

The wvestibule, consisting of the
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Membranous semicircular canals.

The utricle and saccule are separate, but are indirectly con-
nected by a minute canal passing from the saccule to a similar
one from the utricle, forming the endolymphatic duct which
passes along the aquaeductus vestibuli to end by a blind pouch
on the posterior surface of the petrous bone; the saccule ecom-
municates with the scala media by the canalis reuniens. The
endolymph in all parts thus communicates freely.

Describe the utricle,

It is an oblong, laterally compressed sae, filled with endo-
lymph, placed in the upper back part of the v estibule in the fovea
hemielliptica, communicating behind with the membranous semi-
circular canals by five openings, and has distributed, chiefly at
one part of its walls, numerous branches of the auditory nerve,
at which point is a round mass of minute crystals of caleium
carbonate, bound together by delicate fibrous tissue forming
the otoliths, otoconia, or ear-stomes ; the thickening of the wall
both of the utricle and saccule, where the nerves penetrate,
is called the macula acustica.

rf L
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Fi6. 145.—The right membranous labyrinth ; external view (enlarged) (Gray).

‘What are the membranous semicircular canals ?

They are three canals of the same shape, but one-fifth to one-
third the diameter of the containing osseous canals, to which
they are fastened by numerous fibrous bands; their five ori-
fices open into the utricle. Each has three coats, fibrous, tunica
propria, and an epithelial lining.
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Describe the saccule.

It is a globular sac, smaller
than the utricle, to which it
is attached at one puint, and
lies in the fovea hemispheriea;
it is surrounded with peri-
lymph, and indirectly com-
municates by a short canal
with the utricle and with the
membranous cochlea or scala
media by the canalis reuniens
of Hensen, a funnel-shaped .
duet, 1 mm. long, and 0.5 mm. F1. 146.—Section of the first turn of

ety S T O the cochlea, showing the three scal=
wide. The saccule is 3 mm. (gnlarged). (Leidy)
long and 2 mm. broad; it
contains a small bundle of otoliths ; numerous nerves open on
its floor upon a macula.

What is the membranous canal of the cochlea (Fig. 146)?

More usually called the scala media, canalis cochleze, or the
ductus cochlearis, it begins by a blind extremity at the lower
anterior portion of the vestibule, enters the cochlea, where it
forms in cross-section a triangular canal, its base being the
outer wall of the cochlea, its lower wall the membrana basil-
aris’, its upper the membrane of Reissner™; it is filled with
endulymph and contains the organ of Corti*, covered by the
delicate membrana tectoria® parallel with the basilar membrane”.
The periostenm on the upper surface of the osseous spiral
lamina forms an elevation, the

Limbus lanvinze spiralis "’, which presents an upper and a lower
margin called respectively the labium vestibulare and labium

tympanicum, the groove formed between these being termed
the sulcus spivalis®, shaped like the letter C.

‘What is the membrane of Reissner”?

A delicate membrane stretched between the outer wall of
the cochlea and the periostenm of the vestibular surface of the
osseous spiral lamina near the eommencement of the limbus
laminge spiralis™, forming the upper wall of the scala media.
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What is the membrana basilaris®?

A thin membrane passing from thu labium tympanicum to
the wall of the l;m;hlq,a where 1t expands into the triangular
ligamentumn spirale'™ [t forms a part of the floor of the seala
media, supporting on it:a upper surface the organ of Corti *°,

Describe the membrana tectoria or membrane of Corti’.

A delicate membrane rising from the upper surface of the
limbus near the attachment of the membrane of Reissner”®,
passes over the superior labium, and dips down into the spiral
groove like a pad ; it runs nearly parallel with the basilar mem-
brane *, rests upon the organ of Corti®, and ends in the outer
hair-cell region.

Describe the organ of Corti® (Fig. 147).

It consists of a complex body formed by a series of some
three thousand arches roofing over a space called the zona
arcuata, formed of rods and epithelial hair-cells, lying upon
the membrana basilaris” and covered by the membrana tectoria®;
the

Rods of Corti are diapnqed in two rows, the 7nner™ and
outer rods, each rod with its swollen base resting upon the
basilar membrane®, and its expanded upper end inclined toward
and in contact with the opposite one, forming an arched canal ;
the upper end of the inner rod resembles the upper end of the
human ulna ; the same end of the outer rod resembles a swan's
head ; there are about 5600 inner rods, 4000 outer rods;
buﬁfm cells oceupy the angle between the base of each I'Ud
and the basilar membrane.

F1i. 147.—A pair of rods of Corti, from the rabbit (highly magnified) (Leidy).

Hair-cells* (Fig. 148) are epithelial cells with stiff hair-like
cilia 3 ; outer hair-cells, external to the onter rods™, present four
rows, numbering about 12,000 ; énner hair-cells present a single

L
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row internal to the inner rods®, numbering about 3500, Each
hair-cell, outer or inner, has about 20 hairlets. Beneath and
between the hair-cells are the cells of Diecters, each expanding
into a phalangeal proeess ; the

Lamina veticularis 18 formed of several rows of small
fiddle-shaped cuticular structures called phalanges, con-
nected together and to the heads of the
outer rods, forming rings™, through
which project the hairs of the outer hair-
cells.

Describe the auditory nerve.

Its superficial origin is by two roots,
mesial, from the groove between the olivary
and restiform bodies at the lower border
of the pons (page 246) ; the other, lateral,
winds around the restiform body appar-
ently connected with the auditory striee.
It enters the internal auditory canal with
the facial nerve, and at its end divides
into an upper vestibular portion which
comes from the mesial root only, and a
lower portion which belongs wholly to
the lateral root and passes through the

Fic, 48.—View of a2 foramina below the erista faleiformis; it
small partofthe human P 2
organ of Corti, from gives off a posterior branch and the coch-
EEE}‘IE (highly magni- 7., nerve. ;

It 1s here necessary to mention some of
the bony parts involved. The end of the internal anditory
canal is the lamina eribrosa, transmitting the nerves as seen=
in the diagram (Fig. 149).

Crista  fuleiformis runs across Ay Lall —_gma Ar Crib S,
the lamina, separating a small  Gristafatef— )™
superior fossa from a large in-  £rGnt Gock
ferior one. The upper fossa is

the area eribrosa superior ; ante-

rior to it s the orifice of the Fig LA unius of the it i
agquaeductus Fallopii for the en-

trance of the facial nerve. The inferior fossa shows posteriorly
(1) area eribrosa media, (2) foramen singulare, anteriorly (3)
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THE ANATOMY OF INGUINAL HERNIA.

What is the inguinal canal?

The canal passing downward and inward for one and one-half
inches (3.5 em.), which lodges the spermatic cord in the male,
the round ligament in the female, pursuing a course nearly
parallel to Poupart’s ligament through or between the abdom-
inal muscles, commencing at the internal abdominal ring and
terminating at the external abdominal ring® (Fig. 150).

Describe the internal abdominal ring.
It is an ovoidal opening in the transversalis fascia® midway
between the anterior superior iliac spine and the symphysis

pubis, about half an inch above Poupart’s ligament® It is
bounded above and externally by arched fibers of the trans-
versalis muscle', below and internally by the epigastrie ves-
sels™; from its circumference passes the infundibuliform fuscia
on to the spermatie cord or round ligament.

What is the external abdominal ring"?

An obliquely triangular opening in the aponeurosis® of the
external ﬂb{]ique muscle', just above the crest and to the inner
side of the spine of the pubes; from base to apex it averages one
inch, by half an inch transversely. It is bounded below by the
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erest of the pubes, above and in front by the curved interco-
lumnar fibers™ and on each side by the free borders of the apo-
neurosis called the dnternal® and external columns® or pillars of
the ring ; from the margins of the ring passes on to the cord
or round higament, the intercolumnar fuscia.

Give the boundaries of the inguinal canal.

Aunteriorly, the skin, superficial fascia, the aponeurosis of the
external oblique throughout, and the outer third of the internal
oblique muscles,

Posteriorly, the triangular fascia of the abdomen, eonjoined
tendon' of the internal oblique and transversalis museles,
transversalis fascia', subperitoneal tissue, and peritoneum.

Superiorly, the arched fibers of the internal oblique' and
transversalis muscles.

Inferiorly, the union of the transversalis fascia™ with Pou-
part’s and Gimbernat’s ligament®.

What is Poupart’s ligament®?

