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18 OSTEOLOGY

moved and a porous cast of the bone, representing the earthy salts,
will remain. If a bone be subjected to the action of a mineral acid,
the earthy material is removed and flexible bone, representing the
organic substances, remains. The elasticity and toughness of the
bone is due to the organic substance while the inorganic salts impart
hardness to it.

Fic. 1.—Portion of a cross-section of a decaleified human radivs. ¥ about 4.8.
(Soboita and Huber, “* Allas of Human Hislology.) The figure shows the lamellar systems of
compact bone, as well as some trabecule of spongy bone. agl, periosteal lamells; igl, peri-
medullary lamelle; &, interstitial lamellae; 4f, Haversian lamella; $, periosteum; sp, trabec-
ule of spongy bone.

Fresh bone upon examination shows the presence of an enveloping
membrane, the periostewm. This is tough, does not strip readily
and serves for the attachment of muscles and tendons. The articu-
lar portions of a bone are covered with hyalin cartilage. Cleaned
specimens are devoid of these two structures.

In order to study bone under the microscope it must be decalcified
and sectioned, or pieces must be ground so thin that their structure
is readily discernible.
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THE ETHMOID BONE 597

The cribriform plate (lamina cribrosa) bridges the space between
the two orbital plates of the frontal bone and is pierced by numer-
ous foramina for the passage of the olfactory nerves. On each side of
the midline the cerebral surface shows a groove for the olfactory lobe,
Along each lateral edge are notches that become the ethmoidal for-
amina upon articulation. Anteriorly, there is a slit that transmits
the nasociliary nerve into the nose. The inferior surface forms the
roof of the nasal fossa. ;

The ethmoidal labyrinths (labyrinthi ethmoidales) are two thin-
walled masses enclosing numerous air cells, anterior, middle and pos-
terior. ‘The lateral, or orbital wall (lamina papyracea) forms a part

dicalar % i by
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dicular Process

plate
Fiz. 31.—The ethmaoid bone seen from Fi:. 32.—The ethmoid bone seen from the
above. (Sobotie and McMurrich.) side. (Sobotla and McMurrich.)

of the medial wall of the orbit. The anterior and posterior ethmoidal
foramina are seen here; these transmit small ethmoidal wvessels
and the anterior nasociliary nerves. Upon the medial surface, that
forms a part of the lateral wall of each nasal fossa, are seen the fwo
ethmoidal turbinals (conche ethmoidales). These are two thin, con-
voluted plates of bone of which the middles is much the larger.
Between the middle and superior conche is the superior meafus of
the nasal fossa and into this the posterior ethmoidal cells open. The
middle mealus lies between the middle and inferior conche and
into it open the middle and anterior ethmoidal cells and the frontal
sinus (see “Nasal Foss®, page 272).

Articulations.—With the sphenoid frontal, two nasal, two palatal, two lacrimal,
two maxille, two inferior conchie and vomer bones (thirteen).

i —1It is of endochondral origin and is developed for four centers,
one for each labyrinth and two for the perpendicular plate. The centers for the
labyrinths appear at about the fifth month of fetal life and also form the lateral
part of the perpendicular plate. The centers for the perpendicular plate appear
at the end of the first year; they form this plate and the medial portion of the













































72 OSTEOLOGY

eighth the mass of the cranial portion. The median line junction of
the frontal and parietal bones is incomplete, constituting the frontal
fontanelle ( fonticulus frontalis); this is diamond-shaped, covered in by
membrane and is closed by bone by about the middle of the second
year. Between the parietal and occipital bones there is also an area
where the bones are incomplete and this is the pesterior fontanelle
(fonticulis occipitalis). This is closed usually by the second month
after birth. Lateral fontanelles are usually present at the sphenoidal
angles of the parietal bones. The pariefal eminences are unusually
prominent at birth and represent the less-marked tubera parietalia
of the adult.

The forehead bulges prominently at the regions of the frontal

frmmf Sontanelle

TIONIN S Parietal evsinence

Spheneid fonfanelle .

Ocoipital fontanelle

Tympanic ansulus o v % Subura mendosa

Fic. 49.—5kull of a new-born child seen from the left side. (Scbola and MeMurrich.)

tuberosities. The apertura pyriformis is relatively wider than in the
adult, the maxille are low and the alveolar margins poorly marked.
The maxillary sinus is merely indicated by a groove. The mastoid
process is barely noticeable. The mandible consists of lateral halves
united by fibrous tissue and the alveolar margin is poorly marked.
The ramus is wide and the angle is obtuse.

In the adult the face constitutes about one-half of the mass of the
cranium, This is mainly due to the eruption of the teeth and the
development of the air sinuses.

As regards sex, the skull of the average female is smaller than that
of the average male by about one-tenth. It is lighter, smoother and
less well marked in regard to ridges for muscle attachment. The
forehead is usually more vertical though the frontal and occipital
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Qo OSTEOQOLOGY

THE HIP BONE (0S COXE)

The kip bone is classed as a flat bone; it is shaped like a propeller,
one blade of which is perforated by a foramen (obturator). It
represents the fusion of three segments, the #lium, ischium and os
pubis. These surround and form the acetabular cavity.

The ilium is the largest division and presents fweo surfaces, three
margins and four spines. The lateral surface is divided into a
larger (gluteal) and a smaller (acetabular) portion. The gluteal
portion is large, concavoconvex and is marked by the three gluteal
lines. The inferior gluteal line (linea glute@® inferior) lies just over
the acetabular margin and between these two the reflected head
of the m. rectus femoris arises. The veniral (anterior) line is the
largest and starts near the ventral end of the iliac crest and arches
dorsally to the greater sciatic notch. The dorsal (posterior) gluteal
line is a short curved line near the dorsal portion of the lateral sur-
face; dorsal to this line the m. gluteus maximus arises. The m.
gluteus medius arises between the ventral and dorsal lines and the
iliac crest. The medial surface is divided into dorsal and ventral por-
tions. ‘Thedorsal partis partly articular (facies articularis) for articu-
lation with the sacrum. Superiorly and dorsally the bone is rough-
ened and presents a fuberosity (fuberositas iliaca) and serves for the
attachment of ligaments. The superior edge here gives origin to
the mm. multifidus, sacrospinalis and quadratus lumborum. The
ventral portion is mainly concave, smooth and presents the extensive
tligc fossa from which the m. iliacus arises. The obligue iliopectineal
line (linea arcuata), which bounds the fossa inferiorly, ends ventrally
in the ﬂiﬂpec:tiﬂmf eminence. The dorsosuperior pnrtion of this
surface gives origin to the m. obturator internus.

The iliac crest (crista iliaca) has a lateral lip (labrum Eafemhs),
a medial lip (labrum medialis) and an intervening area (linea inler-
media). The crest is in the form of a quarter circle and extends
from the ventral superior spine to the dorsal superior spine in a
double curve. From the dorsal part of the crest the mm. quadratus
lumborum, latissimus dorsi and sacrospinalis arise; on the ventral
part the mm. obliquus abdominis internus and transversus ab-
dominis arise and the oblique abdominis externus is inserted. The
ventral superior spine (spina iliaca anterior superior) is a blunt process
that affords origin to the m. sartorius and laterally to the m. tensor
fascie latz and the inguinal ligament. The veniral inferior spine
(spina iliaca anterior inferior) is below the preceding and gives
origin to the m. rectus femoris and the iliofemoral ligament. The
ventral margin connects the two ventral spines. The dorsal superior
spine is at the termination of the iliac crest. From it the dorsal
margin starts and a short distance below its origin. it presents the
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11O SYNDESMOLOGY

small, elongated and close together. Near the middle of the cartilage
;:hey are larger, oval and each usually lies in a distinct space, or
acuna.

Hyalin cartilage is found covering the articular surfaces of bones,
and as the costal, tracheal, bronchial and the larger laryngeal car-
tilages. It may calcify or even ossify.

In fibrocartilage the matrix is chiefly white fibrous tissue in which
the fibers are mostly parallel to one another. The cartilage cells lie
in little scattered islands of hyalin matrix.

Fic. 70.—Sections of ecartilage. A, Hyalin cartilage. o, Fibrous laver of peri-
chondrium; b, genetic layver of perichondrium; ¢, youngest chondroblasts; &, clder chondro-
blasts; e, capsule; f, cells; g, lacuna. B, Elastic cartilage. C, White fibro-cartilage.
{Radasch's Histology.)

Fibrocartilage is found as the intervertebral discs, interarticular
cartilages and deepening joint cavities. It may calcily in old age.

Elastic cartilage does not concern us here.

Ligaments are those bands of dense white fibrous tissue. that hold
the bones together. They resemble the fasciz in structure and con-
sist of bundles of white fibrous tissue, most of which are parallel to
one another; other bundles pass obliquely or transversely to the
preceding and bind all together into a firm sheet or band. A variable
quantity of elastic tissue is present. The connective-tissue cells lie
between the bundles of fibers and are comparatively few in number,
Ligaments are whitish and shiny in appearance and are arranged as






112 SYNDESMOLOGY

Amlerior rosts-

franseerse
figarmints

Anterior )
longitudingl ~
lgament

Fic. 8o.—The wventral longitudinal lig-
ament in the lower thoracic portion of
the vertebral column, together with the
costo-vertebral ligaments seen from in
front. (Sobotic and McMurrich.)

Pulpy muclens -

Fibrous n'ﬂ:g". 3

Inferverieiral ffhrocartifage =

Posterior _-¥8
fongrtadinal = &
ligrermert

Fi:. 81.—The dorsal longitudinal liga-
ment in the lower thoracic and upper
lumbar portions of the vertebral column.
The vertebral arches have been removed.
(Sobolta and MeMurrich.)

i
Ligamentun: flavam

Fic. 82.—Two thoracic vertebre divided longitudinally in the median line and showing the

ligamenta flava.

(Sobotic and McMurrich.)






























I22 SYNDESMOLOGY

The glenoid ligament (labrum glenoidale) is a ring-like mass of
dense white fibrous tissue that deepens the glenoid fossa. It is
firmly attached to the margin of that fossa.

The capsule (capsula articularis) is attached, proximally, to the
circumference of the glenoid fossa and the labrum glenoidale; distally
it is attached to the anatomical neck of the humerus. It is strongest
superiorly. It is strengthened by fusion with the tendons of the
mm. subscapularis, supraspinatus and infraspinatus, near their
Insertions.

The transverse humeral ligament is a portion of the capsular liga-
ment that bridges the groove between the tubercles of the humerus.

Fic. 93.—The laft shoulder joint seen from behind, the long head of the triceps being
cut and the terminal portions of the supraspinatus, infraspinatus, and teres minor muscles
cut and turned outward., (Sobotia and MM urrich.)

The coracolumeral ligament (lig. coracohumerale) is an accessory
ligament that extends the base of the coracoid process and the base
of the greater tubercle of the humerus. It is partially fused with
the capsular ligament.

The glenohumeral ligament consists of three bands of fibers that
strengthen the ventral part of the capsule and are seen only upon its
inner aspect. They extend from the ventral margin of the glenoid
fossa to the ventral part of the neck of the humerus.

The head of the humerus is held against the glenoid fossa by mus-
cular action and atmospheric pressure as the ligaments themselves
are too lax to do this.

The synovial membrane lines the capsule and extends over the
nonarticular portions of the bones within the capsular ligament.
The proximal end of the tendon of the long head of the m. biceps
brachii arise within and passes through the joint cavity and leaves















THE CARPAL ARTICULATION 127

The radial collateral carpal ligament extends between the lateral
surfaces of the navicular and greater multangular bones.

The wulnar collateral ligament extends between the medial surfaces
of the triquetral and hamate bones.

:
§
-
L
5

{Sobotia and McMurrich.)

Fic. oo.—Articulations and ligaments of the hand seen
from the volar surface, the transverse carpal ligament

having been removed.

(Sobctie and Mc M urrich.)

Fic. of.—Articulations and lignments of the hand seen
from the dorsal surface.

E Two synovial membranes are present, one between the pisiform

' and triquetral bones (already mentioned) and the other is between
the two rows with extensions between the various bones forming a
labyrinthine cavity.

E - Movements.—Between the first and second rows, flexion, extension

| and slight rotation.





















134 SYNDESMOLOGY

THE KNEE JOINT (ARTICULATIO GENU)

The knee joint is the largest joint in the body and is of the
ginglymus variety. Three bones, the femur, tibia and patella enter
into its formation. The condyles of the femur articulate ventrally

fatérmal intermuicnlar E
(Temdos of adducfor magans)

Tendon q.fgmdmmm _g.-' ¢
Artivalar mase,

af kave

a'lgunt.lr

Tibial lateral ligament

Patelfar Ypamest

Fic. 106.—The right knee joint in ex- Fic. 107.—The right knee joint seen from
tension seen from in fromt. {Sobollo and behind. ({Sobotie and MeMurrich.)
MeMurrich.)

with the patella and distally with the condylar facets upon the head
of the tibia.

The capsule in itself is not a complete investment nor are the
special portions sufficient to form a complete capsule. The latter
is completed and strengthened by expansions from the wvarious
tendons about it,















THE INTERTARSAL ARTICULATIONS 139

calcaneal bones. It has a number of divisions, as anterior, posterior
and deep (all talotibial) and tibionavicular and tibiocalcaneal.

The synovial membrane that lines the capsule and invests the non-
articular portions of the bones within the joint sends an extension
into the inferior tibiofibular articulation. Pads of fat separate it
from the bones at the front and back of the joint.

Movements.—These are of flexion and extension.

THE INTERTARSAL ARTICULATIONS (ARTICULATIONES
INTERTARSEZXE)

The intertarsal articulations are of the arthrodial variety.
The talocalcaneal joint is formed by the talus and the calcaneum.
In addition to a capsule there are the anterior, posterior, laleral,

_ Tibiz

Anterior fals.
Pelraid Upament ey Cafoameo=
Tendon of fibinfis anfer. umm g, " Hibial L.
Dorsal ! Dieitaiad
farsometatarsal g Pusieriar | BEament

Caleanius
al Cﬂf{:ﬁm.f fendon

ot .rnrm.l'u;u- dar
ﬂrinl’-'lr lig. L""EK‘

FiGc. 112.—The lipaments of the tarsus seen from the inner side. (Sobollz and McMurrich.)

medial and interosseous talocalcaneal ligaments, which connect
corresponding areas of the two bones.

The talocalcaneonavicular joint is formed by the talus, calcaneum
and naviculare. It is at the summit of the anteroposterior arch of
the foot. The most important ligament is the plantar calcaneona-
vicular ligament as it gives support to the arch and forms part of the
articulation. It blends with the deltoid ligament of the ankle joint.
Other ligaments are, the calcaneonavicular part of the bifurcate liga-
ment and the posterior talonavicular ligament.

The calcaneocuboid articulation is surrounded by a capsude which
is supported by other ligaments as, the medial calcaneocuboid (the
calcaneocuboid part of the bifurcate ligament), dorsal, lateral and
inferior calcaneocuboid ligaments.



140 SYNDESMOLOGY

The cuneonavicular articulation concerns the navicular and three
cuneiform bones. In addition to the capsule there are the dorsal
and plantar cuneonavicular ligaments.

The intercuneiform articulations are two in number, the middle
hone taking part in both. The ligaments are the dorsal and plantar
inlercuneiform ligaments.

The cuneocuboid articulation is between the cuboid and the third
cuneiform bones. The ligaments are the dorsal, plantar and interos-
seous cuneocuboid ligaments. :

Tikia

Aunlerior
falo-fibular -
fig. 1

Fic. 113.—The ligaments of the foot seen from above and from the outer side.
and MeMurrich.)

THE TARSOMETATARSAL ARTICULATIONS (ARTICULATIONES TAR-
SOMETATARSEZE)

These joints are formed by the cuboid and three cuneiform bones,
proximally, and the bases of the five metatarsal bones, distally.
There are three joints and they are of the artirodial variety.

The medial tarsometatarsal articulation comprises the internal
cuneiform bone and the base of the first metatarsal bone (great toe).
The ligaments are the capsule, and dorsal and plantar larsometatarsal
ligaments.

The intermediate tarsometatarsal joint comprises the three
cuneiform bones and the bases of the second, third and a part of the
fourth metatarsal bones. The ligaments are dorsal, plantar and
interosseous.

The lateral tarsometatarsal articulation involves the cuboid and





















MUSCLES OF THE NASAL REGION 147

Actions.—Practically functionless.