The infolded, thickened margin of the aponeurosis of the ex-
ternal oblique, extending from the anterior superior iliac spine®
to the spine of the pubes, from which it is reflected a short
distance along the pectineal line, forming Gimbernat’s ligament ;
an oblique band of fascia or tendinous fibers arises from the
external oblique aponeurosis of one side to be inserted into the
pubie crest and the pectineal line of the opposite side, passing
inward beneath the spermatic cord behind the inner pillar, in
front of the conjoined tendon ; it is called the friangular fascia
of the abdomen ; the lower part of Poupart’s ligament forms
the external pillar of the external abdominal ring®.

Describe the relations of the epigastric artery and the inter-
nal abdominal ring.

It passes between the transversalis fascia and the peritoneum
along the lower inner margin of the internal ring beneath the
spermatic cord.

What is the cremasteric fascia?

A series of muscular loops connected by areolar tissue in-
vesting the spermatic cord, supposed to have been derived from
the internal oblique muscle during the descent of the testicle,
and, of course, absent in the female.
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What is Hesselbach's triangle ?

A triangular space at the lower part of the inner surface of
the abdominal wall, bounded externally by the epigastric artery,
and a fold of the peritonenm covering it, the plica epigastrica ;
internally by the margin of the rectus muscle, and below by
Poupart’s ligament ; the conjoined tendon stretches across the
inner two-thirds of this space.

What is an external or oblique inguinal hernia ?

A protrusion of an abdominal viscus, usually of the howel,
omentum, or both, following the course of the spermatic cord
in the inguinal canal through both the internal and external
rings (when complete), the neck of the sac being to the outer
side of the epigastric artery.

What are the coverings of an oblique inguinal hernia ?
Skin ; superficial fuscia ; intercolumnar fascia ; cremasterie

fascia ; infundibuliform fascia, modified transversalis fascia;

subserous cellular tissue ; and peritonewm forming the sac.

Where is the seat of stricture most apt to be?

(1) At the internal ring, (2) the inguinal canal by fibers of
the internal oblique or transversalis muscles, (3) at the exter-
nal ring, provided it is not at the thickened neck of the sae,
the most usual site in old hernize.

‘What is an internal or direct inguinal hernia ?

One where the protrusion passes through some part of Hes-
selbach’s triangle, passing directly through the external ab-
dominal ring, the neck of the sac being dnternal to the epi-
gastric vessels.

What coverings has a direct hernia?

The same as an oblique, except that the transversalis fuscia
takes the place of the infundibuliform fascia, and the conjoined
tendon is substituted for the cremasterie fascia; the fibers of
the tendon may be forced apart or distended as an investment.

FEMORAL HERNIA.

Describe the femoral or crural canal (Fig. 150).
It lies beneath Poupart’s ligament® to the inner side of the
femoral vein', extending from the femoral ring above to the
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saphenous opening'™ below 5 it is about half an inch long, closed
above by the septum crurale, formed of condensed areolar tissue,
and below by the cribriform fascia, derived from the deep layer
of the superficial fascia, or from the fascia lata, covering the
saphenous opening.

The femoral or erural ving is an oval space between the
femoral vein and Gimbernat’s ligament, three-fifths to one inch
in diameter, larger in the female than in the male, sitnated be-
low and internal to the internal abdominal ring; it is closed
by the septum crurale and a lymphatic gland ; the

Saphenous opening, fossa ovalis, s an ovoidal opening one
and a half inches long by half an inch wide, below the inner
pmtmn of Poupart’s ]1u111||L||L" formed by the pubie portion™
of the fascia lata p.nnmw behind the femoral v essels, while contin-
uous with 1t by the inferior cornnis a strong fule .:,t.un;-i: process of
Burns', the ihac portion of the fascia lata, passing in _front of the
vessels, its narrow pubie portion blending with the attachment
of l’uupdrt s and Gimbernat’s llfrlmentm; this is called Hey's
ligament' or the superior cornu ; the opening is covered in b}’
the eribriform fascia.

Bound the crural canal.

Aunteriorly lie the transversalis fascia®, Poupart’s ligament®,
and the falciform process of the fascia lata'®

Posteriorly, iliac faseia, covering the pubic portion of the
faseia lata;

Externally, the fibrous septum separating it from the femoral
vein ;

Internally, the junction of the processes of the transversalis
and iliac fascize forming the femoral sheath lying against the
outer concave edge of Gimbernat’s ligament.

Deseribe the position of parts around the ring.

The spermatic cord in the male, the vound ligament in the
female, lie just above the anterior margin ; the

Femoral vein" lies upon its outer side ; the
¥ Epigastric artery crosses the upper outer angle of the ring;
the

Obturator artery once in three and a half cases arises in
common with the epigastrie, when it may closely skirt around
the upper and inner margins of the ring. ‘A
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Describe the septum crurale.

It is a layer of condensed cellular tissue upon which lics a
small lymphatie gland, closing the femoral ring.

What is the crural sheath ?

It is a continuation downward of the fascia transversalis in
front, and of the iliac fascia behind the femoral vessels forming
their sheath, divided by two septa into three compartments for
the femoral altElY externally, the femoral vein next, and leav-
ing a third internally, the femoral canal, or +u]:=+pl:||1I;I.J.mt_*,r for ir.

Describe the deep crural arch.

When present it is a band of fibers derived from the trans-
versalis fascia, crossing the front of and adherent to the erural
sheath, passing from the center of Poupart’s ligament, the
superficial crural arch, to the pectineal line behind the con-
joined tendon.

Where is the seat of stricture most apt to be ?

At (1) the junction of Hey's and Gimbernat’s ligaments,
(2) the margin of the saphenous opening, (3) the neck of the
hernial saec.

What are the coverings of a femoral hernia ?

They are skin, superficial fuscia, cribriform fascia, erural
sheath, septum crurale, subserous areolar tissue, and peritoneum
forming the sac.

THE PERINEUM AND ISCHIO-RECTAL REGIONS.

Perineum (Fig. 151) includes the outlet of the pelvis from
the apex of the subpubic arch to the tip of the coceyx, between
the ischial tuberosities; breadth, three and a half inches
(9 em.); length, four inches (10 cm.) A transverse line just
in front of the anus marks an anterior wrethral part, true per-
inewm, and a posterior anal part, the ischio-rectal region.

Ischio-rectal fossa®, of a triangular shape, between the end
of the rectum® and the tuberosity of the ischium® on each side;
its base corresponds to the skin, and apex to the point of
division of the obturator fascia and the origin of the anal
faseia ; its base is about one inch broad, its depth two inches,
being deepest behind, and is bounded nternally, by the

25
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sphincter ani®, levator ani®, and coceygeus® muscles ; externally,
by the tuberosity of the ischium® and obturator fascia; in
Jront, by the line of junction of the superficial and deep
perineal fascice; and behind, by the margin of the gluteus
maximus muscle' and the great sacro-seiatic ligament.

Internal  pudic vessels and nerve run about one and a half
inches above the margin of the ischiatic tuberosity, in Alcoek’s
canal.

Inferior hemorrhoidul vessels, occasionally large enough to
give trouble after lithotomy, traverse the center of each fossa.

What is the perineum ?

It is the anterior portion of the pelvie outlet, in front of the
ischio-rectal region ; it is of a triangular form, bounded, deeply,
by the rami of the pubes and ischia, forming, superiorly, the
pubie arch, and behind, by a line drawn between the ischiatie
tuberosities ; lateral boundaries measure three to three and a
half inches. The eentral point of the perinewm is one inch,
membranous urethra one and a half inches, in front of the
anus.

Describe the muscles of the perineum.

External sphincter ani*: origin, the tip of the coccyx® by a
tendinous band and superficial fascia; /usertion, the tendinous
center of the perineum?; action, closes the anus ; nerve, the fourth
sacral and the inferior hemorrhoidal of the pudie.

Internal sphincter ani: consists of an aggeregation of the
involuntary circular fibers of the intestine, forming a musecular
ring around the anal canal two lines thick and one inch broad.

Sphincter tertius (p. 276) : a transverse fold extending into
the rectum on the right side three inches above the anus,

Accelerator urina', bullo-cavernosus : it has symmetrieal halves
with a median raphé ; origin, central tendon of the perineum?® and
the median raphé in front; dnsertion, fibers spread over the
front of the triangular ligament, encircle the bulb and corpus
spongiosum, spread over the sides of the corpora cavernosa, to
which they are partly attached and partly terminate in a tend-
inous expansion eovering the dorsal vessels of the penis; action,
empties the urethra after the bladder ceases to contract, per-
haps aids in the erection of the penis; nerve, perineal branch
of the pudie,



|
|

THE PERINEUM AND ISCHIO-RECTAL REGIONS. 387

Erector penis®, ischio-cavernosus : origin, inner surface of the
tuberosity of the ischium, and the adjacent portion of its
ramus (erector clitoridis in the female arises from the ischial
tuberosity ; dnserted on the side of the crus clitoridis); inser-
tion, by an aponeurosis covering the crus penis into the outer

Fi1c. 151.—The museles of the perineum (Leidy).

side and the under surface of that body; aetion, maintains
erection ; nerve, perineal of the pudie.

Transversus perinei' : origin, inner front side of the tuberosity
of the ischium ; dnsertion, tendinous center of the perineum
meeting its fellow, external sphincter, and accelerator urinze ;
action, steadies the perineal center ; werve, perineal of the pudie.

Levator ani’: origin, posterior surface of the body of the
0s pubig, spine of the ischium, from the * white line,” which
is the angle of division between the obturator and recto-
vesical layers of the pelvic faseia; insertion, sides of the apex
of the coceyx®, opposite musecle by a median fibrous raphé,
extending from the coceyx to the anal margin, the side of
the rectum (or vagina) blending with the sphincter museles,
and the side of the prostate gland, uniting beneath it with the
opposite muscle mingling with the external sphincter and trans-
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versus perinei muscles at the perineal center®; wefion, supports
the rectum, vagina, and pelvie viscera, and with its fellow helps
to form the floor of the pelvis, a muscle of forced expiration;
nerves, perineal of the pudic and the fourth sacral.

Compressor or constrictor urethrz : origin, aponeurotic, from
the ischio-pubic rami on each side, from layers of the triangu-
lar ligament ; ‘nsertion, each muscle divides, surrounding the
urethra from the prostate gland to the bulb of the urethra,
uniting with the opposite muscle above and below this tube
by a tendinous raphé; action, shut-off muscle; nerves, dorsal
nerves of the penis from the pudiec.

Coceygeus®: origin, from the spine of the ischium, lesser sacro-
seiatic ligament, or obturator fascia ; nsertion, into the margin
of the coceyx and the side of the lowest segment of the sae-
rum ; action, raises the coecyx; completes the pelvie floor;
nerve, anterior branch of the fourth and fifth sacral.

Sphincter vaginz surrounds the vaginal orifice, and 1s homolo-
gous with the accelerator uringe in the male ; origin, central ten-
don of the perineum ; insertion, corpora cavernosa of the clitoris.

Erector clitoridis: it replaces the erector penis muscle.

Describe the perineal fasciz.
The superficial layer of the superficial fascia is thick, loose,

loaded with fat. and contipuous with the fascize of the ischio-

rectal and crural regions; it has no bony attachments ; the

Deep layer of the superficial fascia, superficial perineal fascia,
Colles’ fascia, are three names for an aponeurotic layer, con-
tinuous in front with the dartos of the serotum, is firmly at-
tached to the margins of the ischio-pubic rami, external to the
crura of the penis as far back as the ischial tuberosities, and
passes behind the transversus perinei muscles to become the
anterior layer of the deep perineal fascia.

The anterior layer of the deep perineal fascia is attached
above and laterally to the pubic arch, subpubic ligament and
rami of the ischium and pubes beneath the crura of the penis,
forming a dense membranous lamina, extending and attached
to the tendinous perineal center becoming continuous with the
deep layer of the superficial fascia behind the transverse peri-
neal muscles ; it embraces the anterior extremity of the mem-
branous urethra, which passes through it one inch below the
symphysis pubis, and is continued forward upon it.
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Transversus perinei muscles,
Transverse perineal arteries,
Superficial perineal vessels.

What parts are divided in lateral lithotomy ?
Skin,
Superficial and Colles’ fuscia,
Inferior hemorrhoidal vessels and nerves,
Posterior fibers of the accelerator urine muscle,
Transversus perinei muscle and vessels,
Superficial perineal vessels and nerves,
Triangular ligament, two layers,
Anterior fibers of the levator ant,
Part of the compressor urethre,
Membranous and prostatic portions of the urethra,
Lateral lobe of the prostate gland.

~ What structures must be avoided in this operation?
In front, the bulb and its artery.
FExternally, the internal pudic vessels and nerve.
Toward the median line and posteriorly, the rectum or neck
of the bladder, the entire division of the lateral lobe of the
prostate, venous plexus, or pelvie faseia.

Briefly describe the special points of interest commected with
the female perineum.

The perineal body is the point of junction of all the muscu-
lar and aponeurotic structures of the perineum, forming a
pyramidal mass of tissue extending for some distance up be-
tween the rectum and vagina, upon the integrity of which de-
pends the proper support afforded to the pelvic viscera by the
Hloor of the pelvis.

The length of the female perineum is only about one inch,
extending from the posterior ecommissure to the verge of the
anus ; the accelerator urinze musele is replaced by the sphineter
waginze encircling the vaginal outlet ; the triangular ligament,
formed essentially as in the male, and perforated by the ure-
thra and vagina, is much smaller and weaker.
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Biceps, flexor cubiti, 162
Bicipital groove, 95
Bicuspid teeth, 261
Bladder, 318
ligaments of, 319
nerve-supply of, 321
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vessels of, 321
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perineal, 390
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of vertebra, 70
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Bone, astragalus, 113
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femur, 106
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frontal, 22
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of corpus spongiosum, 325
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Dorso-lumbar nerve, 252
Dorsum sella, 32
Douglas’s pouch, 354
Duet of Bartholin, 264
common bile-, 252
cystic, 282
¢jaculatory, 331
of Gartner, 339
hepatic, 251
lacrimal, 361
lymphatie, right, 221
nasal, 362
pancreatie, 284
of Rivinus, 265
Stensen's, 265
thoracic, 221
thyro-glossal, 266
Wharton’s, 265
Ductless glands, 284
Duetus cochlearis, 377
communis choledochus, 282
endolymphaticus, 373
Duodenum, 272
Dura mater, 240
cerebral, 222
sinuses of, 214

EAR, 363

external, 363

internal, 372

middle, 365
Ear-point, 364
Ear-stones, 376
Eighth nerve, 246
Ejaeulatory duet, 331
Elhow-joint, 128
Eleventh nerve, 247
Eminence of aqueductus Fallopii,

367

ilio-pectineal, 87
Eminentia arenata, 33, 60

articularis, 35

collateralis, 231
Emissary veins of Santorini, 214
Emulgent vein, 316
Enamel cells, 263

columns, 261

membrane, 263

organs, 263

pulp, 263

of tooth, 261
Euarthroses, 118
Endocardium, 1586
Endolymph, 375

INDEX.

Endosteam, 19
Ensiform cartilage, 80

| Epencephalon, 224

Epicondyle of femur, 109
of humerus, 96
Epidermis, 541
Epididymis, 328
Epigastric artery, deep, 200
superficial, 208
superior, 196
region, 290
Epiglottis, 297
muscles of, 300
Epiphysis, 22
cerebri, 233
Equator of eye, 345
of lens, 354
Equatorial plane of eye, 345
Erectile tissue, 326
Erector elitoridis, 387
penis, 387
spinge, 152
Esophageal artery, 200
Esophagus, 269
Ethmoid bone, 40
articulations of, 42
centers of ossification of, 42
cells, 41
process of inferior turbinated,
o2
Ethmoidal canals, 25
foramen, 64
foramina, 58
notech, 24
spine, 31
Ethmo-sphenoidal suture, 64
Eustachian tube, 371
opening of, 368
valve, 183
Exoccipitale, 27

| Extensor brevis digitorum, 179

hallueis, 179
pollicis, 167
carpi radialis longior, 165
ulnaris, 166
coceygis, 155
communis digitorum, 166
indieis, 167
longus digitorum, 175
hallueis, 175
pollicis, 167
minimi digiti, 166
ossis metacarpi pollicis, 166

| External capsule, 230
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Hand, bones of, 102
fascime of, 167
muscles of, 168

Hard palate, 263

Hasner, valve of, 362
Hdu.r-ﬂ An hllhllh 15
system, 18

Head, bones of, 22

of bone, 21

of femur, 106

of fibula, 112

of humerus, 95

musecles of, 142

of radius, 100

of rib, 81

of tibia, 110

veins of, 214
Heart, 182

structure of, 186

veins of, 220
Helicine arteries, 326
Helicis major, 364

minor, 264
Helicotrema, 374
Helix, 363
Hemiarthrosis, 117
Henle's loop, 313
Hensen's line, 140
Hepatic artery, 202, 281

duct, 2581

veins, 280
Hepato-duodenal ligament, 293
Hernia, femoral, anatomy of, 353

inguinal, anatomy of, 351
Hesselbach’s triangle, 353
Hey's ligament, 354
Hiatus Fallopii, 35, 60
Highmore, antrum of, 43, 46
Hilum of kidney, 313

of liver, 278

of lung, 304

of spleen, 285
Hip-joint, 132
Hippoeampus major, 231
Histology, definition of, 17
Horizontal plate of palate bone, 52
Horner's muscle, 142
Houston’s folds, 276
Huguier, canal of, 86, 367
Humerus, 95

development of, 97

muscular attachments of, 97
Humors of eye, 346, 354
Hunter's canal, 172

INDEX.