Nerves.—Auricularis anterior and superior.—Temporal branch of
the facial nerve.—Awricularis posterior.—Posterior auricular branch
of the same nerve

Galea aponeurotica

by

Frontalis
Orbvcularis oculf
(Palpebral portion) «,

Lig. palpebrale mediale Jr;

Frocerus
Nasalis

Auriculars superior

WM Y Orbicularis oculi
-:'f'-'-"‘,":’- {orbital portion)

Andull s
:%.:: 3 Occipitalis
Gua- s ;
dratus J ::, =+~ Parotideo-
labii head n;us::rerrc
. ascia
5l Zydomatic :
Z ygamah:us
Caninus Risorius
COrbicularis oris
Quadratus labii inferioris
Trian Eun"arfs
Transversus ments Sternocleidomastoideus

P!a-.!ysma_

Fio. 116.—The superficial layer of the facial muscles and the neighboring muscles of the
neck scen from the side and slightly from in front.  (Sobotta and MeM urrich.)

THE NASAL REGION

The m. procerus, or pyramidalis nasi, arises from the frontalis
muscle and-the skin of the glabella and is inserfed inte the membrane
that stretches over the nose. .

The m. nasalis, or compressor naris, arises from the maxilla above
the incisor fossa and is énserted into the above membrane.

The mm. dilatatores nasi are alfached to the margin of the nostril,
one anterior to the other.

The m. depressor ale nasi arises from the upper part of the incisor
fossa of the maxilla; it divides, one part being inserfed into the ala
and the other into the septum of the nose.

The caput angulare, or levator labii superioris et aleque nasi,
arises from the root of the frontal process of the maxilla and is
inserted into the ala of the nose and joins the m. orbicularis oris.

Actions—The procerus wrinkles the skin over the bridge of the
nose. The caput angulare elevates the upper lip (disdain and con-
tempt). The other muscles act as indicated by their names.

Nerves.—All are supplied by the facial nerve.





















154 MYOLOGY

INFRAHYOID MUSCLES

The m. omohyoideus consists of two bellies; the dorsal one arises
from the superior margin of the scapula and the transverse scapular
ligament and ends in a tendon that continues as the vemiral belly

(Soboila and

Parotid gland

Digastricus posterior bolly)

the left side.

seen  from

Fic. 122.—Superficial layver of the muscles of the

Fic. 121.—Superficial laver of the muscles of the
On the nightside the stern- neck,
ohyoid, anterior belly of the digastric, and the sub- McMurrich.)
maxillary gland have been removed. (Sobofta and

MeMurrich.)

neck, seen from in front,

that is inserted into the body of the hyoid bone along its inferior
margin. The muscle has an oblique direction and the middle tendon
is held in position by a process of cervical fascia that is attached
to the clavicle and first rib.

Action.—Depresses hyoid bone (after elevation) and draws it to
one side and backward if one alone is acting,












158 MYOLOGY

of the temporal bone. It is inserted into the aponeurosis of the
soft palate.

Action.— Elevafes the soft palate.

Nerve Supply.—Accessory nerve through the pharyngeal plexus.

The m. tensor veli palatini arises from the cartilaginous portion
of the auditory tube and from the scaphoid fossa of the pterygoid
process and the spine of the sphenoid bone. It is inserfed into the
dorsal margin of the soft palate and into the palatal aponeurosis.

fempora! bone cerebral durs phary sobasilar
_W mater fﬂ:u:en

Y occipitsl bone
e —

Sti,rmhjr oideus

Constrictor

p.'na.-ymgr': medius /18 ;

pharyndeal raphé ! \ . : ”g‘;:' R

Fic. 124.—The constrictors o. the pharynx seen from behind. The posterior part of the
sknll has been remowved. *, A bundle of the superior constrictor ariging from the base of

the skull. (Soboita and MeMurrich.)

Action.—Renders the palate fense.

Nerve Supply—Trigeminal nerve through the otic ganglion.

The m. glossopalatinus (see lingual muscles).

The m. uvule is really a pair of muscles and these are the only
intrinsic muscles of the palate. Each arises from the posterior
nasal spine and palatal aponeurosis and is inserfed into the tissues
of the uvula.
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LATERAL AND PREVERTEBRAL CERVICAL MUSCLES 150

Action.— Elevates the uvula.
Nerve Supply.—Accessory nerve through the pharyngeal plexus.
THE LATERAL AND PREVERTEERAL CERVICAL MUSCLES

The m. scalenus anterior arises from the anterior tubercles of the
transverse processes of the third, fourth, fifth and sixth cervical

The anterior belly of the di-

Fig. 126.
the sternocleidomastoid, and the stermal end of the clavicle have been removed.

On the right side the longus capitis has been

128.—Ieep laver of the muscles of the neck. seen from the left side,
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vertebra. It is inserted into the scalene tubercle and ridge of the
first rib.
The m. scalenus medius arises from the posterior tubercles of the
























THE DIAPHEAGM Iﬁ‘f

and passes downward and dorsally to be inserted into the superior
margin of the costal cartilage and rib beneath. It extends to the
angle of the rib only and the remainder of the intercostal space is
spanned by the dorsal intercostal aponeurosis.

The mm, levatores costarum are twelve in number arising from
the transverse processes of the seventh cervical and the first eleven
thoracic vertebra; each is inseried into the rib dorsal to the angle.

The mm. subcostales are on the medial surfaces of the inferior ribs
near their angles. These are in series with the internal intercostal
muscles. y

RibXix RibXE Lumbar vertebra f Subcostales
Fic. 130. Fic. 131, L&

Fic. 130.—The sternum, sternal ends of the clavicles and the ribs, with the intercostales,
and the transversus thoracis, seen from behind. (Sobolla and MceMurrich.)

F1G:. 131.—The fifth to the twellth thoracic vertebrae and the vertebhral extremities of the
corresponding ribs, with the intercostales and subcostales seen frominfront. Onthe left side
the intercostal ligaments have been removed. (Sobotle and MeMurrich.)

The m. transversus thoracis, or triangularis sterni, is within the
thoracic cavity. It arises from the dorsal surface of the xiphoid
process and most of the body of the sternum and is inserted into the
second, third, fourth, fifth and sixth costal cartilages of both sides.

The diaphragm (diaphragma) is a musculomembranous partition
between the thorax and abdomen. The muscular portion arises as
follows: dorsally by two crura (pars lumbalis) the right crus arising
from the first, second and third lumbar vertebra and the left from
the first and second lumbar vertebra; from the middle arcuate liga-
ment in front of the aorta; from the internal arcuate ligament (arcus
lumbocostalis medialis) that stretches from the body of the first
lumbar vertebra to its transverse process; from the external arcuate












THE MUSCLES OF THE ABDOMEN I71

its fascia. The margins of the ring are called the crure and these
are thin. From the margins of the ring a thin tubular sheath of
fascia, the intercolumnar, or external spermatic fascia, passes over the
spermatic cord.

The reflex inguinal ligament of Colles, or the friangular fascia,
consists of fascial fibers from the opposite side that are attached
to the crest and tubercle of the pubis.

'. majarx

Scalenus anterror =il AN _
Serratus anteror jo TA\S Subscapularis

[ Superrar porfion) i

{rfercostales exrderni: f :
‘
5 : 3
Pectoralis mihor il 2 rf:,,mr
5 J Inferior andis
Poctaralis major & of scapulp

Serratus anterios
( -Fr{f erior portion)

F1G. 134.—The superficial layer of the abdominal muscles and the serratus anterior seen
from the left side. The pectoralis major and minor and the inner portion of the clavicle have
been removed and the arm has been drawn backward, (Sobotte awd MM urrich,)

The m. obliquus internus abdominis, broad and thin, arises
from the lumbodorsal fascia, the ventral two-thirds of the iliac crest
and from the lateral portion of the inguinal ligament. Its fibers
are directed superiorly and medially, the superior ones are inserted
into the three lower ribs and the remainder are inserted into an apo-
neurosis that joins that of the external oblique and transversalis
muscles. This conjoined fascia splits to envelop the rectus abdominis
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muscle forming, at the lateral margin of the muscle the linea semi-
[unaris and at the medial margin the /inea alba. The inferior margin
of the aponeuroses is joined by fibers from the transversalis fascia
forming the conjoined tendon, or falx aponeurotica inguinalis; this is
attached to the pubic crest and iliopectineal line.

The m. cremaster arises from the inferior margin of the internal
oblique muscle and is inserted, in part, to the tubercle of the pubis.

The m. transversus abdominis arises from the deep surfaces of
the lower six costal cartilages, the lumbosacral fascia, the medial
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F16. 135.—The deeper layers of the abdominal muscles. On the left side the anterior
layer of the sheath of the rectus abdominis and the obliguus abdominis externus have been
removed; on the right side, in addition, the rectus abdominis, the pyramidalis, and the ob-
liquus abdominis internus. The external intercostal lipaments have been removed on the
left gide. (Sobolts and MeMurrich.)

crest of the ilium and from the lateral part of the inguinal ligament.
After a horizontal course the fibers are inserted into an aponeurosis
that joins that of the internal oblique to form the sheath of the
rectus muscle; this aponeurosis is inserfed into the xyphoid cartilage,
the linea alba and the crest of the pubis. The inferior fibers form
the conjoined tendon described above.

The m. pyramidalis abdominis is small and arises from the pubic
crest and is inserfed into the ilea alba.
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The m. rectus abdominis arises from the symphysis and crest of
the pubis and is inserfed into the ventral surface of the xyphoid
process and of the fifth, sixth and seventh costal cartilagés. The
muscle is divided transversely by three or more tendinous bands,
the tnscriptiones tendinee. The lateral margin of the muscle is indi-
cated by the linea semilunaris. At this line the abdominal apo-
neurosis splits to form the two layers of the rectus sheath. The in-
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FiG. 136.—The diaphragm and the muscles of the dorsal abdominal wall. The ven-
tral abdominal wall and the abdominal viscera have been removed; the thorax has been
bent backward so that the lumbar vertehre are strongly convex forward. (Soboila and
MeMurrich.)

ferior portion of the dorsal layer of the sheath is not present and the
linea semicircularis marks the inferior limit of the laver.

The inguinal canal (canalis inguinalis) begins at the abdominal
inguinal ring and continues to the subcutaneous inguinal ring. The
abdominal, or internal ring, lies about 1 cm. superior to the middle
of the inguinal ligament. The floor of the canal is formed by the
inguinal ligament ; the ventral wall by the aponeurosis of the external
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Nerve Supply—Median nerve (C. 6).

The m. palmaris longis arises from the common tendon of the
medial epicondyle, the fascia over it and the intermuscular septa and
is inserled into the transverse carpal ligament and the apex of the
palmar aponeurosis.

Action.—A ssists in flexion of the elbow and wrist joints and makes
the palmar fascia tense.

Nerve Supply—Median nerve (C. 6).
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Fi1G. 143. Fic. 143

Fig. 142.—The superficial laver of the muscles of the flexor surface of the forearm to-
gether with the brachioradialis, seen from in front.  (Sobolle and McMurrich.)

FiG. 143.—The superficial layer of the muscles of the flexor surface of the forearm after
removal of the palmaris longus and the fexor carpi radialis, seen from in front and shightly
from the radial side. The brachioradialis is drawn outward to show ¢ supinator and the
insertion of the tendon of the biceps. (Sobolle and MeMurrich.)

The m. flexor carpi ulnaris arises from the common tendon of the
medial epicondyle of the humerus, the fascia over it and the inter-
muscular septa and from the medial margin of the olecranon and the
first two-thirds of the dorsal margin of the ulna. The muscle is in-
serfed into the pisiform and hamate bones and the proximal extremity
of the fiftth metacarpal bone.
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finger and its extensor tendon. The second is inserfed in the same
manner to the middle finger. The third is inserted into the medial
side of the same finger and the fourth into the medial side of the ring
finger.

Action.—The dorsal interossei abduct the fingers from a line through
the middle finger while the palmar muscles adduct the fingers to this
line. The interossei also assist the lumbricales to flex the first
phalanges at the metacarpophalangeal joint and exfend the second
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Fic. 146, Pic. 147.

F1c. 146.—The palmar muscles after removal of the palmar aponeurosis. The tendon-
sheath of the middie finger has been split lengthwise. (Sobofie and McMurrich.)

Fi1G. 147.—The decp layer of the palmar muscles. The transverse carpal ligament and
the abductores digiti V and pollicis brevis have been removed. The tendons of the long
flexors have been removed from the carpal canal and, after splitting the tendon-sheaths of
the fingers, have been partly removed and partly drawn azide. (Soboita ané MM urrich.)

and third phalanges through their attachment to the extensor
tendons.
Nerve Supply.—Deep branch of the ulnar nerve (C. 8, Th. 1).

DORSAL AND LATERAL MUSCLES OF THE FOREARM

The superficial muscles are seven in number.

The m. brachioradialis arises from the lateral epicondylic ridge
(proximal two-thirds) and from the intermuscular septum. It is
inserted at the beginning of the groove upon the lateral side of the
distal extremity of the radius.

Action.—Flexes the elbow joint, assists the pronators and supina-
tors and is a semipronator and a semisupinator,

P
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Nerve Supply.—Branch from the radial nerve (C. 3, 6).
The m. extensor carpi radialis longus arises from the distal third
. of the lateral epicondylic ridge, from the intermuscular septum and
from the common tendon of the lateral epicondyle. It is inserted
into the radial side dorsal surface of the base of the second meta-
carpal bone.

Action.— Extends the wrist and assisls in flexing the elbow.
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Fii. 148.—The superficial laver of muscles of the extensor surface of the forearm.  (Sobolia
and MeMurrich.)

FiGc. 149.—The deep layer of muscles of the extensor surface of the forearm. The super-
ficial laver of the extensors has been removed, the cavities of the dorsal carpal ligament have
been opened and the tendons of the superficial muscles removed.  (Soboila end McMurrich,)

Nerve Supply.—Radial nerve (C. s, 6, 7, 8).

The m. extensor digitorum communis arises from the common
tendon, from the lateral epicondyle of the humerus, from the fascia
of the region and the intermuscular septa. Near the wrist it con-
tinues as four tendons that pass beneath the dorsal carpal ligament
with the tendon of the extensor indicis proprius. Upon the dorsum
of the palm the tendons separate and pass toward the dorsal surface
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(dorsally) and transversalis fascie (ventrally) into the thigh. It
contains the femoral vessels and is divided into three compariments:
the medial compartment, or femoral canal contains some fat, the inter-
mediate the femoral vein and the lateral one the femoral artery.
The abdominal opening of the femoral canal constitutes the femoral
ring. That portion of the inguinal ligament ventral to the ring is
called thessuperficial femoral arch, while the thickened part of the
femoral sheath under cover of the inguinal ligament is called the deep
Jemoral arch. The tissues that fill the ring constitute the femoral
septum. The femoral sheath is about 1}4 inches in length.

VENTRAL MUSCLES OF THE THIGH

The m. sartorius arises from the ventral superior spine of the ilium
and the notch below, passes to the medial side of the thigh and is
inserted into the superior extremity of the tibia just below the medial
condyle; it also is attached to the capsular ligament and the fascia
lata. It is a stfap-like muscle and forms the lateral boundary of the
femoral triangle.

Action.—Flexes the knee and everts the thigh.

Nerve Supply.—The two intermediate cutaneous branches of the
femoral nerve (L. 2, 3).

The m. quadriceps femoris is composed of four muscles.

The m. rectus femoris arises by two heads, one from the ventral
inferior spine of the ilium and the other from the roughened area of
the acetabulum. The two heads join and ultimately form a tendon
that is inserfed into the superior or proximal margin of the patella.

The m. vastus lateralis, or externus, has an extensive origin from -
the capsule, the hip joint, tubercle of the femur, from the margin of
the great trochanter, from the gluteal tuberosity, part of the linea
aspera, from the fascia lata and the intermuscular septum. It is
inserted into the lateral margin of the patella and tendon of the rectus
femoris and into the capsular ligament of the knee joint.

The m. vastus medialis, or internus, arises from the spiral line, the
linea aspera, the part of the line leading from this to the medial con-
dyle, from the membranous roof of the adductor canal, from the in-
termuscular septum and from the tendon of the adductor magnus.
It is inserted into the medial margin of the patella and the rectus
femoris tendon and the capsular and lateral ligaments of the knee
joint.

The m. vastus intermedius, or crureus, arises from the ventral and
lateral surfaces (proximal two-thirds) of the femur, the intermuscular
septum and from the end of the linea aspera and line leading to the

lateral condyle. It is inserted into the deep surfaces of the preceding
three tendons.
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The m. articularis genu, or subcrureus, arises from the distal por-
tion of the ventral surface of the femur and is inserfed into the capsule
of the knee joint.

The real insertion of the quadriceps femoris is the tubercle of the
tibia by means of ligamentum patelle, the patella being a sessamoid
bone.