' Hyaloid canal, 354
membrane, 354

| Hydatids of Morgagni, 329
Hymen, 339
Hyoglossus, 148
Hyoid bone, 78
Hypochondriae regions, 290, 202
- Hypogastrie artery, 204

ph*:-:us 259

region, 291

Hypoglossal nerve, 248, 267

ILEO-CECAL valve, 273
| Ileum, 273
lliac artery, 204
common, 203
surgical anatomy, 212
deep cirenmflex, 206
external, 205
internal, 203
surgical anatomy, 213
superficial circaumflex, 208
im-_.ﬂ =0
vein, common, 219
internal, 219
Iliacus, 170
LHio-costalis, 152
liiu-i'umurul ligament, 132
| Ilio-hy pogastric nerve, 252, 253
| Ilio-inguinal nerve, 253
Illu lumbar, m*tuy, 205
| Iio-pectineal eminence, 87
line, 87
I]iu-tibial band, 170
Ilium, 85
[ Impression, rhomboid, 91
| Incisive fossa, 44
Incisor crest, 47
fossa, 55
teeth, 261
Incisura cerebelli, 236
intertragica, 363
Incus, 368
Inferior eurved line, 28
Infracostales, 159
Infraorbital artery, 357
groove, 45, 64
Infraspinatus, 16:2
Infraspinous fossa, 91
Infratemporal ridge, 33
Infundibula of lungs, 307
Infundibuliform fascia, 328
Infundibulum, 229
of cochlea, 374
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Ovarian arteries, 339
artery, 203, 336
nerves, 339

Ovaries 337

Ovicapsule, 338

Oviduets, 337

Ovisacs, 338

Ovoidal facets, 110

Ovula Nabothi, 336

Ovum, 338

PAcCcHIONTIAN bodies, 223
depressions, 26
Pacinian corpuscles, 341
Palatal muscles, 148
Palate bone, 50
center of ossification of, 52
hard, 263
process of superior maxillary,
45, 47
soft, 264
Palatine canal, accessory posterior,
o2
anterior, 47
posterior, 44
fossa, anterior, 47
Palato-glossuns, 148
Palato-maxillary suture, 64
Palato-pharvngens, 148
Palmar fascia, 167
Palmaris brevis, 169
longus, 164
Palpebral arteries, 357
fissure, 359
Pampiniform plexus, 330
Panereas, 283
lesser, 284
Pancreatic duct, 284
Papilla Vateri, 282
Papille of tongue, 266
Papillary layer, 341
Paracentral lobe, 228
Parallel fissure, location of, 239
Paramastoid, 29
Parathyroid glands, 287
Parietal bone, 25
development of, 26
eminence, 25
foramen, 26
fossa, 26
lobe, 225
Parieto-oceipital fissure, external,
225
internal, 226

INDEX.

| Parieto-oceipital fissure, location of,
2030
Parotid gland, 264
Parovarium, 339
Pars ciliaris retinge, 351, 352
intermedia, 333
iridica retinge, 351
optica retinge, 351
Patella, 109
atheticus, 242
Pectineus, 172
Pectoralis major, 161
minor, 141
Pedicles of vertebra, 70
! Peduncles of eerebellum, 235, 237
| Pelvie bones, 83
f development of, 88
fascia, 359
plexuses, 259
Pelvis, 88
diameters of, 89
differences between male and
female, 89
of kidney, 313
Penis, 325
blood-vessels and nerves of, 326
Perforated space, anterior, 229
posterior, 229
Perforating fibers of Sharpey, 19
Perieardial artery, 200
Pericardinm, 151
Perilymph, 372
Perimysinm, 140
Perineal fascise, 358
Perinenm, 385, 326
female, 390
Perineurium, 222
Periostenm, 19
Peritonenm, 202
Permanent teeth, 260
appearance of, 262
Peroneal artery, 210
bone, 112
Peronens brevis, 178
longus, 178
tertius, 175
Perpendicular plate of ethmoeid
hone, 41
Pes accessorius, 231
Petit, canal of, 355
Petro-oecipital snture, 57
Petrosal nerves, 245
process, 32
Petro-sphenoidal suture, 57
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vised.
Diseases of Women. By HENRY J. GARRIGUES, A. M., M. D., Gynecolo-
gist to 5t. Mark’'s Hospital and to the German Dispensary, New York City.
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net; Sheep or Half Morocco, $5.50 net.
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or Half Morocco, $4.00 net.

GRAFSTROM’S MECHANO-THERAPY.
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HIRST’S OBSTETRICS. Third Edition, Revised and Enlarged.

A Text-Book of Obstetrics. By BArTON CoOKE HIrRsT, M. D,, Professor
of Obstetrics, University of Pennsylvania, Handsome octavo volume of
873 pages, 704 illustrations, 36 of them in colors. Cloth, $5.00 net; Sheep
or Half Morocco, $6.00 net.
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HYDE & MONTGOMERY ON SYPHILIS AND THE VENEREAL

DISEASES. 2d Edition, Revised and Greatly Enlarged.

Syphilis and the Venereal Diseases. By JAMES NEVINS HYDE, M. D., Pro-

fessor of Skin and Venereal Diseases, and FRANK H. MONTGOMERY, M. D.,

Associate Professor of Skin, Genito-Urinary, and Venereal Diseases in Rush

Medical College, Chicago, lll. Octavo, 594 pages, profusely illustrated.
Cloth, $4.00 net.

THE INTERNATIONAL TEXT=-BOOK OF SURGERY. In Two
Volumes.

By American and British Authors. Edited by J. CoLLINS WARREN, M. D.,
LL.D,, F.R.C. 5. (Hon.), Professor of Surgery, Harvard Medical School,
Joston ; and A, PEARCE GOULD, M. S,, F. R. C. 8., Lecturer on Practical
Surgery and Tumlwr of Operative Surgery, Middlesex Hospital Medical
School, London, Eng. Vol. 1. General Surgerv.—Handsome octavo, 947
pages, with 458 |JL'1111‘|f111 illustrations and ¢ lithographic plates. Vol. II.
Special or Regional Swrgery.—Handsome octavo, 1072 pages, with 471
beautiful illustrations and 8 lithographic plates. Sold by Subscription.
Prices per volume : Cloth, $5.00 net: Sheep or Half Morocco, $6.00 net.

“ It is the most valuable work on the subject that has appeared in some years. The

clinician and the pathologist have joined hands in its production, and the result must be a
satisfaction to the editors as it is a gratification to the conscientious reader."" —Annals of

Surgery.

“ This is a work which comes to us on its own intrinsic merits. Of lhE latter it has
very many. The arrangement of subjects is excellent, and their treatment by the different
authors is f;qua'il} s0. What is especially to be rec:nmnmnrled is the painstaking endeavor
of each writer to make his subject clear and to the point. To this end particularly is the
technique of operations lucidly described in all necessary detail. And withal the work is up
to date in a very remarkable degree, many of the latest operations in the different regional
parts of the body being given in full d:—:l"l:ll'i There is not a chapter in the work from which
the reader may not learn something new.” —Medical Record, New York.

JACKSON’S DISEASES OF THE EYE.

A Manual of Diseases of the Eve. By EDWARD JACKSON, A. M., M. D,
Emeritus Professor of Diseases of the Eve, Philadelphia Polyclinic and Col-

lege for Graduates in Medicine. Iz2mo, volume of 535 pages, with 178 illus-
trations, mostly from drawings by the author. Cloth, $2.50 net.

KEATING’S LIFE INSURANCE.

How to Examine for Life Insurance. By JoHN M, KEATING, M. D., Fellow
of the College of Physicians of Philadelphia ; Ex-President of the Association
of Life Insurance Medical Directors. Royal octave, 211 pages. With
numerous illustrations. Cloth, $2.00 net,

KEEN ON THE SURGERY OF TYPHOID FEVER.

The Surgical Complications and Sequels of Typhoid Fever. By WM, W.
KEEN, M. D, LL.D., F, R. C.S. (Hon.), Professor of the Principles of Sur-
gery and of Clinical Surgery, Jefferson Medical College, Philadelphia, ete.
Octavo volume of 386 pages, illustrated. Cloth, 83.00 net.