Action.—The muscle as a whole extends the leg. The rectus femoris
also flexes the hip joint. The articularis genu draws the capsule and
synovial sheaths out of the way during extension of the leg.

I ‘imnfwfw:,'w
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i, 151, PiG. 152

F1G. 151.—The superficial layer of muscles of th-r: ventral surface of the thigh. (Sobolia
and McMurrich.)

Fic. 152.—The muscles of the ventral surface of the thigh after removal of the sartorius.
The inguinal ligament has also been removed. (Sobotta and MeMurrich.)

Nerve Supply.—Branches of the femoral nerve supply each indi-
vidual division (L. 3, 4).

The m. iliopsoas consists of three parts.

The m. psoas major arises from the last thoracic and the first four
lumbar intervertebral discs and the margins of the adjacent verte-
bre, from tendinous arches over the bodies of the first four lumbar
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Actions.—Abducis the thigh. The ventral fibers produce medial
rotation and the dorsal fibers lateral rotation.

Nerve Supply.—The superior gluteal nerve from the sacral plexus.

The m. pyriformis arises from the ventral surface of the roots of
the vertebral arches of the second, third and fourth sacral segments
and from the grooves here, from the superior margin of the sacro-
sciatic notch and ligament. It is énserted into the depression on the
medial surface of the greater trochanter of the femur.

Actions.—Abducts and rotates the thigh laterally.

Fic. 154. Fic. 155.

Fic. 154—5uperficial layer of the dorsal muscles of the hip. The portion of the super-
ficial layer of the fascia lata which covers the tensor fascie late has been removed.
¥, position of greater trochanter. (Sobotla and McMurrich.)

Fic. 155.~—Middle layer of the dorsal muscles of the thigh. The gluteus maximus has
been divided and reflected. (Sobotte and Mo Murrich.)

Nerve Supply.—Branches from the ventral rami of the first and
second sacral nerves. -

The m. obturator internus arises from the margin of the obturator
foramen (pelvic side), form the hip bone superior and dorsal to the

foramen, from the obturator membrane and the fascia over the mus-

cle. It is inserfed into a small facet upon the medial surface of the
greater trochanter.

The m. gemelus superior arises from the lateral surface of the
ischial spine and is inserfed into the superior margin of the tendon
of the obturator internus muscle.

The m. gemellus inferior arises from the superior aspect of the

scimen
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Nerve Supply—Lateral plantar nerve (S. 1, 2).

- Second Layer.—The mm. lumbricales are four muscles associated
with the flexor digitorum longus tendons. The first arises from the
medial side of the tendon for the second toe and the ofhers arise from
the adjacent side of all four tendons. Each muscle is inserfed into
the extensor tendon and the base of the first phalanx of the four
outer toes, as in the hand.

Actions.—Flex the metatarsophalangeal joints and exfend the
interphalangeal joints of the four outer toes.
Nerve Supply.—The first or medial lumbricale, medial plantar

nerve (L. 4,5, S. 1); the other three, lateral plantar nerve (8. 1, 3).

Fic. 161.—The plantar aponeurosis. Fiz. 162, —The superficial laver
{Sobotia and MeMurrich.) of the plantar muscles. The plantar
fascia hagbeen largely removed from
the surface of the flexor digitorum

brevis,  (Soboria amd Melurrich.)

The m. quadratus plante or accessorius, arises from the lateral
margin of the plantar ligament and the adjacent portion of the plan-
tar surface of the calcaneus; a medial head agrises from the medial
margin of the long plantar ligament and from the medial surface of
the calcaneus. Its flattened tendon is inserfed into the tendons of
the flexor digitorum longus (mainly for the second, third and fourth
toes).

Actions.—Assists in flexing the toes and draws the long tendons
into the middle of the sole of the foot.

Nerve Supply.—Lateral plantar nerve (S. 1, 2).

The tendons of the mm. flexor hallucis longus and flexor digitorum
longus are included in this layer.

Third Layer.—The m. flexor hallucis brevis arises from the tendon
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of the tibialis posterior and the plantar surface of the cuboid bone.
It forms two tendons (between which the tendon of the m. flexor
hallucis longus passes) which are inserted into the medial and lateral
surfaces of the base of the first phalanx of thegreat toe, blending with
the other tendons inserted here.

Action.—Flexes the great toe at the metatarsophalangeal joint.

Nerve Supply.—Medial plantar nerve (L. 4, 5, S. 1).

The m. adductor hallucis arises by two heads. The obligue head
arises from the plantar surfaces of the second, third and fourth meta-

Fic, 163.—The middle layer of plantar mus- Fic, 164.~—The deep layer of plantar muscles.
cles. The flexor digitorum brevis, the abductor The tendons of the flexor digitorum longus, the
halluciz, and the abdoctor digiti quinti have flexor hallucis longus, and the gquadratus
been removed; the tendon-sheaths of the digits plantee have been removed.,  (Sobolla and
and of the peroneus longus have been opened.  MceMurrich.)

(Sobotta arnd McMurrich.)

tarsal bones and from the sheath of the m. peroneus longus and is
inserted into the lateral surface of the base of the phalanx of the great
toe. The fransverse head arises from the transverse metatarsal liga-
ments and the capsules of the metatarsophalangeal joints (outer
four). It is inserfed with the oblique head.

Actions.—Adducls and flexes the great toe.

Nerve Supply.—Lateral plantar nerve.

The m. flexor digiti quinti brevis arises from the base of the fifth
metatarsal bone and the sheath of the m. peroneus longus. It is
inserted into the lateral surface of the base of the first phalanx of the
little toe.

Action.—Flexes the little toe.

Nerve Supply.—Lateral plantar nerve.

14















214 THE BLOOD-VASCULAR SYSTEM

The mediastinal septum is divided into two main portions, supe-
rior and wnferior. The superior mediastinum lies above the level of
the pericardium, extending from the junction of the manubrium and

Fic. 160.—The wventral, middle and dorsal mediastinal spaces {at the level of the disc
between ninth and tenth thoracic vertebra).

gladiolus sterni to the lower border of the fourth thoracic vertebra.
In this region lie the arch of the aorta and its three branches, the
upper part of the superior vena cava and the innominate veins, the
esophagus, trachea, thoracic duct, the vagal, phrenic, cardiac, re-
current laryngeal and sympathetic nerves and the thymus gland.
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The inferior mediastinum is the widest portion and is divided into
ventral, middle and dorsal portions. The ventral lies between the
sternum and the pericardium and contains some lymph nodes,
branches of the internal mammary artery and areolar tissue.

The middle portion is the largest and is bounded by the pericar-
dium. Its contents are the pericardium, heart, roots of the great
vessels and the phrenic nerves.

The dorsal mediastinum lies behind the pericardium. Its contents
are the descending thoracic aorta, the thoracic duct, vena azygos
major, vagal nerves and esophagus.

The blood vascular system consists of the keart, arferies, that carry
the blood away from the heart, veins, that carry the blood toward the
heart and capillaries that connect the arteries and veins. There are
lwo main circulations, the systemic and the pulmonary. The systemic
is farther divided into the general systemic and the portal circulations.

Sup.

V., Cava Aorta Pulmonary
1 Artery

Coronary
Artery

Fig, 170.—Ventral view of the heart. (From o pholograph.)
THE HEART

The heart (cor) is a hollow muscular organ of a flattened, conical
shape situated in the thoracic cavity. It is contained in a serous
sac called the pericardium. About one-third lies to the right of the
midsternal line and two-thirds to the left. Tts long axis is directed
downward (caudad) to the left and forward (ventrad). Its dimen-
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ventricle, describe an S-shaped course and pass under the papillary
muscles of the other ventricle. There are three sets of these and
the course is very complicated.

The atrioventricular bundle (His) connects the right atrium
directly with the ventricles. This bundle of muscle fiber arises near
the fossa ovalis as small bundles of fibers that converge to form its
node; it then continues as a single bundle in the lower part of the pars
membranacea to the muscular portion of the interventricular septum.
Here the bundle divides into right and left portions one for each
ventricle. Each passes down its respective side of the interventricu-
lar septum, beneath the endocardial lining, to ultimately divide
to numerous bundles that pass to the papillary muscles and then
spread out over the entire ventricular muscle.

The heart receives its blood supply through the right and left
coronary arteries that arise from the aorta in the sinuses of Valsalva.
The blood is returned to the right atrium through the coronary sinus
and the anterior cardiac veins. The tributaries of the coronary
sinus are the small, or right cardiac vein and the middle, or posterior
cardiac veins. The lymph drains into the right lymphatic and thor-
acic ducts.

The nerve supply is from the vagal, accessory and sympathetic
nerves.

The pericardium is a fibrous sac lined by a serous membrane. It
is conical in shape with its base downwardg(caudad) and apex up-
ward (cephalad). The base is attached to the central tendon of the
diaphragm while the apex is continuous with the cervical fascia.
The sac contains the heart and the cardiac ends of the great vessels.
Its ventral wall gives attachment to the superior and inferior sterno-
pericardial ligaments. It constitutes the boundary of the middle
mediastinal space as well as assists in bounding the wventral and
dorsal mediastinal spaces. At its base it is pierced by the inferior
vena cava and at its apex (dorsally) it is pierced by, and its fibrous
part also ensheaths the superior vena cava, pulmonary veins,
right and left pulmonary arteries and aorta.

The serous portion consists of a visceral layer, upon the heart, and
a parietal layer, lining the fibrous sac, These two are continuous
over the great vessels of the heart but all of the vessels do not receive
a complete investment. As a result recesses, or sinuses, are formed.
The great transverse sinus lies between the pulmonary artery and the
aorta (ventrally) and the two atria (dorsally). The great oblique
sinus lies between the inferior vena cava (to the right and below)
and the left inferior pulmonary vein (to the left and above).

The vestigial fold of Marshall is a fold of serous pericardium en-
closing the ligamentum vene cave sinistre. It passes from the left
pulmonary artery region to the left superior pulmonary vein,
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skin of this region. (&) The posterior superior alveolar artery sup-
plies the molar and premolar teeth, the gums and maxillary sinus.
(¢) The descending palatine supplies the mucosa of the roof of the
mouth. (d) The pharyngeal branch supplies the roof of the nose
and pharynx, the sphenoidal sinus and the auditory tube. (e)
The sphenopalatine branch supplies the sphenoidal sinus and the
nasal cavity.

The course of the external carotid artery is indicated by a line drawn
from the posterior end of the greater cornu of the hymd bone to the
lobule of the ear.

The internal carotid artery (arferia carotis interna) extends from
the end of the common carotid artery to the middle fossa of the skull;
it enters the skull through the carotid canal and foramen lacerum
and divides into the middle and anterior cerebral arteries. These
are considered under the “Circulation of the Brain,” page 430, with
the exception of the ophthalmic artery (arteria ophthalmica). This
artery passes into the orbit through the optic foramen and gives off
a number of branches. Some of these are for the muscle of the eye-
ball, others for the lacrimal gland and tissues of the orbit, nasal
cavity, eyelid, ethmoidal cells and meninges. One of its most im-
portant branches is the ceniral retinal artery that enters the eyeball
through the optic nerve and supplies the retina. The supraorbital
branch reaches the forehead through the supraorbital foramen and
supplies the frontalis muscle and skin. The fronfal artery is the
terminal branch of the ophthalmic artery and supplies the scalp.

The subclavian arteries (arferie subclavie). The right subclavian
artery is shorter than the left as it arises from the innominate artery
while the left arises from the arch of the aorta. The right one is
about 3 inches (7.5 cm. ) in length while the left is about 4 inches (10
cm.) in length. Each consists of three parts. The first part of each
extends from the origin to the medial margin of the scalenus ante-
rior muscle. The second part extends from the medial to the lateral
margin of the scalenus anterior muscle. The third part extends from
this point to the outer margin of the first rib.

The branches are as follows: (@) The vertebral artery (arf. verfe-
bralis) is the first branch and it passes up through the foramina in the
upper six cervical vertebra, enters the skull through the foramen
magnum and anastomoses with the vertebral artery of the other side
to form the basilar artery. The branches are given under the “Cir-
culation of the “Brain,” page 430.

(b) The thyreocervical trunk (fruncus thyreocervicalis) is only a few
" millimeters in length and divides into three branches: (1) The inferior
thyreoid artery, that gives branches to the thyreoid gland, muscles of
the neighborhood, esophagus, larynx, trachea and the structures
within the vertebral canal. (2) The fransverse cervical artery (art.
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the lower intercostal spaces. The superior epigasiric artery continues
into the abdominal wall and anastomoses with the inferior epigastric
artery. It gives branches mainly to the muscles and skin along its
course.

(d) The costocervical trunk (frumcus costocervicalis) gives rise to
two branches. (1) The deep cervical artery (art. cervicis profunda)
passes to the back of the neck, supplies muscles there and sends
branches into the vertebral canal. (2) The superior intercostal
ariery (art. intercoslalis suprema) gives rise to the first two dorsal
intercostal arteries that pass ventrally in the intercostal spaces, anas-
tomose with the branches from the internal mammary artery and
give nutrient branches to the ribs.

THE AXILLARY ARTERY (ARTERIA AXILLARIS) AND AXILLA

The axillary artery, the continuation of the subclavian artery, lies
in the axillary space and extends from the outer margin of the first
rib to the lower margin of the tendon of the teres major muscle. It
is described under three parts, the first lying above the upper margin
of the pectoralis minor muscle, the second part lying under cover of .
that muscle and the {#ird part constituting the remainder.

The branches of the first part are the (a) superior thoracic artery
(art. thoracis suprema) that supplies the pectoralis major and minor,
subclavius, serratus anterior and intercostal muscles. (b)) The
thoracoacromial artery (arl. thoracoacromialis) a short trunk that
gives off four branches; the clavieular branch supplies the sterno-
clavicular articulation and adjacent muscles; the pecloral branch
supplies the pectoral and deltoid muscles and the skin; the deltoid
branch supplies the deltoid muscle and skin; the acremial branch
supplies the deltoid muscle and completes the circulation around
the shoulder.

(¢) The lateral, or long thoracic artery (arf. thoracis laleralis) is
a branch of the second part. It passes along the lower margin of
the pectoralis minor muscle and supplies this and adjacent muscles.

The remaining branches are from the fiird part of the artery.

(d) The subscapular artery (arf. subscapularis) is about 114 inches
(3.7 cm.) long and divides into fwe branches, the circumflex scapule,
or dorsalis scapule arlery is the larger and gives branches to the in-
fraspinatus, teres major and minor, triceps and deltoid muscles.
The thoracodorsal, or long subscapular artery, is the continuation of
the main stem and supplies the muscles at the lateral wall of the
thorax.

(e) The posterior circumflex artery (arf. circumflexa humeri
posterior) passes to the back of the neck of the humerus and supplies
the teres major and minor, the triceps and deltoid muscles, the
shoulder joint and the head of the humerus.
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interosseous space; the third part passes into the palm of the hand to
join the deep branch of the ulnar artery.

The branches of the first part are the radial recurrent, that supplies
the brachioradialis, supinator, extensores carpi radialis longus and
brevis muscles and assists in the anastomosis around the elbow
joint; the muscular branches for the muscles of the radial (ventral)
side of the forearm; the superficial volar artery is small and arises
near the end of the first part, passes through the muscles of the ball
of the thumb and joins the main part of the ulnar artery to form the
superficial palmar arch. The volar carpal branch helps form the
volar carpal arch for the wrist joint.

The branches of the second part are, the dorsalis pollicis (two)
that pass along the sides (dorsally) of the thumb to supply the skin,
tendons, ligaments and joints. The dorsalis indicis radialis artery
is small and passes along the radial margin of the index finger for
the skin, tendon and joints. The first dorsal metacarpal and dorsal
radial carpal arteries are small and pass to the dorsal aspect of the palm.

The branches of the third part are, the princeps pollicis which
passes to the distal end of the metacarpal bone of the thumb and
divides into two branches (collateral) that pass along the sides of the
thumb. The volaris radialis indicis runs along the radial side of
the index finger.

The course of the radial artery is indicated by drawing a line from
the hollow of the center of the elbow to the side of the styloid process
of the radius.

The ulnar artery extends from the neck of the radius to the palm
of the hand where it forms the superficial palmar arch and assists
in forming the deep palmar arch. It has a number of branches.
(@) The volar ulnar recurrent is small and assists in forming the anas-
tomosis around the elbow joint. (b) The dorsal wlnar recurrent
supplies the brachialis and adjacent muscles and assists in the elbow
joint anastomosis. (c) The common interosseous artery extends to
the superior edge of the interosseous membrane and then divides
into dorsal and veniral interosseous arteries. ‘The veniral, or volar
arfery, runs between the deep muscles of the forearm giving branches
to these, to the radius and the ulna, the median artery and other
small branches. The dorsal artery gives off the interosseous recurrent
artery (elbow-joint anastomosis), muscular branches to the deep
muscles of the back of the forearm and branches to the skin of this
region and the wrist. (d) The volar carpal artery is small and assists
in the carpal arch formation. (e) The dorsal carpal arlery passes
to the back of the wrist and assists in forming the dorsal carpal arch.
(f) The profunda artery is the last branch of the ulnar artery and
passes into the depths of the palm to assist in forming the deep
palmar arch.
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The course of the ulnar artery is indicated by fwo lines, as the
artery curves. .Draw a line from the medial epicondyle of the hum-
erus to the medial surface of the pisiform bone; the distal two-thirds
represents the distal two-thirds of the ulnar artery. From the center
of the cubital fossa draw another line to the junction of the upper
and middle thirds of the first line and that new line will indicate
the course of the first part of the ulnar artery.

In front of the elbow joint there is a triangular, somewhat de-
pressed area called the cubital fossa, or antecubital space. Here
the brachial artery sinks in quite deeply. The base, directed up-
ward, is a line connecting the two epicondyles of the humerus; the
medial boundary is the lateral margin of the pronator teres; the
lateral boundary 1s the medial margin of the brachioradialis; the floor
consists of the supinator and brachioradialis. This space contains
the brachial artery and its ven®z commites, the radial and ulnar
arteries, the median and radial nerves and the tendon of the biceps
muscle.

Upon the ventral aspect of the ligaments of the wrist lies the
ventral or volar carpal arch. This is formed by the volar
branches of the radial and ulnar arteries assisted by branches from
the deep palmar arch and volar interosseous artery. It supplies
the ligaments and synovial membranes of the joints here.

The dorsal carpal arch is similar and formed by the dorsal carpal
branches of the ulnar and radial arteries assisted by branches from
the interosseous arteries.

The superficial palmar arch (arcus volaris superficialis) is formed
by the main portion of the ulnar artery and the superficialis vole
branch of the radial artery. It lies just beneath the deep palmar
aponeurosis. It gives off four volar common digital arteries of which
the one on the ulnar side passes to the ulnar side of the little finger.
The other three pass to the clefts between the fingers where each
divides into two branches (proper digital arieries) that go to the
adjacent sides of index, middle, ring and little fingers.

The position of the superficial palmar arch is indicated by a curved
line extending from the pisiform bone to the base of the cleft between
the thumb and index finger. The convexity should extend to about
the middle third of the palm.

The deep palmar arch (arcus volaris profunda) is deeeply placed.
It lies upon the bases of the metacarpal bones and their ligaments.
It gives rise to recurrent branches for the volar carpal arch; articular
branches of the adjacent joints; velar carpal arleries that pass to the
dorsum of the hand and form the digital branches; and communicating
branches that connect with the proper volar digital arteries.

The course of the deep palmar archis indicated by a line parallel to the
line of the superficial arch about 14 to 3{ inch nearer the wrist.
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The renal arteries are two large arteries that supply the kidneys.
Each gives off the inferior suprarenals, ureteral, perinephric branches
and some branches to the lunbar lymph nodes.

The spermatic (testicular) arteries accompany the vas and pass
to the testes in the spermatic cords. Each gives off branches to the
ureler, peritoneum and lumbar lymph nodes.

The ovarian arteries, of the female, pass to the ovaries and uterus
through the broad ligament. Each gives off branches to the ureter,
peritoneum, lumbar lymph nodes to the uterine tubes, uterus and
its round ligament.

The inferior mesenteric artery is a large branch that supplies the
descending colon, iliac and pelvic colons and the upper third of the
rectum. Its branches are the left colic, sigmoid branches and the
superior hemorrhoidal arteries.

The four pairs of lumbar arteries correspond to the intercostal
arteries of the thorax. They supply the muscles and skin of the
dorsal and lateral portions of the abdominal wall.

The middle sacral artery is a small artery that passes along the
sacrum and coccyx and ends in the coccygeal gland.

The common iliac arteries represent the terminal branches of the
aorta and start at the middle of the fourth lumbar vertebra to the
left of the midline. The right artery is about 2 inches (5 cm.) in
length and the left is about 13{ inches (4.3 cm.) in length. Each
divides into external and internal iliac arteries.

The internal iliac, or hypogastric artery (arleria hypogasirica),
arises opposite the sacroiliac articulation and passes into the pelvis
for about 114 inches (3.7 cm.) before dividing into its terminal
branches. These arteries supply the greater part of the pelvic wall
and viscera, the buttocks, thighs and the external organs of repro-
duction. Each gives rise to parietal and visceral branches. The
parietal branches are as follows: The dliolumbar artery supplies
the iliacus, psoas and quadratus lumborum muscles and also the
vertebral canal. The laferal sacral arfery supplies the pyriformis
muscle and also sends branches to the sacral canal and sacral nerves.
The superior gluteal artery leaves the pelvis and passes into the
buttock and lies on the deep surface of the gluteus maximus. It
gives off a number of muscular branches to the glutei, obturator
internus and tensor fasciz late muscles and nufrient vessels to the
hip bone. The obturator artery passes into the buttock and gives
off a number of muscular branches to the obturator internus, iliopsoas
and levator ani muscles; mudrient branches to the ilium; vesical
branches to the bladder; pudic branch that is mainly for collateral
circulation. These branches all arise within the pelvis. The
terminal part of the artery gives off branches to the obturator
externus and adjacent muscles, to the hip joint, head of the femur
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and ligaments. The internal pudic artery is a large branch that
enters the buttock and passes to the perineum. In the buttock it
supplies the neighboring muscles. In the perineum it gives off the
inferior hemorrhoidal artery that supplies the lower part of the rectum
and the anal canal; the perineal artery for the scrotum of the male,
or the labia of the female; the fransverse perineal artery supplies the
sphincter ani, the sphincter vaginz, or bulbocavernosus muscle, the
bulb of the urethra, the corpus spongiosum and penile portion of
the urethra (in the male) and the bulb of the vestibule (in the
female); the profunda artery of the penis or clitoris supplies the corpus
cavernosum of the penis or clitoris; the dorsal artery of the penis or
of the clitoris supplies the dorsal portion of the penis or clitoris as
well as the corpus cavernosum and glans penis, or clitoris. The
inferior gluteal, or scialic arlery passes into the buttock and then
the upper part of the thigh. It gives of muscular branches for the
proximal parts of the hamstring muscles; coccygeal branch; cutaneous
branches to the skin; a branch that accompanies the sciatic nerve.

The visceral branches are as follows: (a) The superior vesical
artery supplies the upper part of the bladder. (b) The inferior
vesical artery supplies the base of the bladder, the seminal vesicles,
vas and prostate gland. (¢) The artery of the ductus deferens accom-
panies the vas, supplies it and extends to the testicle. (d) The
middle hemorrhoidal ariery gives branches to the seminal wvesicles,
vas, prostate and terminates in the rectum where it supplies the
middle third. (e) The vaginal artery supplies the vagina and also
the rectum, bulb of the vestibule and base of the bladder. (f)
The wuferine artery supplies the uterus, round ligament and the
vagina.

The external iliac artery (ari. iliaca externa) is about 3145 to 4
inches (8.7 to 10 cm.) in length and ends at the thigh side of the
inguinal ligament. It gives rise to two main branches. The
inferior epigastric artery (art. epigastrica inferior) passes along the
medial side of the abdominal inguinal ring into the wventral ab-
dominal wall to the umbilical region where it anastomoses with
branches from the superior epigastric branch of the internal mam-
mary artery. It gives rise to muscular branches, an external spermatic
artery, cutaneous branches and a pudic branch. The deep circum-
flex iliac artery (arf. circumflexa ilium profunda) passes toward the
ventral superior spine of the ilium and gives off muscular and
cutaneous branches.

The femoral artery (arferia femoralis) is the continuation of the
external iliac artery and extends from the inguinal ligament to the
lower part of the thigh where it passes through the adductor magnus
muscle. The first inch and a half was called the common femoral
and the remainder the deep and superficial portions. Its branches
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are as follows: (a) The superficial circumflex iliac arlery (art.
circumflex ilium superficialis) supplies the lymph nodes of the
groin and the skin here. (b) The superficial epigastric artery (art.
epigasirica superficialis) passes to the ventral abdominal wall and
supplies the superficial fascia and skin in its course. (¢) The super-
ficial external pudic artery (art. pudenda externa superficialis) sup-
plies the skin of the pubis, scrotal, or labial regions. (d) The
muscular branches pass to the adductors, pectineus, sartorius and
vastus medialis muscles. (&) The deep external pudic artery (art.
pudendar externa profunda) passes to the scrotum or labium majus.
(f) The deep femoral artery (arl. profunda femoralis) is the largest
branch of the femoral artery and passes in between the deep muscles
of the thigh and gives rise to numerous branches. These are the
lateral circumflex, medial circumflex, muscular and four perforating
arleries. These are for the supply of the deep muscles of the thigh
and the perforating arteries pass to the dorsal part of the thigh and
anastomose with vessels there. (g) The anastomotic artery, or arteria
genu suprema, supplies the skin of the medial side of the leg muscles
near the knee and the knee joint,

The course of the femoral artery is indicated by a line drawn from
a point midway between the ventral superior spine of the ilium
and the symphysis pubis to the adductor tubercle on the medial
condyle of the femur. The superior fwo-thirds of this line represents
the femoral artery. The thigh should be abducted and rotated
laterally.

The popliteal artery (arf. poplitea) is the continuation of the
femoral artery back of the knee; it lies in the popliteal fossa at the
distal end of which it divides into anterior and posterior tibial arteries.
It is deeply placed and gives rise to the following branches: Muscular
branches to the hamstring and upper leg muscles; articular (five)
branches to the knee joint; cufaneous branches to the skin of the
popliteal space.

The popliteal fossa, or space, is back of the knee joint and is of a
diamond shape. It is bounded superolaterally by the biceps;
inferolaterally by the lateral head of the gastrocnemius and plantaris;
supermedially by the semimembranosus, semitendinosus, sartorius
and gracilis; inferomedially by the medial head of the gastrocnemius.
The floor is formed by the popliteal plane of the femur, the dorsal
ligament of the knee joint and the fascia covering the popliteus
muscle. It comfains the popliteal artery and its branches, the
popliteal vein, the termination of the external saphenous vein, the
common peroneal (external popliteal) and tibial (internal popliteal)
nerves, some lymph nodes and fat. ]

The course of the popliteal artery is indicated by a line drawn from
the outer margin of the semimembranosus muscle (at the beginning
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internal jugular vein. This vein passes down the neck, in the carotid
sheath, and behind the sternoclavicular articulation each is joined
by the corresponding subclavian vein forming the innominate vein
of each side. The #ributaries to each internal jugular vein are the
common facial, lingual, pharyngeal, superior and middle thyreoid
TEINS.

The commeon facial vein receives the blood from parts supplied
by several of the branches of the external carotid artery. The
anterior facial division corresponds to the external maxillary artery
while the posterior facial vein corresponds to the temporal and in-
ternal maxillary branches of the external carotid artery.

The lingual vein corresponds to the lingual artery.

The pharyngeal veins start at the venous plexus of the pharynx
and represent the various branches distributed to the pharynx.

The occipital vein corresponds to the occipital artery.

The superior and middle thyreoid veins correspond to the branches
of the superior thyreoid artery.

The external jugular vein is in the neck but it is a tributary of the
subclavian vein. This vein is formed, back of the angle of the
mandible, by a branch of the posterior facial and the posterior au-
ricular veins. This receives the fransverse cervical, fransverse scapu-
lar and anterior jugular veins and is usually quite large.

The blood of the superior extremity is returned ultimately by the
subclavian vein.

In the hand the blood is returned from the fingers by the superficial
volar and dorsal digital veins (a pair of each to each finger). These
vessels anastomose with each other on the dorsal and ventral por-
tions of the palm and through the palm and carry the blood to the
vessels of the forearm.

In the forearm there are two main (superficial) longitudinal venous
channels, the cephalic vein on the radial side and the basilic vein
on the ulnar side and occasionally a median vein on the ventral
surface. The cephalic vein starts from the radial side of the dorsal
venous arch of the palm and turns to the radial side of the ventral
surface; it continues to the cubital fossa and from there continues
up the arm on the lateral margin of the biceps muscle to the interval
between the deltoid and pectoralis major muscles, near the clavicle;
here it turns in and empties into the axillary vein of which it is a
tributary. In the cubital fossa it is connected to the basilic vein by
the median cubital vein which also connects it with the deep veins
of the forearm.

The basilic vein begins on the ulnar side of the dorsal venous
plexus of the hand and continues along the dorsal surface of the
forearm to the upper third of the forearm where it turns to the
ventral surface; it continues into the arm along the medial margin
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The thoracic duct is 15 to 18 inches (37.5 to 45 cm.) long and
starts from the cisterna chyli at about the first lumbar vertebra.
It passes up (cephalad) through the aortic orifice of the diaphragm
into the thoracic cavity (dorsal mediastinum) in the midline to the
level of the fifth or fourth thoracic vertebra where it crosses to the
left side of the vertebral column. It continues through the superior
mediastinum into the neck to the level of the seventh cervical verte-
bra where it curves downward over the subclavian artery and
empties into the angle formed by the left subclavian-internal jugular
vein junction. Its orifice is guarded by a valve and valves are
numerous along its course. The thoracic duct receives the lymph
from the lower extremities, the abdomen and its contents, the left
thorax, left lung and the left side of the heart, from part of the lower
half of the right thorax and from the left side of the head and neck
and the left upper extremity.

The right lymphatic duct (ductus lymphaticus dexter) is about
3{ inch in length. It is formed by the junction of the right sub-
clavian, the right jugular and right bronchomediastinal trunks and
empties into the right subclavian-internal jugular vein junction.
Its orifice is guarded by a valve. The right lymphatic duct receives
the lymph from the right side of the head and neck, the right upper
extremity, the right thorax (upper half), the right lung, the right
side of the heart and from part of the convex surface of the liver.

For the sake of convenience the lymphatic drainage of the body
will be considered in regions, as head and meck, upper extremity,
lower extremily, abdomen and thorax.

LYMPHATICS OF THE HEAD AND NECK

The lymphatics of the outside of the head and neck are divided
into superficial and deep. The node groups of the head are as follows
(those marked (S) are superficial and those marked (D) are deep):

1. Occipital (Lymphoglandul@e occipitales) (S).—This group con-
sists of one to three nodes in the occipital region on the upper part
of the trapezius muscle; these drain the occipital portion of the
scalp and their efferents carry the lymph to the upper deep cervical
nodes.

2. Postauricular (Lymphoglandule auriculares posteriores) (S).—
This group comprises usually two or three nodes near the mastoid
process of the temporal bone. These drain the posterior temporo-
parietal region, part of the pinna of the ear and the posterior wall of
the external auditory canal. Their efferents carry the lymph to
the upper deep cervical nodes.

3. Preauricular (L. awriculares anteriores) (S and D).—The
superficial nodes are placed over the parotid gland and the deep are
within its substance. The latter are the more numerous. These
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articulates with the cricoid cartilage. Two of the basal angles are
important. The laleral angle, or muscular process, gives attachment
to the cricoartenoideus posterior muscle. The veniral angle, or
vocal process, gives attachment to the inferior thyreoarytenoid
ligament, or the true vocal band. The dorsal surface gives attach-
ment to the arytenoideus muscle. Upon the ventrolateral surface
are attached the superior thyreoarytenoid ligament, or the false
vocal bands and the thyreoartenoideus muscle, The medial surface
forms the lateral boundary of the respiratory glottis.

The cornicula larynges (cartilagines corniculate) are two small
cone-shaped cartilages that surmount the
arytenoid cartilages at the dorsal end of the
aryepiglottic folds.

The cuneiform cartilages (cartilagines
cuneiformes) are two, long, flat structures
located in the aryepiglottic fold.

Ligaments.—The larynx is connected to the
hyoid bone and the trachea by the exirinsic
ligaments. The cartilages are connected to
one another by the infrinsic ligaments. The
most important of the former is the thyreolyoid
membrane that extends between the thyreoid
cartilage and the hyoid bone. Its variation
in thickness gives rise to several subsidiary
ligaments. Of the intrinsic ligaments the
most important, from a surgical standpoint, L S
is the cricothyreoid membrane. This extends  pic. z00—Interior of the
between the medial portion of the arch of the ’ﬂf!’r”;,ﬂ seen ".‘-"’“1 ‘h,f_*ﬂ‘;-
cricoid and the thyreoid cartilages. It is NOt yentricle: ¢, plica vocalis,
of the same thickness throughout, thus giving
rise to subsidiary ligaments. It is here that the larynx is opened
in cases of obstruction of the glottis.