KEEN’S OPERATION BLANK. Second Edition, Revised Form.
An Operation Blank, with Lists of Instruments, etc. Required in Various
Operations. Prepared by W. W, KEEN, M. D, LL.D., F.R. C.S. (Hon.),

Professor of the Principles of Surgery and of Clinical Surgery, Jefferson
Medical College, Philadelphia. Price per pad, of 50 blanks, 50 cts. net.
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KYLE ON THE NOSE AND TI‘IR{}AT. Second Edition.

Diseases of the Nose and Throat. By D. BRADEN KYLE, M. D., Clinical
Professor of Laryngology and Hhitmlng} Jefferson Medical College, Phila-
dL]phla Octavo, 646 pages; over 150 illustrations and 6 lithographic plates.
Cloth, $4.00 net; Sheep or Half Morocco, §5.00 net.

LAINE’S TEMPERATURE CHART.

Temperature Chart. Prepared by D. T. LAINE, M.D. Size 8x13%
inches. A conveniently arranged Chart for recording Temperature, with
columns for daily amounts of Urinary and Fecal Excretions, Food, Re-
marks, etc. On the back of each chart is given the Brand treatment of
Typhoid Fever. Price, per pad of 23 charts, 50 cts. net.

LEVY, KLEMPERER, AND ESHNER’S CLINICAL BACTERI-
OLOGY.

The Elements of Clinical Bacteriology. By DR. ERNST LEVY, Professor
in the University of Strasburg, and DR, FELIX KL EMPERER, l’rn atdocent
in the Unnermh of Strasburg. Translated and edited by AUGUSTUS A.
ESHNER, M. D.. Professor of Clinical Medicine, Phil: ulr;,lplua Polyclinic.
Octavo, 440 pages, fully illustrated. Cloth, $2.50 net.

LOCKWOOD’S PRACTICE OF MEDICINE. Second Edition,
Revised and Enlarged.

A Manual of the Practice of Medicine, By GEORGE ROE LOCKwWOOD,
M. D., Professor of Practice in the Women's Medical College of the New
York Infirmary, etc.

LONG’S SYLLABUS OF GYNECOLOGY.
A Syllabus of Gynecology, arranged in Conformity with “ An American
Text-Book of Gynecology.” By J. W. Long, M. D., Professor of Dis-
eases of Women and Children, Medical College of Virginia, etc. Cloth,
interleaved, $1.00 net.

MACDONALD’S SURGICAL DIAGNOSIS AND TREATMENT.

Surgical Diagnosis and Treatment. By J. W, MacpoNaLD, M. D. Edin,,
F.R.C.S. Edin., Professor of F’mctl-::e of Surgery and Clinical burgery
Hamline Universu} Handsome octavo, 8oo pages, fully illustrated. Cloth,
#5.00 net; Sheep or Half Morocco, $6.00 net.

MALLORY AND WRIGHT’S PATHOLOGICAL TECHNIQUE.
Second Edition, Revised and Enlarged.

Pathological Technique. A Practical Manual for Laboratorv Work in
Pathology, Bacteriology, and Morbid Anatomy, with chapters on Post-
Mortem Technique and the Performance of Autopsies. By FRANK B.
MALLORY, A. M., M. D., Assistant Professor of Pathology, Harvard Uni-
versity Medical %hnul Boston ; and James H., WriGHT, A. M., M.D.,
Instructor in Pathology, Harvard University Medical School, Boston.

McFARLAND’S PATHOGENIC BACTERIA. Third Edition,
increased in size by over 100 Pages.
Text-Book upon the Pathogenic Bacteria. By JOSEPH MCFARLAND,
M. D., Professor of Pathology and Bacteriology, Medico-Chirurgical Col-
lege of Philadelphia, ete, Octavo volume of 621 pages, finely illustrated.
Cloth, $3.25 net.
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MEIGS ON FEEDING IN INFANCY.
Feeding in Early Infancy. By ARTHUR V. MEIGS, M. D. Bound in limp
cloth, flush edges, 25 cts. net.

MOORE’S ORTHOPEDIC SURGERY.

A Manual of Orthopedic Surgery. By JaMES E. MoOORE, M, D., Professor
of Orthopedics and "uljunct Professor of Clinical "-urgfrn. University of
Minnesota, College of Medicine and Surgery. Octavo volume of 356 pages,
handsomely illustrated. Cloth, $z.50 net,

MORTEN’S NURSES’ DICTIONARY.

Nurses' Dictionary of Medical Terms and Nursing Treatment. Containing
Definitions of the Principal Medical and Nursing Terms and Abbreviations ;
of the Instruments, Drugs, Diseases, Accidents, Treatments, Operations,
Foods, Appliances, etc. encountered in the ward or in the sick-room. By
HONNOR MORTEN, author of ** How to Become a Nurse," etc. 16mo, 140
pages, Cloth, $1.00 net,

NANCREDE’S ANATOMY AND DISSECTION. Fourth Edition.

Essentials of Anatomy and Manual of Practical Dissection. By CHARLES
B. NANCREDE, M. D., LL.D., Professor of Surgery and of Clinical Surgery,
University of Mnluﬂ.m Ann '\rl;m Post-octavo, 500 pages, with full-pa
hthﬂgﬁphlc plates in colors and nearly zoo illustrations. Extra Cloth (or
Oilcloth for dissection-room), §2.00 net.

NANCREDE’S PRINCIPLES OF SURGERY.

Lectures on the Principles of Surgery, By CHARLES B. NANCREDE, M, D,,
LL.D,, Professor of ‘%urgcrv and of Clinical Surgery, University of Michigan,
Ann r'\.rlmr Octavo, 308 pages, illustrated. Cloth, $2.50 net.

NORRIS’S SYLLABUS OF OBSTETRICS. Third Edition,
Revised.

Syllabus of Obstetrical Lectures in the Medical Department of the University
of Pennsylvania. By RICHARD C. NORRIS, A, M., M. D., Instructor in
Obstetrics and Lecturer on Clinical and Operative Ghstclncs University
of Pennsylvania. Crown octavo, 222 pages. Cloth, interleaved for notes,
8z2.00 net.

OGDEN ON THE URINE.

Clinical Examination of the Urine and Urinary Diagnosis. A Clinical Guide
for the Use of Practitioners and Students of Medicine and Surgery. By |.
BERGEN OGDEN, M, D,, Instructor in Chemistry, Harvard University Med-
ical School. Handsome octavo, 416 pages, with 54 illustrations, and a num-
ber of colored plates. Cloth, 83.00 net.

PENROSE’S DISEASES OF WOMEN. Fourth Edition, Revised.

A Text-Book of Diseases of Women. By CHARLES B, PENROSE, M. D.,
PH. D., formerly Professor of Gynecology in the University of Pennsylvams..
Octavo volume of 538 pages, handsomely illustrated. Cloth, $3.75 net.
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PRYOR—PELVIC INFLAMMATIONS.

The Treaiment of Pelvic Inflammations through the Vagina. By W. R.
PryoRr, M. D., Professor of Gynecology, New York Polyclinic, 12mo, 248
pages, handsomely illustrated. Cloth, §z.00 net.

PYE’'S BANDAGING.

Elementary Bandaging and Surgical Dressing. 'With Directions concerning
the Immediate Treatment of Cases of Emergency. By WALTER I“.E-
F.R.C.S, late Surgeon to St. Mary's ][mpnal London. Small 12mo,
over 8o illustrations. Cloth, flexible covers, 5 cts. net.

PYLE’S PERSONAL HYGIENE.

A Manual of Personal Hygiene. Proper Living upon a Physiologic Basis.
Edited by WALTER L. PYLE, M. D., Assistant ‘-:ur;;,mn to the Wills Eve
Hospital, Philadelphia. Octavo volume of 344 pages, fully illustrated.
Cloth, $1.50 net.

RAYMOND’S PHYSIOLOGY. Second Edition, Revised and
Gireatly Enlarged.

A Text-Book of Physiology. By JosErH H. RAYMOND, A. M., M. D, Pro-
fessor of Physiology and Hygiene and Lecturer on Gynecology in the Long
Island College Hospital.

SALINGER AND KALTEYER'S MODERN MEDICINE.

Modern Medicine. By JuLius L. SALINGER, M.D., Demonstrator of
Clinical Medicine, Jefferson Medical College ; and F. J. KALTEYER, M. DD,
Assistant Demonstrator of Clinical Medicine, Jefferson Medical College.
Handsome octavo, 8o1 pages, illustrated. Cloth, §4.00 net.

SAUNDBY’S RENAL AND URINARY DISEASES.

Lectures on Renal and Urinary Diseases. By ROBERT SAUNDRY, M. D.
Edin., Fellow of the Royal College of Physicians, L.ondon, and of the Royal
Medico-Chirurgical Society ; Professor of Medicine in Mason College, Bir-
mingham, etc. Octavo, 434 pages, with numerous illustrations and 4 colored
plates. Cloth, $2.50 net.

SAUNDERS’ MEDICAL HAND-ATLASES. See pp. 16 and 17.

SAUNDERS’ POCKET MEDICAL FORMULARY. Sixth Edi-
tion, Revised.

By WiLLIAM M. PowgLL, M. D., author of * Essentials of Diseases of
Children " ; Member of Philadelphia Pathological Society. Containing 1844
formulze from the best-known authorities, With an Appendix containing
Posological Table, Formulae and Doses for Hypodermic Medication,
Poisons and their Antidotes, Diameters of the Female Pelvis and Fetal
Head, Obstetrical Table, Diet List for Various Diseases, Materials and
Dirugs used in Antiseptic Surgery, Treatment of Asphyxia from Drowning,
Surgical Remembrancer, Tables of Incompatibles, Eruptive Fevers, ete.,
ete. Handsomely bound in flexible morocco, with side index, wallet, and
flap. $z.00 net.

SAUNDERS’ QUESTION-COMPENDS. See pages 14 and 15.
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SCUDDER’S FRACTURES. Second Edition, Revised.

The Treatment of Fractures. By CHAS L. SCUDDER, M. D,, Assistant in
Clinical and Operative Surgery, Harvard University Medical School. Oec-
tavo, 433 pages, with nearly 6oo original illustrations. Polished Buckram,
$4.50 net; Half Morocco, $5.50 net.

SENN’S GENITO=URINARY TUBERCULOSIS.

Tuberculosis of the Genito-Urinary Organs, Male and Female. By NICH-
OLAS SENN, M. D, PH. D,, LL.D., Professor of the Practice of Hurger} and
of Clinical Surgery, Rush Medical College, Chicago. Handsome octave
volume of 320 pages, illustrated. Cloth, $3.00 net.

SENN’S PRACTICAL SURGERY.

Practical Surgery. By NICHOLAS SENN, M. D, PH. D., LL.D., Professor
of the Practice of Surgery and of CI 1|11:_a1 hmgtn Rllbh 1I'nIv::-:hn_:al College,
Chicago. Handsome octavo volume of 1200 pages, profusely illustrated.
L:lt:llh. $6.00 net ; Sheep or Half Morocco, §7.00 net. By Swbscription.

SENN’S SYLLABUS OF SURGERY.

A Hviiahub of Lectures on the Practice of Surgery, arranged in conformity
with * An American Text-Book of Surgery. ﬁt NICHOLAS SENN, M. D.,

PH.D., LL.D., Professor of the Practice of Surgery and of Clinical Surger}r
Rush Medical CnllegL Chicago. Cloth, $1.50 net.

SENN’S TUMORS. Second Edition, Revised.

Pathology and Surgical Treatment of Tumors. By NICHOLAS SENN, M. D,,
PH.D., LL.D., Professor of the Practice of Surgery and of Clinical Surgery,
Rush Medical College, Chicago. Octavo volume of 718 pages, with 478
illustrations, includidg 12 full-page plates in colors. Cloth, $5.00 net; Sheep
or Half Morocco, §6.00 net.

STARR’S DIETS FOR INFANTS AND CHILDREN.

Diets for Infants and Children in Health and in Disease. By L.OUIS STARR,
M. D., Editor of ** An American Text-Book of the Diseases of Children.”
230 blanks (pocket-book size), perforatec and neatly bound in flexible
morocco. $I1.25 net.

STENGEL’S PATHOLOGY. Third Edition, Thoroughly Revised.

A Text-Book of Pathology. By ALFRED STENGEL. M. D., Professor of
Clinical Medicine, University of Pennsylvania; Visiting Physician to the
I'ennsylvania Hospital. Handsome octavo, 3?3 pages, nearly 4oo illustra-
tions, many of them in colors. Cloth, $5.00 net; Sheep or Half Morocco,
$6.00 net.

STENGEL AND WHITE ON THE BLOOD.

The Blood in its Clinical and Pathological Relations. By ALFRED STEN-
GEL. M. D., Professor of Clinical Medicine, University of Pennsylvania ; and
C. Y. WHITE, JR., M.D., Instructor in Clinical Medicine, University of
Pennsylvania. J/n Press.
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STEVENS’ MATERIA MEDICA AND THERAPEUTICS. Third
Edition, Revised and Greatly Enlarged.

A Text-Book of Modern Therapeutics. By A. A, STEVENS, A. M, M. D,
Lecturer on Physical Diagnosis in the University of Pennsylvania,

STEVENS’ PRACTICE OF MEDIC]NE. Fifth Edition, Revised.

A Manual of the Practice of Medicine, A. A. STEVENS, A. M., M. D,,
Lecturer on Physical Diagnosis in the Lnnu&m of Pennsylvania. Spe-
cially intended for EtlldLl'I.{b preparing for gr: aduation and hospital examina-
tions. Post-octavo, 519 pages ; illustrated. Flexible Leather, $2.00 net.

STEWART’S PHYSIOLOGY. Fourth Edition, Revised.

A Manual of Physiology, with Practical Exercises. For Students and Prac-
titioners. By G. N. STEWART, M. A., M. D, D.Sc., Professor of Physiol-
ogy in the Western Reserve Ll'lltl..]"-ﬂ[} C Iue,hml Ohio. Octavo volume
of 894 pages; 336 illustrations and 5 colored plates, Cloth, $3.75 net.

STONEY’S MATERIA MEDICA FOR NURSES.
Materia Medica for Nurses. By EMILY A. M. STONEY, late Superintend-
ent of the Training-School for Nurses, Carney Hospital, South Boston,
Mass. Handsome octavo volume of 306 pages. Cloth, 81.50 net.

STONEY’S NURSING. Second Edition, Revised.

Practical Points in Nussing. For Nurses in Private Practice. By EMILY
A. M. STONEY, late Superintendent of the Training-School for Nurses,
Carney Hospital, South Boston, Mass. 456 pages, with 73 engravings and
8 colored and half-tone plates. Cloth, $1.75 net.

STONEY’S SURGICAL TECHNIC FOR NURSES.

Bacteriology and Surgical Technic for Nurses. By EMILY A. M. STONEY,
late Superintendent of the Training-School for Nurses, Carney Hospital,
South Boston, Mass. Iz2mo volume, fully illustrated. Cloth, $1.25 net.

THOMAS’S DIET LISTS. Second Edition, Revised.
Diet Lists and Sick-Room Dietary. By JEROME B. THoMmas, M. D,, In-

structor in Materia Medica, Long Island Hospital ; Assistant Bacteriologist
to the Hoagland Laboratory. Cloth, $1.25 net. Send for sample sheet.

THORNTON’S DOSE-BOOK AND PRESCRIPTION=WRITING.
Second Edition, Revised and Enlarged.

Dose-Book and Manual of Prescription-Writing. By E. Q. THORNTON,
M. D., Demonstrator of Therapeutics, Jefferson Medical College, Philadel-
phia.

VAN VALZAH AND NISBET’S DISEASES OF THE STOMACH.

Diseases of the Stomach. By WiLLIAM W, VAN VaLzaH, M. D., Pro-
fessor of General Medicine and Diseases of the Digestive System and the
Blood, New York Polyclinic; and J. DouGcLAs NISRET, M. D., Adjunct
Professor of General Medicine and Diseases of the Digestive ""-:,rsh:m and
the Blood, New York Polyclinic. Octavo volume of 674 pages, illustrated,
Cloth, $£3.50 net,
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VECKI’'S SEXUAL IMPOTENCE. Second Edition, Revised.
The Pathology and Treatment of Sexual Impotence. By VICTOR G. VECKI,
M.D. From the second German edition, revised and enlarged. Dem-
octave, 291 pages. Cloth, $2.00 net.

VIERORDT’S MEDICAL DIAGNOSIS. Fourth Edition, Re-

vised.
Medical Diagnosis. By DR. OsWALD VIERORDT, Professor of Medicine,
University of Heidelberg. Translated, with additions, from the ffth en-
larced German edition, with the authof’s permission, by IFRANCIS H.
STUART, A. M., M.D. Handsome octavo volume, 603 pages; 194 wood-
cuts. many of them in colors. Cloth, 400 net; Sheep or Half-Morocco,

$5.00 net.

WATSON’S HANDBOOK FOR NURSES.
A Handbook for Nurses. By J. K. WaTsoN, M.D. Edin. American
Edition, under supervision of A. A. STEVENS, A M., M. D., Lectun:_r on
Physical Diagnosis, University of Pennsylvania. 12mo, 413 pages, 73 illus-
trations. Cloth, $1.50 net.