The interior of the larynx (cavum laryngis) is lined by a mucous
membrane. At the upper end of the larynx is located the superior
aperture (aditus laryngis) which is triangular in outline with its base
at the epiglottis and its apex at the apices of the arytenoid cartilages.
The aperture extends dorsally and downward and is bounded laterally
by the aryepiglottis folds. A short distance beneath the aperture
are seen the vocal bands. There are two on each side; the superior
fold is called the false vocal band, or plica ventricularis and contains
the superior thyreoarytenoid ligament. The inferior fold is the true
vocal band, or plica vocalis and contains the inferior thyreoarytenoid
ligament. On each side of the larynx between each pair of folds is a
depression or pouch called the ventricle of the larynx (ventriculus
laryngis). An extension upward and forward from each ventricle,
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veins, the bronchial artery and vein, nerves and lymphatics. In the
root the order of the chief structures is, fromabove downward, artery,
bronchus, vein. At the lower part of the root the two layers of
pleura that bound the root come together, continue to the base and
extend from the lung to the mediastinal pleura as a band called
ligamentum latum pulmonis. Above the root is seen the aortic groove
caused by the arch of the aorta; from this groove the subclavian
groove extends upon the apex; ventral to this groove is seen another
made by the left innominate vein. The aortic groove is seen extend-
ing downward along the dorsal part of this surface.

In the right lung the root has the same general position, appear-
ance and structures. The order, however is different; from above

Fic. 202 —Medial surface of the lungs. A, Right lung; B, left lung. a, Groove for the
right innominate vein; b, groove for the innominate artery; ¢ groove for left subclavian
artery;: d, groove for left innominate vein; €, e, lig. latum pulmonis; f, f, pulmonary arteries;

E. g: bronchi; &, b, pulmonary veins.

downward we find bronchus, artery and wvein. The ligamentum
latum pulmonis is present. Above the root is a deep groove that is
formed by the vena azygos major as it hooks over the root to empty
into the superior vena cava; above and passing outward is a deep
groove for the superior vena cava and right innominate wvein;
behind the latter the innominate artery may form a groove. At the
dorsal part of this surface may be a long groove formed by the
esophagus.

The borders are ventral, dorsal and inferior, or basal. The ventral
border is thin and sharp and upon the left lung presents a notch
called the incisura cardiaca. The dorsal border is rounded, thick
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and rests in the deep concavity at the side of the vertebral column.
The basal border is sharp and thin, separates the base from the other
surfaces and extends into the costophrenic sinus.

The right lung contains three lobes, the upper, middle and lower
and fwo fissures while the left lung presents fwo lobes, upper and lower
separated by the one fissure. The lines for the fissures will be given
later.

As previously mentioned each lung is in a closed serous cavity the
pleural cavity. The serous membrane bounding this space is called
the pleura. The pleura is divided into portions according to parts
invested, as visceral, that investing the lung, and parietal, that
attached to the ribs, diaphragm and pericardium, thus bounding
each pleural cavity. The visceral pleura invests the lungs except at
the root where the layers are separated by the structures entering
and leaving the lung. At the lower limit of the root the layers
approximate and constitute the ligamentum latum pulmonis. The
visceral pleura extends into the fissures and completely separates
the lobes from each other.

The parietal pleura consists of several subdivisions: that covering
the inner surfaces of the ribs, cartilages and intercostal muscles
and membranes constitutes the costal plewra; that upon the dia-
phragm is the diaphragmatic plewra; that toward the midline upon
the pericardium constitutes the mediastinal pleura, while that portion
that covers the apex of the lung in the neck is the cervical pleura.
These pleural reflections forming a closed sac constitute a continuous
layer of endothelium and it is possible to start at any point and
return after passing over the various divisions without an interrup-
tion in the serous membrane. The surface is constantly kept moist
with lymph so as to prevent friction.

As will be seen later the lungs do not extend down completely
into the cleft between the diaphragm and body wall; this serous
space unoccupied by lung is called the costophrenic sinus. It is
deepest in the midaxillary line.

The outline of the pleura upon the body wall is as follows: From
a point 3 tor inch (r to 2.5 cm.) above the clavicle over
the sternal end of the first rib, draw a line to the midsternal line to
pass under the sternoclavicular articulation. On the right side
continue this line down to the level of the sixth chondrosternal junc-
tion, then obliquely outward to the tenth rib, or interspace on the
midaxillary line and then horizontally across to a point between
the spine of the twelfth thoracic vertebra and the transverse process
of the first lumbar vertebra. From this point carry a line verti-
cally to the upper border of the third thoracic vertebra and then
arch across to the apex point. The right apex is about 14 inch higher
than the left apex.
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in the pulp cavity (cavum dentis). The latter is occupied by the
tooth pulp (pulpa dentis). The part of the tooth that opposes that
of the other jaw is called the facies masticatoria.

The incisors (dentes incisivi) are chisel-like teeth and those of
the upper jaw are larger and stronger than those of the mandible.
The root of each tooth is flattened laterally.

The canines (dentes canini) are pointed, or conical in shape and
are stronger than the incisors. They represent the holding and
tearing teeth of the lower animals. The rcot of each is nearly conical
and longer than that of the incisor tooth. :

The premolars (dentes premolares) exhibit two little projections
or cusps upon the crown the latter being more massive than in the
preceding teeth. The root of each tooth is usually single and
flattened from side to side.

The molars (dentes molares) are the most massive teeth; the crowns
are cuboidal and the cusps three to five in number. Each upper
tooth possesses three roots while each lower but two roots. The
third molar, or wisdom tooth, is called the dens serofinus.

In the normal condition the teeth form an arch in each jaw the
dental arch (arcus dentalis). The upper is slightly the larger and
therefore slightly overlaps the lower arch.

The tongue (lingua) is the most mobile organ in the body. It
has the following important functions: Mastication, insalivation,
deglutition, taste and speech. In order to get the proper shape and
dimensions of the tongue it must be hardened in sitw. It is about g
cm. (3! inches) in length and lies in the oral cavity proper and
oropharynx. It consists of apex, base, dorsum, inferior surface and
margin.

The apex, or tip (apex lingue) is the free extremity and is usually
narrow and thin, resting against the incisor teeth.

The base, or root (radix lingue) is the attached portion and is
broad and massive. It is directed downward (caudad) and back-
ward and 1s attached to the hyoid bone, mandible and floor of the
mouth.

The dorsum (dorsum lingue) consists of two parts, the anterior,
or apical two-thirds and posterior, or basal one-third. The apical
two-thirds, or oral part, is nearly horizontal and slightly arched from
before backward and from side to side. It may show a slight
median, longitudinal groove (sulcus medianis) that ends posteriorly
in the foramen cecum. The apical two-thirds is separated from the
basal one-third by a slight V-shaped groove, the sulcus terminalis,
the apex of which is the foramen cecum. In front-of the sulcusisa
V-shaped collection of papille, eight to ten in number, below the
surface, called the vallate papille. These contain the faste-buds.
Scattered over the dorsum are smaller, conical projections, the
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The pelvic cavity is bounded dorsally by the sacrum and coccyx,
laterally by the body of the ischium and part of the ilium, ventraily
by the symphysis pubis. It has an inlef that gives communication
with the thoracic cavity and its boundaries are as follows: Dorsally
the margin of the base of the sacrum, laferally the iliopectineal lines,
venirally the crests of the pubic bones. It slants downward and
forward and is heart-shaped. The outlet is irregular and is bounded
dorsally by the tip of the coccyx, laterally by the tuberosities of the
ischia and ventrally by the pubic arches and symphysis. It slants
slightly downward and forward.
This is not a true aperture but is
closed in by the pelvic diaphragm
consisting mainly of the levatores
ani and the ischiococcygei muscles
and pelvic fascia. Thisdiaphragm
is pierced by the anal canal, in the
male, and the anal canal and the
vagina in the female.

In the female the pelvis is more
delicate, wider and shallower than
in the male. The inlet is larger,
the sacrum shorter and less curved,
I the outlet larger and the coccyx
. more movable, the pubic arch
| larger and less angular.

The apertures of the abdominal
walls are the three openings in the
diaphragm, the openings in the
pelvic floor for the rectum the
urethra and in the female the

Fis. 212.~—Lines and regions of the abdo- T - :
men and the viscera in each. 1, Subcostal vagina; the mguma.l canal for the

line; 2, intertubercular line; 3, 3, midingui- spermatic cord in the male, or the
nal lines; A, A, right and left hypochondriac . .

regions; B, B, rightand left lumbar regions; round Ilgament in the fﬁﬂlﬂlﬂ, and
C, C. right and left inguinal regions; D, the crural or femoral canal that

ﬁﬁﬁ::f"m;‘;‘nﬁ umbilical regioni 1 1oads into the thigh.

The abdomen is divided into
nine regions by four lines or planes, fwo horizontal and two vertical.
A line drawn about the trunk at the lower border of the tenth
costal cartilage and the superior part of third lumbar vertebra is
called the subcostal line. A second line drawn at the level of the
highest points of the iliac crests and through the middle of the
fifth lumbar vertebra is the inflertubercular line. The two vertical
lines are drawn parallel to the long axis of the body from the
midpoint of the inguinal ligament (one on each side). The three

transverse zones formed by the horizontal lines are the costal, the
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umbilical and the hypogastric. The two vertical lines divide these
zones into nine regions. In the costal zone the regions are right
hypochondriac, epigastric and left hypochondriac. In the umbilical
zone they are right lumbar, umbilical and left lumbar regions. In the
hypogastric zone lie the right dliac, hypogastric and left iliac regions.

A horizontal line drawn about the trunk at a point midway
between the superior border of the crest of the pubis and the inferior
margin of the sternum and at the level of the first lumbar vertebra,
behind, is the iranspyloric line.

The contents of the abdomen are the stomach, intestines, liver,
pancreas, spleen, kidneys, ureters, bladder, adrenals, seminal vesicles,
prostate and vasa defereritia (in the male) and the ovaries, oviducts,

= |

Aorta

Heart

' 1 . Areaof car-
. Giall- diac dulness

bladder

Dhpodenm -
Ascending

=

Fi. 213.—0Outline of some of the organsof the thorax Fic. 214.—0utline of some of the
and abdomen, on the ventral body wall. (From a photo- organs of the thorax and abdomen, on
graph.) the dorsal body wall. (From ¢ photo-

grapn.}

uterus and vagina (in the female) nerves, sympathetic ganglia, blood-
vessels, lymph channels and lymph nodes. These are located in the
various regions as follows:

Right Hypochondrium.—Right lobe of the liver, gall-bladder,
duodenum, hepatic flexure of the colon and the upper part of the
right kidney.

Epigastrium.—Part of right and left lobes of the liver, the pylorus
and bulk of the stomach, aorta, celiac axis, celiac ganglia and
pancreas.

Left Hypochondrium.—Spleen, tail of the pancreas, splenic flexure
of the colon, upper part of left kidney and the left portion of the
greater curvature of the stomach.
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The lesser sac is bounded by two layers of peritoneum, ventral
and dorsal. The veniral layer invests the caudate lobe of the liver
and continues to the dorsal edge of the portal fissure and from here,
and from the fissure for the ligamentum venosum it passes to
the lesser curvature of the stomach as the dorsal layer of the gas-
trohepatic omentum. It invests about the entire dorsoinferior
surface of the stomach, being continued as the dorsal laver of the
great omentum to the lower border of
this fold where it becomes continuous
with the dorsal layer of the lesser sac.
From the upper part of the greater
curvature of the stomach it continues
to the spleen as the dorsal layer of the
gastrosplenic omentum.

Thedorsal layer of thelesser sac passes
from the foramen of Winslow over the
inferior vena cava and the celiac axis,
covers a small area of the diaphragm
behind the caudate lobe, thence passing
to the left, it covers the upper surface | |
of the pancreas, the left adrenal and |
superior pole of the left kidney and part | '
of the gastric area of the spleen. From
the pancreas it continues as the ventral
layer of the transverse mesocolon, over
the colon and from this region it con-
tinues as the ventral layer of the dorsal
fold of the great omentum to its lower
border, where it becomes continuous
with the dorsal layer of the ventral fold
previously described. L g ,

The greater sac constitutes the bulk o feoiaie chorio the Cefetins ot
of the peritoneal cavity. The oentral e psioneun (dirannas, 4.
layer starts at the uncovered area of the transverse colon; D, duodenum; E,
liver (upper margin) and continues on Zfii‘éf“ﬁff.iiu'fﬁ‘;ifﬁ?’tPufi.';
to the under surface of the diaphragm
down the ventral body wall to the pelvis. From the umbilical region
a fold attached to the ventral body wall and the under surface of the
diaphragm is reflected upon the ventral and superior surface of the
liver as the falciform ligament of ‘the liver. In the free edge of this
fold is the round ligament of the liver.

The dorsal layer starts at the upper margin of the uncovered
area of the liver, forming here the upper leaflet of the coronary
ligament; it invests the superior, right and ventral surfaces of the
right and left lobes and passes to the inferior surface at the ventral
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margin of the liver. Here it passes backward and upward over the
right and left lobes to the portal fissure while, lateral to this fissure
the peritoneum spreads upon the remainder of the inferior surface
(except the caudate lobe and the inferior vena cava) to the lower
margin of the uncovered area forming here the lower leaflet of the
coronary ligament; upon the left it continues to the diaphragm as
part of the left lateral ligament and upon the right side as part of
the right lateral ligament. The portion extending to the left covers
the dorsal abdominal wall lying ventral to the outer and upper part
of the left kidney and extending from here to the spleen as the li-
enorenal ligament. This layer then passes around and invests the
spleen covering the renal, colic and part of the gastric areas con-
tinues to the greater curvature of the stomach as the ventral layer

Fic. 216.—Transverse section of the abdomen, at the level of the foramen epiploicum,
showing the reflections of the pentoneum (diagrammatic). A, Aorta; B, inferior vena cava:
C, gastrohepatic omentum; K, K, kidneys.

of the gastrosplenic omentum. Upon the right side the peritoneum
passes upon the diaphragm as far to the left as the esophagus, form-
ing here the fold called the gastrophrenic ligament. It also con-
tinues downward over the right adrenal and kidney, to the duodenum
and hepatic flexure of the colon, both of which it partially invests.
From the portal fissure the dorsal layer of the greater sac continues
down to the lesser curvature of the stomach as the ventral layer of
the gastrohepatic omentum; from the lesser curvature it invests
the superior surface of the stomach and the greater curvature,
from which it is continuous with the ventral layer of the ventral fold
of the great omentum to the lower border of that fold. From the
lower border of the great omentum it continues upward to the
transverse colon as the dorsal layer of the dorsal fold of the great
omentum and from the colon up to the dorsal body wall it forms the
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dorsal layer of the transverse mesocolon to the pancreas. At the
pancreas the peritoneum passes downward over the third part of
the duodenum to the oblique mesentery of the small intestines.
Here it forms the right layer of the mesentery, invests the bowel and
then passes to the dorsal body wall as the left layer of the mesentery;
it then continues down along the dorsal body wall to the left and
right, investing the sides and ventral walls of the ascending and
descending colons (with cecum and appendix). In the left iliac
fossa it completely invests the sigmoid colon forming for it a mesen-
tery that shortens as the pelvic cavity is reached and ending at the
beginning of the rectum. In the pelvic cavity the dorsal layer
descends upon the front and sides of the rectum lessening at the
sides so that at about the middle of this organ the entire peritoneum
leaves the rectum to be carried forward, in the male, to the back of

Fic. 217.—~Transverse section of the abdomen at a more caudal level (diagrammatic). A,
Acrta; B, inferior vena cava; C, ascending colon; C', descending colon.

the bladder and sides of the pelvis, forming the rectovesical pouch.
It then continues over the superior part and lateral surfaces of the
bladder to the ventral abdominal wall, becoming here continuous
with the ventral layer.

In the female the peritoneum is reflected from the rectum to the
upper part of the dorsal wall of the vagina and then to the dorsal
wall of the uterus and broad ligament, over the fundus and the ovi-
ducts to the ventral surface of fundus and body of the uterus and
the broad ligament; it then continues to the back of the bladder, up
over the superior part of the lateral surfaces of this organ to the
ventral body wall. In the female the fossa between the rectum,
behind, and uterus and vagina, in front, is the pouch of Douglas
(rectouterine) and between the uterus, behind, and the bladder,
in front, the space is called the uterovesical pouch.
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hepatic omentum; to the colon by the gastrocolic omentum and to
the diaphragm by a small fold, the gastrophrenic ligament.

The interior of the stomach exhibits many folds chiefly longi-
tudinal in direction, consisting of mucous and submucous coats.
These folds are the ruge. Minute orifices representing the gastric
pits, or crypts, are seen throughout the entire surface. At the pyloric
orifice a distinct fold is seen, constituting the pyloric valve. Within
this fold is a strong ring of circularly disposed smooth muscle tissue,
the sphincter pylori muscle.

The stomach is supplied by the following arieries (branches of
the celiac axis): The gastric (from celiac axis direct), pyloric (from
the hepatic), right gastroepiploic (gastroduodenale), left gastro-
epiploic (splenic), vasa brevia (splenic). The veins empty into the
superior mesenteric and splenic veins.

The nerves are derived from the vagals and the solar plexus
(ganglion celiaca) of the sympathetic; branches from these form the
plexuses of Auerbach (plexus myventericus) and Meissner (plexus
submucose) in the walls of the organ.

SMALL INTESTINE (INTESTINI TENUE)

The small intestine consists of duodenum, jejunum and ilewm and
is, after death, 20 to 22 feet in length (22.5 feet in the male and 23
feet in the female). The diameter varies from 2 inches (5 cm.) at
the duodenum, to a little over 1 inch (27 mm.) at the ileum.

The duodenum is 11 inches (27.5 cm.) in length and starts at the
right side of the first lumbar vertebra and ends at the left of the
second lumbar vertebra having a C-, U- or V-shape. Its two ex-
tremities are only about 2 inches (5 cm.) apart. It is the largest part
of the small intestine. It consists of superior (pars superior),
descending (pars descendens), transverse (pars horizonlalis) and ascend-
ing (pars ascendens) portions. In the cavity of the duodenal loop
is placed the head of the pancreas. All parts do not lie in the same
plane. The first part is slightly movable being almost invested by
peritoneum while the remainder is fixed being only partially invested.
In this it is readily distinguished from the remainder of the intestine.
At its termination as it turns ventrally to continue as jejunum
(duodenojejunal junction) it is bound to the body wall by a fold, the
suspensory ligament of Treitz, containing some smooth muscle tissue,
the suspensory muscle (m. suspensorius duodeni). As a whole the
duodenum is incompletely invested with peritoneum.

The interior of the duodenum varies in appearance. The first
part is smooth but this condition is soon changed by the appearance
of circular folds, the plice circulares, or valvule conniventes. In
the descending portion is a longitudinal fold representing the course
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The jejunum (infestinum jejunum) represents about two-fifths
(8 feet) of the small intestine. It has a greater diameter, 11§ to
1}4 inches (3.75 to 3 cm.) than the ileum, its walls are thicker and
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Fic. zz1.—Ventral view of the dusdenum, pancreas and the neighboring organs.

- redder, the plicee circulares are larger and more numerous than
in the ileum and the villi are more numerous and broader.

)
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Fiz. z22.—Interior of the jejunum showing the plice circulares. (From a pholograph.)

The ileum (intestinum ilewm) constitutes about three-fifths (12
feet) of the small intestine. It is about 1 inch (2.5 cm.) in diameter,
its walls are thin and pale, the plice circulares are few and small and
the villi few and slender. Both of these portions of the small in-
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testine are completely invested with peritoneum and are suspended
from the dorsal body wall by the mesentery. The coils of the
jejunum lie chiefly in the upper and left part of the abdominal cavity,
the first third of the illeum in the left iliac fossa, and the remainder
in the lower right portion of the abdominal cavity and even in the
pelvic cavity.

The small intestine receives its blood supply from the following
vessels: Duodenum from the pyloric and superior pancreatico-
duodenale (branches of the hepatic artery) and inferior pancreatico-
duodenale (from the superior mesenteric artery). The veins return
the blood to the superior mesenteric and portal veins.

The jejunum and bulk of the ilewm receive their blood from the vasa
intestini tenuis (from the superior mesenteric artery) and the re-
mainder of the ileum from the ileal vessels (ileocolic branch of the
superior mesenteric artery). The veins return the blood to the
superior mesenteric vein.

The nerves are derived from the celiac plexus of the sympathetic
system. Branches from this plexus form the plexuses of Auerbach
(plexus myentericus) and Meissner (pl. submucosa) in the walls of the
intestine. Some branches of the right vagus join the latter plexuses.

THE LARGE INTESTINE (INTESTINUM CRASSUM)

The large intestine consists of cecum, colon, rectum, anal canal
and anus (Fig. 220).

The large bowel presents a sacculated appearance. This condi-
tion is due to the three longitudinal bands, or feni® coli. These
bands represent the longitudinal muscle tissue of the large intestine
and as these bands are about one-sixth shorter than the intestine
they cause the sacculations. They arise at the base of the appendix
and are nearly equidistant from one another. They extend to the
rectum where they end by spreading out to form a complete longi-
tudinal layer. If the teniz be removed the sacculations disappear
and the bowel is of a cylindrical form. All along the large intestine
are seen little tabs of fat surrounded by peritoneum called the
appendices epiploice.

The cecum (infestinum cecum) is the blind portion of the large
intestine. It is about 2.5 inches (6.5 cm.) long and 3 inches (7.5
cm.) wide. It lies in the right iliac fossa and extends as high as
the intertubercular plane. The inferior of the cecum shows some
folds of the mucosa and submucosa. The superior end is continuous
with the colon. The opening of the ileum is guarded by the ileo-
cecal valve (valvula coli) that consists of two segments, upper (labium
superius) and lower (labium inferius). About 114 inches below the
ileocecal orifice is the appendiculer orifice and this may be guarded
by a valve.

20
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The cecum is usually entirely invested with peritoneum but it has
no mesentery.

The appendix (processus vermiformis) is the smallest part of the
intestine. It has been known to be absent and in other cases as
long as g inches (22.5 cm.). Its average is about 3 inches (7.5 cm.)
in length and 1{ inch (6 mm.) in diameter. Its orifice, guarded by a
valve (valvula processus vermiformis) usually is considered half way
on a line between the anterior superior spine of the ilium and the
umbilicus; this is called McBurney’s point. The appendix is com-
pletely surrounded by peritoneum and possesses a mesentery, the
mesoappendix.

The colon (Figs. 213 and 220) consists of four parts, ascending,
transverse, descending and sigmoid flexure.

The ascending colon (colon ascendens)
is 5 to 8 inches (12.5 to 20 cm.) long
and extends from the intertubercular
plane to the under surface of the liver,
where it turns ventrally and to the left
as the hepatic flexure. It is wider and
more prominent than the descending
colon; it is usually invested upon its
ventral and two lateral surfaces with
peritoneum and is, therefore, fixed in
position. Itliesin the right lumbar and
partly in the right hypochondriac
" regions.

Fi6, 223.—Cecum with part of At the liver the colon bends sharply
e erentral wall pemoved. 4+ to the left and ventrally and this part
it i ME e : is called theright (hepatic) flexure (flexura

coli dextra) and produces the colic im-
pressions upon the visceral surface of the liver.

The transverse colon (colon transversum) is from 15 to 20 inches
(37.5 to 50 cm.) long; it begins at the hepatic flexure and extends
across the body in an arched manner (convexity downward) to the
spleen where it ends at the splenic flexure, The first and last por-
tions are fixed in position, but the intervening portion is freely
movable possessing a long mesentery, the fransverse mesocolon.
Its extremities lie in the right and left hypochondriac regions while
the middle portion lies in the umbilical and even in the hypogastric
region.

At the spleen the transverse colon turns sharply downward
(caudad), forming the left (splenic) flexure (flexura coli sinistra).
This lies at a higher level than the right flexure.

The descending colon (colon descendens) is about 4 to 6 inches
(10 to 15 cm.) long and starts at the splenic flexure and extends to
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the left iliac crest. It is about 113 inches (3.75 ¢m.) in diameter and
is partly invested with peritoneum; it is fixed in position. It lies
in the left hypochondriac and lumbar regions and bends slightly
toward the midline at the level of the left kidney.

The sigmoid flexure, 17 to 20 inches (42.5 to 50 cm.) in length,
consists of two parts, the #/iac and pelvic colons. The iliac colon,
about 5 to 6 inches (r2.5 to 15 cm.) long, extends from the crest of
the ilium to the brim of the pelvis. It is completely invested with
peritoneum but has no mesentery. It lies in the left iliac and the
hypogastric regions. The pelvic colon, about 12 to 17 inches (30
to 42.5 cm.) in length, extends from the brim of the pelvis to the
third sacral segment in an irregular loop. This constitutes a large
coil that is completely invested with peritoneum and has a well-
developed mesentery that shortens as the end of this portion of the
bowel is reached. This mesentery is referred to as the mesosigmoid
for both parts as a whole, or pelvic mesocolon.

The rectum (intestinum rectum) about 5 to 6 inches (12.5 to 13
mm.), extends from the third segment of the sacrum to a point
about 114 inches (3.75 cm.) in front of the tip of the coccyx. The
first part is only partially invested by peritoneum and the last por-
tion not at all. Its diameter varies, being smallest at the beginning
and largest nearest the anal canal. This dilated portion is called
the ampulla (ampulla recti). When empty the diameter is about
1 inch (2.5 cm.) but when distended it may be 3 inches (7.5 cm.).

The rectum is not straight, as its name indicates, but shows a
curve from before backward as it follows the curve of the sacrum.
Viewed from the front it shows usually three curves; the upper and
the lower have the concavity to the left and the middle curve to
the right. These are not sacculations but are due to the projection
of the coats into the lumen of the organ forming, thus, three well-
marked shelves, the rectal valves (plice transversales recti). These
valves extend from a half to two-thirds of the way across the lumen
and serve to support the weight of the fecal matter. -

The anal canal (pars analis recti) is the slit-like continuation of
the bowel. It is from 1 to 1}4 inches (2.5 to 3.75 cm.) in length
and 5 to 3{ inch (12 to 18 mm.) dorsoventrally. It lies between
the levatores ani muscles and extends backward and downward at
an angle of about 45° to the horizontal plane, from the end of the
rectum to the anal orifice. The circularly disposed smooth muscle
fibers extend from the beginning to about 1{ inch from its end and
constitute the internal sphincter muscle. Around the lower two-
thirds is a strong band of circularly arranged voluntary striated
muscle called the external sph ncter.

The interior of the anal canal shows, in its upper and middle
thirds, a number (five to tén) of vertical folds called the columns of
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to a point. To the left of the midline of the liver is the deep vertebral
groove where the liver is moulded around the protruding vertebra
column. The greater portion of this surface is uninvested with
peritoneum and is called the uncovered area. This area is from 2 to 3
inches (5 to 7.5 cm.) from above downward to 4 to 5 inches (10 to
12.5 cm.) from side to side. This surface presents from right to
left, the wuncovered area with the adrenal impression (impressio
suprarenalis), the fossa for the inferior vena cava ( fossa vene cave),
the base of the caudate lobe, the fissure for the ligamentum venosum and
the esophageal groove (impressio esophagea).

The inferior, or visceral surface (facies inferior), presents from
right to left the following: Starting across the upper part is seen first

Suspensory ligament
Round ligament
Umbilical notch
Gall-bladder

Fic. 225.—Ventral and right surfaces of the liver. {(From a pholograph.)

the large renal impression (impressio renalis), then the transverse, or
portal fissure with the processus caudatus of the caudate lobe above it;
then the fissure for the ligamentum venosum (fossa ductus venosi);
next the omental tuberosity (tuber omentale) that fits into the lesser
curvature of the stomach; lastly, the gastric impression (impressio
gastrica) that accommodates the ventral surface of the stomach.
Across the lower part of this surface (right to left) are seen: first, the
colic depression (impressio colica) below the renal impression; the
duodenal depression (impressio duodenalis) above and to the left;
next, the gall-bladder in its fossa (fossa vesice felle); then, the quad-
rate lobe with the pyloric depression (impressio pyloris); the umbilical
fissure for the round ligament; and lastly, the end of the gasiric
impression. -
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The inferior border, or margin of the liver is sharp and thin.
Where the falciform ligament reaches it there is a deep notch called
the umbilical notch (incisura umbilicalis) which represents the begin-
ning of the umbilical fissure. A little to the right of the notch is
seen the base of the gall-bladder.

The lobes of the liver are four in number, right (lobus dexter) with
its subdivisions the quadrate (lobus quadratus), caudate (lobus cauda-
tus) and lastly the left lobe (lobus sinister). The fissures are five in
number and form a broken letter H. Upon the left are the continu-
ous wumbilical (fossa wmbilicalis) and ligamentum venosum (fossa
ligamentum venosum) fissures that constitute the greaf longitudinal
fissure. On the right are the fissure (fossa) for the gall bladder

Inferior vena cava

: Caudate lobe
[ Esophageal groove

Fissure for the lig. venosum

Gastric im F
pression
i Renal
impression

Omental tuberoaity
Hepatic artery

Fissure for the round lig.
Duadrate lobe
Gall-bladder

Colic impressions |

Fi1G. 226.—Dorsal and inferior surfaces of the liver. (From a pholograph.)

(fossa vesice felle@) and the fissure for the inferior vena cava (fossa
ven® cave) interrupted by the caudate process; connecting the longi-
tudinal fissure with the fossa for the gall-bladder is the transverse,
or portal fissure (porta hepatica). At the portal fissure the hepatic
artery, nerves and portal vein enter and the hepatic ducts and lymph
channels pass out.

The ligaments are the suspensory, coronary, right and left lateral,
umbilical and ligamentum venosum. The falciform, or suspensory
ligament (ligamentum falciforme hepatis), is a sickle-shaped fold of
peritoneum that connects the liver to the diaphragm and wventral
abdominal wall. It starts at the umbilicus, passes upward to the
diaphragm and liver and then back to the dorsal surface where its
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3 to 4 mm. in diameter. It joins the hepatic duct to form the com-
mon bile duct.

The common bile duct (ductus cholidochus) is about 314 to 4 inches
(8.5 to 1o cm.) in length, 6 to 7 mm. in diameter and passes into the
duodenal wall where it joins the pancreatic duct. These ducts pass
obliquely through the coats of the duodenum and before opening
into the lumen of this organ there is a dilatation of this combined
duct called the ampulla of Vater. The orifice of the common duct is
3%4 to 4 inches from the pylorus along the dorsomedial wall.

The gall-bladder receives its blood from the cystic artery, a branch
of the hepatic artery. Its veins empty directly into the portal vein.
The nerves are derived from the sympathetic plexus upon the hepatic
artery.

THE PANCREAS

The pancreas is often referred to as the abdominal salivary gland.
When fixed in situ it measures from 5 to 6 inches (12.5 to 15 cm.) in

- . R
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Fic. z20.—Ventral view of the duodenum, pancreas and the neighboring organs.

length. Its weight is from 85 to go grams. = Most of the organ lies in
the epigastrium and the remainder in the left hypochondrium. It
consists of head, neck, body and tail.

The head (caput) is the largest portion, measures about 2 inches
(5 cm.) across, It lies in the concavity of the duodenum. The neck
(collum) is the narrow, constricted portion between the head and the
body. It is about 1 inch (2.5 cm.) long and 4 inch (rz mm.) thick.
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tance into the medulla between the medullary pyramids, forming here
the cortical ends of the columns of Bertin or columne renales.

The medulla (substantia medullaris) is seen to consist of a number
of pyramids (pyramides renales) the apices of which are directed
toward the sinus and the bases (bases pyramides) toward the cortex.
The basal areas constitute the boundary zone of the kidney. Between
the pyramids are the incomplete fibrous columns of Bertin (columne
renales) the pathways of the vessels to and from the boundary
zone,

Just within the hilus is seen an area called the sinus. This is
occupied by the pelvis of the ureter and the branches of the renal
artery, the tributaries of the renal vein and some adipose tissue.
Here are also seen the apices of the
medullary pyramids that project
into the sinus a short distance con-
stituting the papille renales.

" The kidneys are retroperitoneal,
that is, not in any way or part in-
vested with peritoneum. Each is
- usually imbedded in considerable fat,
”__Hilus the fatty capsule (capsula adiposa)
" wihch is usually thicker at the
margins of the organ. In this fatty
tissue is seen the fascia renalis, a
sheet of white fibrous tissue with
some fat interposed between it and
the kidney (the perirenal fat).
That portion of the fatty capsule
: outside of the renal fascia is the

FiG. 232.—Median longitudinal section ?W{I’:mﬂ'! ﬁu" The organ is held in
:}:in;::r féﬂhiﬁ i:f;::; mijur;: CC;!:E: position by the surrounding organs,
of the ureter; 5, hilus of the kidney. ;ﬁhl‘E.ﬂY: and somewhat by the renal

ascia,

The vessels of the kidney are the renal artery and the renal vein.
The nerves are about fifteen in number and are derived from the
renal plexus. This plexus is formed by branches from the solar
plexus, celiac ganglion, aortic plexus and lesser and least splanchnic
nerves. Branches from the tenth, eleventh and twelfth thoracic
nerves also reach the kidneys.