WARREN’S SURGICAL PATHOLOGY. Second Edition.

Surgical Pathology and Therapeutics. By JOHN COLLINS WARREN, M. D.,
LL.D., F. R.C.5.(Hon.), Professor of Surgery, Harvard Medical School.
Handsome octavo, 873 pages; 136 relief and lithographic illustrations, 33 in
colors. With an Appendlx on Scientific Aids to Surgical Diagnosis, and a

= series of articles on Regional Bacteriology. Cloth, $5.00 net; Sheep or
Half Slorocco, $6.00 net.

SAUNDERS’
QUESTION-COMPENDS,

ARRANGED IN QUESTION AND ANSWER FORM.

The Most Complete and Best Illustrated Series of Compends Ever Issued.

e

NOW THE STANDARD AUTHORITIES IN MEDICAL LITERATURE

WITH

Students and Practitioners in every City of the United States and Canada.

=,

Since the issue of the first volume of the Saunders Question-Compends,

OVER 200,000 COPIES

of these unrivalled publications have been sold. This enormous sale is indisputable
evidence of the value of these self-helps to students and physicians.

SEE NEXT PAGE FOR LIST.
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* Where the work of preparing students’ manuals is to end we cannot say, but the Saunders
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1. Essentials of Physiology. By Sipnev Buvcerr, M.D. An entirely new
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Essentials of Surgery. By Ebwarp Martin, M. D. Seventh edition, revised
with an Appendix and a chapter on Appendicitis. :

Essentials of Anatomy. By CuariLes B. Nawcrepe, M.D. Sixth edition
thoroughly revised and enlarged. 3

Essentials of Medical Chemistry, Organic and Inorganic. By Lawrence

oLer, M. I). Fifth edition, revised,

Essentials of Obstetrics. By W. EasverLy Asuroxn, M. D. Fourth edition
revised and enlarged. ;

Essentials of Pathology and Morbid Anatomy. By F. J. Kavtever, M. 1.
In preparation.

Essentials of Materia Medica, Therapeutics, and Prescription-Writin
By Hexry Morgris, M. D. Fifth edilE'm, revised, 2 B

9. Eﬂﬁ&ﬂ_ﬂﬂﬂ- of Practice of Medicine. By Hexrv Morris, M. D. An Ap-

pendix on Urine ExamivaTion. By Lawrexce Worer, M. D). Third edition,
enlarged by some 300 Essential Formulz, selected from eminent authorities, by
Wu. M. Powerr, M. D. (Double number, $1.50 net.)

Essentials of Gynecology. By Epwin B. Cracin, M.D. Fifth edition,

revised.

Essentials of Diseases of the Skin. By Henrvy W. SteLwacon, M. D.
Fourth edition, revised and enlarged.

Essentials of Minor Surgery, Bandaging, and Venereal Diseases. By
Epwarp MarTin, M. D.  Second edition, revised and enlarged.

Essentials of Legal Medicine, Toxicology, and Hygiene. This volume is

at present out of print.

Essentials of Diseases of the Eye. By Epwarp Jacksow, M.D. Third
edition, revised and enlarged.

Esgentials of Diseases of Children. By Wirtriam M. Powerr, M. D. Third

Essentials of Examination of Urine. By Lawrexce Worrr, M. D. Colored
““ VoGEL ScaLE." (75 cents net.)

Essentials of Di osis. By 5.5or1s-Conen, M. D., and A. A. Esuxer, M. D.
Second edition, thoroughly revised.

Essentials of Practice of Pharmacy. By Lucius E. Savee. Second edition,
revised and enlarged.

Essentials of Diseases of the Nose and Throat. By E. B. GLeason, M. D
Third edition, revised and enlarged.

Essentials of Bacteriology. By M. V. Bari, M. ). Fourth edition, revised.

Essentials of Nervous Diseases and Insanity. By Joux C Smaw, M. D.
Third edition, revised.

Essentials of Medical Physics. By Frep J. Brockway, M. D). Second edi-
tion, revised.

Essentials of Medical Electricity. By Davip D, StewarT, M. D., and Ep-
warD 5. Lawraxce, M. D.

Essentials of Diseases of the Ear. By E. B. Greasox, M. D. Second edition,
revised and greatly enlarged.

Essentials of Histology. By Louis Lerov, M. D. With 73 original illustrations.

Pamphlet containing specimen pages, etc., sent free upon application,
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VOLUMES NOW READY.

ATLAS AND EPITOME OF INTERNAL MEDICINE AND
CLINICAL DIAGNOSIS.

By Dr. CHR. JaKoB, of Erlangen. Edited by AUGUSTUS A. ESHNER,
M. D., Professor of Cliniecal \Itfilunc I‘Iu]-uie]phla Polyclinic. With 179
colored figures on 68 plates, 64 text-illustrations, 259 pages of text. Cloth,
$3.00 net.

ATLAS OF LEGAL MEDICINE.

By Dr. E. R. voN HOFFMAN, of Vienna. Edited by FREDERICK PETER-
SON, M. D., Chief of Clinic, Nervous Department, College of Physicians and
Surgeons, New York. With 120 colored figures on 56 plates and 193 beau-
t]fu] half-tone illustrations, Cloth, $3.50 net.

ATLAS AND EPITOME OF DISEASES OF THE LARYNX.

By Dr. L. GRUNWALD, of Munich. Edited by CHARLES P. GRAYSON,
M. D., Physician-in-Charge, Throat and Nose Department, Hospital of the
University of Pennsylvania.  With 107 colored figures on 44 plates, 25 text-
illustrations, and 103 pages of text. Cloth, $2.50 net.

ATLAS AND EPITOME OF OPERATIVE SURGERY.

By DR. O. ZUCKERKANDL, of Vienna. Edited by J. CHALMERS DACOSTA,
M. D., Professor of Principles of Surgery and Clinical Surgery, Jefferson
Medical College, Philadelphia. With 24 colored plates, 214 text-illustra-
tions, and 393 pages of text. Cloth, $£3.00 net.

ATLAS AND EPITOME OF SYPHILIS AND THE VENEREAL
DISEASES.

By PROF. DR. FRANZ MRACEK, of Vienna. Edited by L. BOLTON BANGS,
M. D., Professor of Genito-Urinary Surgery, University and Bellevue Hos-
pital Medical College, New York. With 71 colored plates, 16 illustrations,
and 122 pages of text, Cloth, £3.50 net.

ATLAS AND EPITOME OF EXTERNAL DISEASES OF THE
EYE.

By DRr. O. HAAB, of Zurich. Edited by G. E. DE SCHWEINITZ, M. D.,
Professor of Ophthalmology, Jefferson Medical College, Philadelphia. With
76 colored illustrations on 4o plates and 228 pages of text. Cloth, $3.00 net.

ATLAS AND EPITOME OF SKIN DISEASES.

By PROF. DR. FRANZ MRACEK, of Vienna. Edited by HENRY W. STEL-
WAGON. M. D., Clinical Professor of Dermatology, Jefferson Medical Col-
lege, Philadelphia. With 53 colored plates, 39 half-tone illustrations, and
200 pages of text. Cloth, $3.50 net.

ATLAS AND EPITOME OF SPECIAL PATHOLOGICAL l'llﬂs
TOLOGY.

By DRr. H. DURCK, of Munich. Edited by LUDWIG HEKTOEN, ﬂﬂw*‘

Professor of F'athologv Rush Medical College, Chicago. In Two Parts.

Part I. Ready, including Circulatory, Respiratory, and Gastro-inte

Tract, 120 colored figures on 62 plates, 158 pages of text. Part IL &
Skortly. Price of Part 1., $3.00 net. y
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VOLUMES JUST ISSUED.

ATLAS AND EPITOME OF DISEASES CAUSED BY ACCI-

DENTS.

By Dr. ED. GULEBIEWSKI, of Berlin. Translated and edited with addi-
tions by PEARCE BAILEY, M. D., Attending Physician to the Department
of Corrections and to the Almshouse and Incurable Hospitals, New York.
With 4o colored plates, 143 text-illustrations, and 600 pages of text. Cloth,
$4.00 net,

ATLAS AND EPITOME OF GYNECOLOGY.

By DR. O. SHAEFFER, of Heidelberg. From the Second Revised German
Edition. Edited by RICHARD C. NORRIS, A. M., M.D., Gynecclogist to
the Methodist Episcopaland the Philadelphia Hospitals ; Surgeon-in-Charge
of Preston Retreat, Philadelphia. With go colored plates, 65 text-illustra-
tions, and 308 pages of text. Cloth, $3.50 net.

ATLAS AND EPITOME OF THE NERVOUS SYSTEM AND

ITS DISEASES.

By PROFESSOR DR. CHR. JAKOB, of Erlangen. From the Second Revised
and Enlarged German Edition. Edited by EDwWArD D. FISHER, M. D,
Professor of Diseases of the Nervous System, University and Bellevue Hos-
pital Medical College, New York. With 83 plates and a copious text.
$3.50 net.

ATLAS AND EPITOME OF LABOR AND OPERATIVE 0B-
STETRICS.

By DR. O. SHAEFFER, of Heidelberg. From the Fifth Revised and Enlarged
German Edition. Edited by J. CLIFTON EDGAR, M. D., Professor of Ob-
stetrics and Clinical Midwifery, Cornell University Medical School. With
126 colored illustrations. $z.00 net.

ATLAS AND EPITOME OF OBSTETRICAL DIAGNOSIS AND
TREATMENT.

By DR. O, SHAEFFER, of Heidelberg, From the Second Revised and En-
larged German Edition. Edited by J. CLIFTON EDGAR, M. D., Professor
of Obstetrics and Clinical Midwifery, Cornell University Medical School.
72 colored plates, numerous text-illustrations, and copious text. $3.00 nel.

ATLAS AND EPITOME OF OPHTHALMOSCOPY AND OPH-
THALMOSCOPIC DIAGNOSIS.

By DR. O. HAaBg, of Zurich. fFrom the Third Revised and Enlarged Ger-
man Edition. Edited by G. E. DE SCHWEINITZ, M. D., Professor of Oph-
thalmology, Jefferson Medical College, Philadelphia. With 152 colored
figures and 82 pages of text. Cloth, §3.00 net.

ATLAS AND EPITOME OF BACTERIOLOGY.

Including a Hand-Book of Special Bacteriologic Diagnosis. By Pror. DR,
K. B. LEHMANN and Dr. R, O. NEUMANN, of Wurzburge. From the Second
Kevised German Fdition. Edited by GEORGE H. WEAVER, M. D, Ascistant
Professor of Pathology and Bacteriology, Rush Medical College, Chicago.
Two volumes, with over 600 colored lithographic figures, numerous text-
illustrations, and s00 pages of text, :




Nothnagel’s Encyclopedia

OF

PRACTICAL MEDICINE.

Edited by ALFRED STENGEL, M.D.,

Professor of Clinical Medicine in the University of Pennsylvania; Visiting
Physician to the Pennsylvania Hospital.

lT is universally acknowledged that the Germans lead the world in Internal Medicine ;

and of all the German works on this subject, Nothnagel's “ Special Pathology and
Therapeutics* is conceded by scholars to be without question the best System of
Medicine in existence. So necessary is this book in the study of Internal Medicine
that it comes largely to this country in the original German. In view of these facts,
Messrs. W. B. Saunders & Company have arranged with the publishers to issue at once
an authorized edition of this great encyclopedia of medicine in English.

For the present a set of some ten or twelve volumes, representing the most practical
part of this encyclopedia, and selected with especial thought of the needs of the practical
physician, will be published. These volumes will contain the real essence of the entire
work, and the purchaser will therefore obtain at less than half the cost the cream of the origi-
nal. Later the special and more strictly scientific volumes will be offered from time to time.

The work will be translated by men possessing thorough knowledge of both English and
German, and each volume will be edited by a prominent specialist on the subject to
which it is devoted. It will thus be brought thoroughly up to date, and the American edition
will be more than a mere translation of the German ; for, in addition to the matter contained
in the original, it will represent the very latest views of the leading American special-
ists in the various departments of Internal Medicine. The whole System will be under the
editorial supervision of Dr. Alfred Stengel, who will select the subjects for the American
edition, and will choose the editors of the different volumes.

Unlike most encyclopedias, the publi-ation of this work will not be extended over a
number of years, but five or six volumes will be issued during the coming year, and the
remainder of the series at the same rate. Moreaver, each volume will be revised to the
date of its publication by the American editor. This will obviate the objection that has
heretofore existed to systems published in a number of volumes, since the subscriber will
receive the completed work while the earlier volumes are still {resh.

The usual method of publishers, when issuing a work of this kind, has been to compel
physicians to take the entire System. This seems to us in many cases to be undesirable.
Therefore, in purchasing this encyclopedia, physicians will be given the opportunity of
subscribing for the entire System at one time; but any single volume or any number of
volumes may be obtained by those who do not desire the complete series. This latter
method, while not so profitable to the publisher, offers to the purchaser many advan-
tages which will be appreciated by those who do not care to subscribe for the entire work
at one time.

This American edition of Nothnagel's Encyclopedia will, without question, form the
greatest System of Medicine ever produced, and the publishers'feel confident that it
will meet with general favor in the medical profession.
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NOTHNAGEL'S ENCYCLOPEDIA

VOLUMES JUST ISSUED AND IN PRESS

VOLUME I
Editor, William Osler, M. D,,
F.R.C.P.

Professor of Medicine in folins Hopkins
{.-‘H.l"-"r'?".\'..!".!‘_i'

CONTENTS
Typhoid Fever. By De. H. Curscamany,
of Leipsic, Typhus Fever. By Dn. H.
CunscHMany, of Leipsic.
Handsome octavo volume of about 6oo pages.
Sust fssued

VOLUME VI
Editor, John H. Musser, M. D,
Professor of Clinical Medicine, University
of FPennsylvania
CONTENTS

Diseases of the Bronchi. By D=. F. A.
Horpmany, of Leipsic. Diseases of the
Fleura. By Dx. Rosexpach, of Berlin.

VOLUME II
Editor, Sir J. W, Moore, B. A., M. D.,

F.R.C.P.L, of Dublin

Professor of Practice off Medicine, Roval
College of Surgeons in freland

CONTENTS

Erysipelas and Erysipeloid. By Dr. H.
LexnarTz, of Hamburg. Cholera Asi-
atica and Cholera Nostras By Dr.
K. vox Liesermeister, of Tiibingen
Whooping Cough and Hay Fever. By
Dr. G. 5ticker, of Giessen. Varicella.
By Dr. Tu, vox JUircensexs, of Tiibingen.
Variola (including Vaccination). By
Dr. H. ImMeErMaxy, of Basle,

Haudsome octavo volume of over oo pages.
Sust Fesued

Pneumonia. By Dx. E. AvrFreCHT, of
Magdeburg.
VOLUME VIII

Editor, Charles G. Stockton, M. D.
Professer of Medicine, University of Buffalo
CONTENTS

Diseases of the Stomach.

By Dr. F.
RieciL, of Glessen.

VOLUME IX
Editor, Frederick A. Packard, M. D.

Physician to the ennsylvania Hospital and
to the Children's Hospital, Philadelphia

CONTENTS

Diseases of the Liver. 3w Dws. H.
Quincke and . HoprPeE-SEYLER, of Kiel.

VOLUME I _
Editor, William P. Northrup, ML D.

Professor of Fediatrics, University and
Bellevue Medical College

CONTENTS

Measles. By Dr. Th. vox JircENsEN, of
Tiibingen. Scarlet Fever. By the same
author. Rotheln. By the same author.

VOLUME X
Editor, Reginald H. Fitz, A, M., M.D,

Hevsey Professor of the Theory and Prac-
tice of Physic, Harvard University

CONTENTS

Diseas-s of the Pancreas. By Dx. L.
Oser, of Vienna. Diseases of the Supra-
renals. By Dr. E. Nevussen, of Vienna.

VOLUME VI
Editﬂ} Mﬁ'ﬂi Steﬂgﬁlg Mr Dt

Prafessor of Clinical Medicine, University
of Dennsyloaniu

CONTENTS

Anemia. By Du. P. Enrrich, of Frank-
fort-on-the-Main, and Dr. A, Lazarvs, of
Charlottenburg. Chlorosis. By Du, K.
vion Noorpes, of Frankfort-on-the-Main.
Diseases of the Spleen and Hemor-
;}1 {:l:i Diathesis. By Dx. M. Litres,

n.

VOLUMES 1V, V, and XI

Editors announced later

Vol. IV.—Influenza and Dengue. By Ds.
O. LeicuTENsSTEIN, of Cologne. Malarial
Diseases., By Dk, J. MaxNaveErG, of
Vienna.

Vol.V.—Tuberculosis and Acute General
Miliary Tuberculosis. By Dr. G. Cor-
seT, of Berlin,

Vol. XI.—Diseases of th= Intestines and
Peritoneum. By Dwr. H. NoTHNAGEL,
of Vienna,
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