The kidneys lie mainly in the epigastric and umbilical regions but
extend somewhat into the lumbar and hypochondriac regions. The
left is usually higher than the right. The left kidney extends from
the middle of the eleventh thoracic vertebra to the upper border of
the third lumbar vertebra. The right kidney extends from the lower
border of the eleventh thoracic vertebra to the middle of the third





























































CHAPTER XI
THE DUCTLESS GLANDS

The ductless glands comprise the spleen, thymus, thyreoid, para-
thyreotds, adrenals, carotid bodies, coccygeal bodvy, parasympathetic
bodies, pituitary and pineal bodies.

THE THYREOID BODY

The thyreoid body, or gland is located in the neck at the sides of
the larynx and over the upper part of the trachea. It weighs about
25 grams and measures 2 inches (5 cm.) in width and 2.4 inches (6

. cm.) in height. It consists of fwo
¥ | lateral lobes and a middle lobe, or
\ dsthmus. This is not always the case
as it may be horseshoe-shaped, or
have the form of a notched sphere, or
, may be in two distinct parts. Each

| lateral lobe is somewhat conical in
" | shape, its apex resting upon the side
of the ala of the thyreoid cartilage
and the base extending down to the
fifth or sixth tracheal ring. The
isthmus is a narrow band of gland-
ular tissue that connects the two
lateral lobes across the second, third
: ; . and fourth of the trachea rings.
Fi6. 240.—Thyreoid gland, ventral Occasionally a pyramidal lobe (said
view. AEHIOGE S ode] to occur in 40 per cent.) is seen
extending upward from the upper
margin of the isthmus. Being firmly attached to the underlying
structures the thyreoid follows the larynx in its movements.

The arteries are the superior and inferior thyreoid arteries. The
superior and middle thyreoid veins empty into the internal jugular
vein of each side; the inferior thyreoid vein joins its fellow of the
opposite side to empty into the left innominate vein.

The nerves are derived from the middle and inferior cervical
ganglia of the sympathetic system.

THE PARATHYREOIDS

The parathyreoids are usually four in number, fwo superior and
two inferior, although as many as twelve may be present. Each
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The iris is the awtomatic curtain of the eyeball regulating the
amount of light that enters the organ. In its center is the pupillary
aperture which varies in size under varying amounts of light. The
iris consists mainly of white fibrous tissue, covered anteriorly by
endothelium and posteriorly by the pigmented layer of the retina
(pars iridica retine). It contains two sets of smooth muscle, one,
the circular fibers, arranged circularly near the pupillary aperture.
This is called the sphincter pupille muscle, for by contraction it
diminishes the pupillary aperture. The second set or radial fibers
extend outward from the circular fibers to the base of the iris and
constitute the dilatator pupille muscle, for by contraction they in-
crease the size of the pupillary aperture. In the center of the iris
are found also the blood-vessels (to be described later) and varying
quantities of pigmented connective-tissue cells that give the color
to the eyeball.

The retina is the neural, or image-making coat of the eyeball, i.e.,
concerned with the formation of an image. It is usually called the
expanded portion of the optic nerve but it is more than that and
very complex in structure. It consists of fwe main parts, the pig-
mented layer and the true neural portion (consisting of nine complete
layers). The pigmented layer is composed of pigmented columnar
epithelial cells that are firmly attached to the glassy membrane of
the choroid and continue over the ciliary region and iris as pars
ciltaris and pars iridica retine, respectively. The wneural portion
extends only to the end of the choroid where it ends in a serrated
edge, the ora serrata. This part of the retina constitutes the pars
optica retine. . Its cellular elements are the layer of rods and cones,
the outer and inner ganglionic layers. The layer of nerve fibers
ultimately forms the optic nerve. The important regions of the
retina are the blind spot, yellow spot and the ora serrata.

The blind spot (eptic disc) is so-called because no image can be
formed there. It is whitish in color. It represenis the area of
convergence of nerve fibers that constitute the optic nerve. It is
situated about 3 mm. to the nasal side and about 2 mm. below the
posterior pole of the eyeball. Itis about 1.5 mm. in diameter and is
usually slightly depressed in the center, the excavatio papille nervi
optici.

jl}Th-s: macula lutea, or yellow spof is oval in shape and 2 by 3 mm.
in its diameters and lies in the visual axis. Its central part is slightly
depressed and is called the fovea centralis.

The ora serrata is the region at which the pars optica retina
ends. Here the retina is about o.r mm. thick while at the optic
nerve region it is about 0.4 mm. in thickness.

In the eyeball are the crystalline lens, aqgueous and vitreous humors,
the anterior, posterior and vitreous chambers.
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scala media is a limited portion of the scala vestibuli. From the
spiral lamina the thin membrane of Reissner (membrana vestibularis)
passes upward and laterally at an angle of about 45° to be attached
to the lateral wall of the scala vestibuli. This forms a tube, triangu-
lar in section, the scala media, or cochlear duct, which is closed at its
apical end, constituting the lagena. The basal end of the cochlear
duct lies in the vestibule and communicates by means of the ductus
reuniens with the saccule. Upon the medial end of the basilar mem-
brane is the important part of the auditory apparatus, the organ of
Corti (organum spirale). This consists of supporting and neuroepi-
thelial (hair) cells that form a mass that has a spiral course upon the
basilar membrane and extends the length of the scala media. The
hair cells are about 15,000 in number and constitute the neuroepithe-
lial elements that translate the lymph waves into nerve impulses.
These impulses are transmitted to the brain and there translated into
auditory impressions.

The blood supply of the pinna and external auditory canal is from
the posterior auricular and superficial temporal arteries, chiefly;
the veins from the former empty into corresponding veins while the
veins from the latter empty into the external jugular and external
maxillary veins.

The nerves of the pinna are the auriculotemporal, the small
occipital and the great auricular. Those of the external canal are
the auriculotemporal and auricular branch of the vagus.

The blood supply of the tympanum is as follows: The membrana
tympani is supplied laterally by the deep auricular branch of the
internal maxillary while the medial side receives its blood from the
tympanic branch of the internal maxillary mainly, The veins
laterally empty into the external jugular and medially into the plexus
of the auditory tube or into the lateral sinus, The nerves are later-
ally from the trigeminus and medially from the glossopharyngeus.

The arteries that supply the tympanic cavily are branches of the pos-
terior auricular, internal maxillary, middle meningeal, internal car-
otid and ascending pharyngeal arteries. The veins empty into the
superior petrosal sinus, the pterygoid plexus and the middle menin-
geal vein. The nerves are from the pharyngeal plexus. The tensor
tympani muscle is supplied by the trigeminus (through the otic gang-
lion) and the stapedius by the facial nerve,

The blood supply of the labyrinth is the auditory artery from the
basilar artery. This gives rise to three branches, the anterior ves-
tibular, the cochlear and the vestibulocochlear arteries. The audi-
tory veins return the blood to the inferior petrosal sinus, or to the
lateral sinus.

The nerve of the labyrinth is the auditory nerve. This consists
of two portions, vestibular and cochlear. The vestibular division con-
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fibrils do not really form junctions with one another. These fib-
rils pass into all of the processes and form the most important part
thereof. They are broughtout by intravitam, or silver nitrate staining.

The nucleus is usually large, spherical and pale in appearance as it
contains but little chromatin. It is usually eccentrically placed.
The nucleolus is large and stains darkly.

If but one process is present it is the axone, the other processes,
when present, being called dendrites. The axone is the main process
and consists of a number of neurofibrils embedded in neuroplasm
and surrounded by a delicate sheath called the axilemma. This proc-
ess may go but a short distance in the gray substance and terminate
in a brush-like manner near the processes of another cell (second type
cell). When the axone leaves the gray substance and becomes sur-
rounded by a myelin sheath and a neurilemma it constitutes a mye-
linated fiber and the cell is called a Dieter’s cell, or cell of the first type.

The dendrites are the minor processes and consist mainly of neuro-
fibrils that extend but a short distance from the cell before they
branch and form a large number of twigs that terminate in a brush-
like manner near the processes of another cell. These are the telo-
dendrites and these processes serve an associative function. Some
dendrites are quite long, leave the gray substance and become in-
vested with a myelin sheath and a neurilemma and serve as a nerve
fiber.

The cells that possess but one process, as those of the ganglia of
the dorsal roots of the spinal nerves and certain of the cerebral
nerves, are called unipolar. When fwo processes are present, as in
the cochlear and vestibular ganglia and the Purkinjé cells of the
cerebellum, they are called bipolar cells. When more than two
processes are present, they are called multipolar cells, as are seen in
the cerebral cortex and the ventral horns of the spinal cord espe-
cially. The latter are the largest cells of the nerve system.

The neuroglia is the special supportive tissue of the nerve system
and comprises glial cells and glial fibers. The cells are chiefly stel-
late, possessing many processes that may be short and thick, or long
and slender. The fibers form a meshwork that supports the func-
tionating nerve cells.

Nerve fibers may be myelinated, as seen in the cerebrospinal sys-
tem, or amyelinated, as seen in the sympathetic system. A myelin-
ated nerve fiber, on cross-section, is seen to consist of a central axis,
the axis-cylinder, or axons; this consists of neurofibrils embedded in
neuroplasm and surrounded by an axilemma. This is surrounded by
the myelin sheath that is composed of a framework of neurokeratin
containing the myelin substance (phosphorized fat) in its meshwork.
It is apparently an insulating sheath and is surrounded by the
neurilemma, a delicate connective-tissue sheath. Upon longitudinal
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The meninges comprise three membranes the dura, arachnoid and
the pia. The dura (dura mater) is a thick and tough white fibrous
tissue membrane. In the cranial cavity it is attached to the bones
and acts as the inner periosteum thereof as well as a protection to
the brain. It also forms the falx cerebri which is a vertical, sickle-
shaped membrane that separates the cerebral hemispheres from each
other in the sagittal plane. The dura forms the walls of the venous
sinuses and the tentorium cerebelli. The latter lies above the cere-

Falx cerebn

Fic. 250.—D'ried specimen showing the falx cerebri and the tentorium cerebelli.  (From a
pholograph.)

bellum, serves to support the weight of thé occipital portion of the
cerebrum and joins the falx cerebri and the falx cerebelli. The dura
also forms a sheath about the cerebral nerves for a short distance.
The falx cerebelli is a vertical septum of dura that lies between the
two cerebellar hemispheres. The diaphragma selle is a portion. of
the dura that stretches over the top of the sella turcica of the sphe-
noid bone and thus converts that depression into a fossa in which the
hypophysis is situated. The diaphragm is pierced by a small open-
ing through which the stalk of the hypophysis passes.

In the verfebral canal the dura does not serve as a periosteum but
is suspended as a loose bag that extends from the foramen magnum
to the third division of the sacrum. Within this bag is the spinal
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cord. Between the dura and the arachnoid is a lymph space called
the subdural lymph space.

The arachnoid (arachneidea) is a delicate, web-like membrane
that lies between the dura and pia, and though closely applied to
the latter does not follow it into the fissures and sulci except in the
case of the longitudinal and lateral cerebral fissures. Between the
arachnoid and the pia is the subarachnoid lymph space (cavum sub-
arachnoideale) which does not communicate with the subdural space.
The arachnoid forms a number of reddish bodies that project into
the venous sinuses. These are the Pacchionian bodies (granulationes
arachnoideales) and although they may appear to lie within the sinu-
ses they are covered by a thin layer of the dura. In certain regions
the arachnoid and pia are separated from each other forming spaces,
the cisterne subarachnoideales. The cisterna cerebellomedularis is the
largest and is situated between the cerebellum and the roof of the
oblongatal portion of the fourth ventricle. The cisterna pontis is
in relation with the pons. The cisterna interpeduncularis is in the
interpeduncular space. The cisterna chiasmatis is an extension of
the preceding in front of the optic chiasm.

The pia (pia mater) is the vascular membrane of the brain and spinal
cord. It is closely applied to the surface of these and enters all of
the fissures and sulci, more so in the cerebrum than in the cerebellum.
The larger vessels project into the subarachnoid space while the
smaller ones ramify the pia and then pierce the nerve tissue.

THE SPINAL CORD

The spinal cord (medulla spinalis) is that portion of the central
nerve system located in the vertebral canal. It is somewhat cylin-
drical in shape and extends from the margin of the foramen magnum
to the lower border of the first or upper border of the second lumbar
vertebra. In the male it measures about 18 inches (45 cm.) and in
the female about 17 inches (43 cm.). Its weight, when stripped, is
about 30 grams and with the nerve roots about 45 grams. Two
enlargements are present, one in the cervical portion and the other in
the lumbar portion of the cord. The former (intumescentia cervi-
calis) is at its maximum at the sixth cervical vertebra (12 to 14 mm.)
and the latter (intumescentia lumbalis) reaches its maximum at the
twelfth thoracic vertebra (11 to 13 mm.). This increase is due to the
added cells and fibers for the appendages. These enlargements vary
in size according to the use of the appendages; in man, ourang and
gibbon the cervical enlargement is the larger. In the kangaroo and
ostrich the lumbar enlargement is the larger. In animals without
appendages these enlargements are barely perceptible.

The terminal portion of the spinal cord is cone-shaped and is called
the conus medullaris. This includes the three lower sacral and the
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coccygeal segments. Its formation is due to the reduction in
quantity of the gray and white substances.

Extending from the conus is a thread, the filum terminale, that

ClossiEs
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260.—Dorsal

view of
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epinal cord and membranes in situ,
The wvertebral arches have been re-

mowved,

(From g phatograph.)

Fic. 261.—Model of the pons, ob-
longata and spinal cord in situ (ventral

view). 4, Pons; b, cervical enlarge-
ment; ¢, brachial plexus, d. thoracic

nerves (ventral divisions); €, lumbar
enlargement and conus; f, cauda
equina; g lumbosacral plexus; &,
cervical sympathetic ganglia; s, tho-
racic sympathetic ganglia; & I,
splanchnic nerves.

is nearly 1o inches (25 cm.) in length. It consists chiefly of the pia
and about one-half lies within the dural sac and its remainder exter-
nal to the sac. Its peripheral end is attached to the coccyx. In
the early months of fetal life, the spinal cord is as long as the verte-
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3, 4. The ventrolateral and dorsolateral groups are the largest and
represent the nuclei of origin of the nerves to the muscles of the limbs.
These groups are not continuous throughout the cord but are found
in the cervical and lumbar enlargements and the upper sacral
segments,

5. The ceniral group is found chiefly in the lumbar and sacral
segments.

6. The intermediate, or lateral group,is a thin, continuous column of
cells in the thoracic and first two lumbar segments with recrudes-
cences in the upper cervical and third and fourth sacral segments.
The axones from these cells pass to the sympathetic ganglia and
represent the white rami communicantes; they are splanchnic efferent
fibers representing motor connections between cerebrospinal and
sympathetic systems.

Although many axones of the above cells form the nerve fibers
of the ventral roots of the spinal nerves, the axones of the other cells
have a different course and function. Some of these axones as well
as myelinated dendrites pass to the medial and lateral sides of the
ventral horns and form the medial and lateral ground bundles.
Upon entering these bundles the fibers branch T-like and the divi-
sions pass up and down for one or two, and occasionally more,
segments and then turn into the gray substance and end around the
cells of the ventral horns of those segments. These fibers represent
intersegmental association fibers and serve to connect several seg-
ments together for codrdination of action of several muscles, or mus-
cle groups. Other cells, especially those along the medial side of the
ventral horns, send their axones and dendrites through the gray com-
missure to the other side of the cord as commissural fibers. The
dendrites pass to the ventral horn cells of the same level and they do
not leave the gray substance. The axones enter the white substance
of the ground bundle of the opposite side, branch T-like and the
ascending and ‘descending branches ultimately end in the gray a
few segments above and below to terminate around the cells of the
ventral horn.

These cells ventral to the intermediate group represent somafo-
motor cells while those of the intermediate group region to the trans-
verse line through the canal represent the visceromotor cells.

In the dorsal horn there is only one distinct group of large cells, the
other cells being somewhat scattered and small. This main group
is the nucleus of Clarke (nucleus thoracis) and is an unbroken column
from the eighth cervical segment to the second lumbar segment; it
lies at the dorsal side of the cervix of the dorsal horn (the junction of
this horn with the gray commissure). Most of the axones of these
cells pass to the dorsolateral columns of the same side forming the
superficial dorsolateral spinocerebellar tract. The other axones pass
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through the gray commissure to the opposite side (possibly to the
white substance) constituting axones of commissural cells,

The other cells of the dorsal horn are classified as marginal, stellate
and spindle cells. The marginal cells are near the extremity of the
dorsal horn and the axones enter the lateral columns as intersegmen-
tal association and other fibers. The stellate cells send their mye-
linated dendrites to the funiculus cuneatus of the dorsal column.
The spindie cells, the smallest, send their axones to the dorsal col-
umns. Some of these cells also send their myelinated axones
. through the dorsal portion of the gray commissure to the opposite
side to form there the two spinothalamic tracts, the spinotectal and
superficial ventrolateral spinocerebellar tracts.

These cells near the transverse midline of the dorsal horns repre-
sent viscerosensor cells while those farther dorsad represent somato-
sensor cells.

The neuroglia consists of spider-like cells that possess a small, flat
body and many, long, slender processes. In addition there are many
glial fibers that form a meshwork for the support of the nerve cells
and vessels. In the region of the spinal canal there is an especially
dense meshwork of these fibers called the substantia grisea centralis;
around the peripheral end of each dorsal horn is a cap of neuroglia
called the substantia gelatinosa, or caput cornualis. This contains a
few nerve cells that send their axones into the marginal tract.

The white nerve tissue consists mainly of myelinated nerve fibers
supported by neuroglia and a little white fibrous tissue. These are
divided into columns and fracts. In each half of the cord there are
three columns, ventral, lateral and dorsal. The ventral column lies
between the ventral median fissure and the ventral nerve roots; the
lateral column lies between the ventral and dorsal nerve roots; the
dorsal column lies between the dorsal nerve root and the dorsomedian
septum. Connecting the ventral columns across the midline is the
white commissure (commissura alba) that lies between the wventral
median fissure (ventrally) and the gray commissure (dorsally).

Each column consists of tracts, some of which, however, do not
extend the full length of the spinal cord. The ventral columns are
the following:

1. The sulcomarginal tract (fasciculus tectospinalis) borders the
ventromedian fissure, consists of descending fibers from the corpora
quadrigemina of the opposite side and is seen in the cervical part of
the cord.

2. The direct pyramidal tract (fasciculus cerebrospinalis anterior)
lies lateral to the preceding and consists of descending fibers from the
motor cells of the cerebral cortex. It represents undecussated
fibers (1o to 135 per cent.) of the oblongata but they ultimately cross
to the opposite ventral horn through the white commissure at vari-
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casian race. In regard to infelligence, the brains of the highly in-
tellectual individuals will weigh on the average 100 grams more.
Brains weighing under 1oco grams in the male and goo'grams in the
female are usually considered too low for mental integrity.,

The brain consists of a number of divisions: (1) the cerebrum,
comprising the cerebral hemispheres and a number of lesser structures;
second, the cerebellum; third, the brain stem, comprising the midbrain,
the pons and legmental portion and the oblongafa. The brain as a
whole when viewed from above, exhibits two lateral masses, the hemi-
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Fig. 263.—Ventral aspect of the brain showing the attachment of the cerebral nerves.
(From ¢ pholograph.)

spheres, separated by a deep cleft, the longitudinal fissure ( fissura
longitudinalis cerebri). The frontal pole is rather narrow but not
pointed. The pariclooccipital region in the broadest and most
massive, while the occipital pole is rather sharply pointed. The
superior and lateral surfaces show several rather deep clefts or fissures
and a number of smaller clefts or sulci; these separate the various
lobes and convolutions from one another. The size and number of
these convolutions depends upon the degree of intelligence. When
the hemispheres are separated a whitish band, quite extensive fronto-
occipitally, is seen at the bottom of the fissure connecting the two
hemispheres; this is the corpus callosum, or infercerebral commissure.
The cerebellum is not visible in this view.

The under, or ventral surface (basis cerebri), is also called the
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Fig. 264.—Diagram of the ventral surface of brain showing the attachments of the cerebral
nerves.

FiG. 265.—Left lateral aspect of the brain with the arachnoid, pia and vessels intact. (From
a photograph).
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The vermis and each hemisphere present a superior and an inferior

surface. The superior surface of the vermis consists of the following
lobes, from before backward: (@) lingula cerebelli; (b) lobus centralis;

i . —

Fic. 272.—~Superior surfack of the cerebellum. (From g pnoiograph.)

(¢) culmen; (d) declive. The lobes of the superior surface of each
hemisphere represents a continuation of these with the exception of
the lingula. The ceniral lobe is continued into each hemisphere as

Fic. z273.—Frontal view of the cercbhellum. (From a pholograph.)

the ali lobuli centralis. The culmen continues as the lobus culminis.
The declive continues as the lobus lunatus. In addition to these
lobes the last of those of the superior surface is the posteroinferior
lobe.

Upon the inferior surface of the vermis the following lobes are
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the convergence of the optic nerves here, attended by a decussation
of some of their fibers. The nerve fibers from the nasal portion of
each retina cross to the opposite side of the brain while those from
the temporal side of the retina continue on the same side. This
produces the chiasm and decussation. - The fibers on each side then
continue as a flattened band called the eptic fract of which seme of
the fibers pass to the lateral geniculate body, others to the pulvinar
of the thalamus and the remainder to the superior quadrigemina.
These fibers constitute the lateral root of the optic nerve. The
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FiG. 274.—Ventral aspect of the brain showing the attachment of the cerebral nerves.
iFrom a pholograph.)

medial rool, or infracommissure of Gudden, are independent of these
fibers and connect one medial geniculate body with the other through
the chiasm but constitute no part of the true optic pathway.

The lamine terminalis is a thin layer of gray nerve tissue just
behind the optic chiasm, extending upward into the cerebrum in
front of the optic thalami and anterior commissure; it separates
these from the cerebral hemisphere in front. It represents the fron-
tal end of the original neural tube. The preceding structures con-
stitute the kypothalamus.

The lateral geniculate body (corpus geniculatum laterale) is seen
in a lateral view and lies just in front of the medial geniculate body
of the midbrain and represents a way-station of visual impulses in
the optic pathway. It represents a part of the thalamus. These
bodies constitute the metathalamus.
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The thalami lie under cover of the cerebral hemispheres and velum
interpositum. When exposed each is a large, ovoid mass of gray
nerve tissue separated from its fellow, in the midline, by a vertical
cleft, the third ventricle. The posteromedial part constitutes the
pulvinar. The ventricular surface is smooth and shows an area
where the two thalami are united across the midline, making the
middle commissure (massa intermedia). Above this and arching over
the entire surface is a narrow ridge showing where the dorsal and

Posterior commissure

Septum pellucidum pa i

Foramen interventri-
cula

Thalamus
Pineal body

Cuadrigemina

Anterior
commis- T f ' - | ,
e F i [ Y 7 Anterior

Optie chiasm N \ — Cerebellum
Hypophysis ' :

Corpus mammilare Fourth ventricle

Tuber 3

P i Posterior medullary velum

Oblongata

Fic. 275.—Median sagittal section of the brain showing the medial surface of the right half.
{From a photograph.)

medial surfaces meet and where the velum interpositum is attached.
The thalamus is a nucleus in the optic pathway as well as in the
general sensor pathway, from the tegmentum to the cerebral cortex
(touch pain, temperature, muscle sense and emotional).

The epiphysis, or pineal body, is a small, reddish body lying between
the superior quadrigeminal bodies at the caudal end of the roof of the
third ventricle. Its cavity is called the epiphyseal recess and is an
extension of the third ventricle.

The velum interpositum is a thin membrane roofing the third ven-
tricle and covering the dorsal surface of the thalami. This repre-
sents the bulk of the roof of the third ventricle and no nerve tissue
develops here. It is a thin epithelial layer and is reinforced by pia
with its blood-vessels called the fela chorividea. The tela forces this
epithelial layer in as two ridges with blood-vessels and these consti-

tute a part of the chorioidal plexuses. .
25
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seen sweeping, obliquely dorsolaterally, from one side of the ventral
fissure to the opposite side of the oblongata, cutting through the
ventral horn of gray tissue to the dorsolateral region. These fibers
constitute here the crossed pyramidal tract of the spinal cord and
comprise 85 to go per cent. of the motor fibers. The remaining
15 to 1o per cent. continue down on the same side as the direct
pyramidal tract in the cervical and upper portion of the thoracic
part of the spinal cord, where they cross at various levels in the
white commissure so that all fibers ultimately end in the opposite of
the cord from which they originate in the cerebrum. The motor
area of gray represented by the ventral horn of the spinal cord is
thus cut into two parts: (1) the iésolated veniral mass that is gradually
pushed more laterally and is diminished in size at higher levels; (2)
the basal portion (that near the canal) which represents the motor
gray of the floor of the fourth ventricle higher up.

Dorsally a change is also noticeable on the peripheral part of the
dorsal horn—the substantia gelatinosa has become much increased
and forms a projection on the lateral surface of the oblongata called
the tuberculum cinerewm. The remainder of the dorsal gray also -
shows alterations. Near the dorsal median septum an elongated
aggregation of cells, the nuclens gracilis, appears among the fibers
of the fasciculus gracilis. This ultimately produces an elevation
upon the dorsal surface of the oblongata called the nucleus gracilis,
A little lateral to this another aggregation, the nucleus cuneatus,
appears; this also forms an elevation upon the dorsal surface. It will
be remembered that the fasciculi gracilis and cuneatus (the tracts of
Goll and Burdach) occupy the dorsomedian area in the spinal cord
but at this level of the oblongata they are quite a bit smaller as their
fibers are terminating in their respective nuclei; in the next level
these tracts will have ceased to exist being replaced by these nuclei.
The bulk of the fiber tracts of the lateral area of the oblongata pass
upward uninterruptedly into the cerebellum, quadrigemina or thal-
amus as the case may be. These tracts comprise the several spino-
cerebellar, spinothalamic, rubrospinal, vestibulospinal, spinotectalis
and converse tracts. They will be considered later.

Sensor Decussation (Fig. 286).—]Just above the motor decussa-
tion lies the semsor decussation. In the ventral part of the section
are seen all of the motor fibers in two compact bundles, the pyramid,
one upon each side of the ventromedian groove. Just dorsal to
these are seen first, a thin flattened bundle, the beginning lemniscus,
or fillet (lemniscus medialis) and dorsal to that the decussating sensor
fibers arising from the nuclei gracilis and cuneatus of the opposite
sides. These added fibers here have raised the canal to a slightly
higher (dorsal) level; between the decussating fibers and the canal
lie the wedge-shaped remains of the filaments of the hvpoglossal




































THE INTERNAL ANATOMY OF THE CERERELLUM 400

in the gray of the vermis of both (but chiefly the opposite) sides; (2)
the olivocerebellar fibers (internal arcuate of oblongata) that arise
in the olivary nucleus and end in the cortex of the vermis and hemi-
spheres and also in the dentate nucleus; (3) the external arcuate
fibers from the nuclei gracilis and cuneatus of both sides; (4) fibers
from the vestibular and trigeminal nuclei; (5) cerebellospinal fibers
arising in the cerebellum and ending in the ventral horns of the
spinal cord (efferent).

The middle peduncle (brachium pontis) the largest consists of
fibers running in opposite directions across the midline and consti-
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Fic. zo05.—Section of the right cerebellar hemisphere showing the dentate nueleus.  (From
o gholograph.)

tuting a commissure connecting the two lateral cerebellar hemispheres
with each other. A Most of these fibers end in the nuclei pontis of
the same or opposite side and new fibers from these cells complete
the circuit. In addition, some of the fibers connect the cerebellar
hemispheres with certain cerebral nerve nuclei, especially the oculo-
motor, trochlear and abducens nuclei.

The superior peduncles (brackia conjunctiva) the smallest, form
an oval or concavoconvex band; the fibers arise in the dentate
nucleus of the same side, chiefly, with additional fibers from the
nuclei fastigii of both sides. The fibers decussate in the midbrain
where most of them end in the red nucleus, while a few continue to
the thalamus. This peduncle also contains the ventrolateral super-
ficial spinocerebellar tract (Gowers’). Its fibers instead of entering
the cerebellum through the inferior peduncles continue into the
pars dorsalis pontis and enter the cerebellum through the superior-

peduncles.
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The cerebellum contains other fibers than the above, called the
fibre propre. These are commissural and associalion fibers; the
commissural fibers connect the hemispheres with each other across
the midline and pass through the vermis, The association fibers do
not cross the midline but connect adjacent lamina with one another.

THE INTERNAL ANATOMY OF THE CEREBRUM

A section of the cerebrum shows that like the cerebellum it con-
sists chiefly of gray nerve substance externally (cortex) and white
> |  nerve tissue internally (medulla). In
; 5 :! addition, masses of gray tissue are
seen near the ventral part of the
cerebral hemispheres and are there-
fore called basal ganglia. The in-
ternal anatomy is best represented
with two sections one horizontal, or
- flatwise (side to side) about midway
between dorsal and wventral sur-
faces; the other a frontal (vertical)
section at the level of the anterior
commissure.

The horizontal section shows the
bulk of the gray externally and the
white internally placed, while toward
the center are seen various basal
ganglia. Just within the lateral
margin, near the frontal end, is the
island of Reil, or ceniral lobe (insula).
Medial to this is the periclaustral
(white) lamina covering the irregular

b ~ strip of gray, the claustrum. This is
_— _ ..uy oneof the basal gl,ang;iaandpru;:;al:-]l};
: . represents an isolated portion
ﬁamﬂéczrzg};Pl::rnnzi‘:?;rilremf‘rﬁmgf iﬁi cal:tex of the insula. lI:l'lr'.[eclia,l to the
corpus striatum. (From a pholograph.) claustrum lies a  narrow Sf_['ip of

C, Caudate nucleus; I, internal capsule : :
(anterior limb); ¢, posterior limb; Ins, white nerve tissue the exfernal

1 sigustram; OR. optic 88l (g pcule and frontally, caudally, and

dorsally it connects with the internal
capsule and represents fibers of an associative nature for the cortical
regions around the insula. It contains a few fibers that pass to and
from the thalamus.

The next medially placed structure is the corpus striatum consist-
ing of two masses of gray, the lenticular and caudate nuclei, separated
from each other by the frontal limb of the internal capsule. The
caudal limb of the internal capsule separates the lenticular nucleus
from the thalamus.
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The aqueduct or iter (agueductus cerebri) lies in the midbrain; its
roof is the lamina quadrigemina and its floor the tegmental part
of the crura cerebri. It is a short, narrow canal that communi-
cates caudally with the fourth ventricle and frontally with the third
ventricle.

The fourth ventricle (ventriculus gquarius) is a shallow, diamond-
shaped fossa in the pons oblongata region. Its floor (better ventral

Occipital horn

Fic. 3oo.—Horizontal section of the brain through the lateral ventricles.

wall) is the tegmental part of the pons and oblongata; in the oblon-
gata region it is roofed by the tela chorioidea inferior and in the
pons region by the valvula and the brachia conjunctiva. At the
frontal and caudal angles the fossa becomes canal-like to continue as
the aqueduct and spinal canal, respectively. At the lateral angles
the cavity continues as a narrow recess over each corresponding resti-
form body and these prolongations are called the laferal recesses.
Openings here lead into the subarachnoid lymph space and these are
the foramina Luschke (aperture laterales). The upperand lower parts
of the roof do not form a flat structure but a gable, or peak under
the cerebellum, so that the ventricle has the greatest depth here.
The tela chorioidea inferior has an opening near its spinal cord end
called the foramen of Magendie, which communicates with the sub-
arachnoid space. This with the foramina of Luschka permits an
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The corpus albicans of each side is further connected with the thal-
amus and the tegmentum of the crus cerebri, where there is a small
ganglion, the ganglion profundum tegmenti.

THE CIRCULATION OF THE BRAIN

The arteries (Fig. 312) that supply the brain are the fwo vertebral
(arterie vertebrales) and the twe internal carotid arteries (arlerie
carotides interne). The latter enter the cranial cavity through the
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Fic. 312.—The arteries of the base of the brain, (Afier Sobolic and MecMurrich.)

carotid canals while the former enter through the foramen magnum.
The vertebral arteries join to form the basilar artery (arteria basilaris)
the largest branches of which are the two posterior cerebral arteries
(arterie cerebri posteriores). The internal carotid arteries give rise
to a branch, the posterior communicating artery, that passes back
and anastomoses with the posterior cerebral artery on each side.
In front each internal carotid artery gives rise to an anterior cerebral
artery (arteria cerebri anterior) which is connected to its fellow on the
opposite side across the midline by the anterior communicating
artery. Thus a so-called circle is formed at the base of the brain
called the circle of Willis (circulus arteriosis).
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Garrison’s
History of Medicine

History of Medicine. With Medical Chronology, Bibliographic
Data, and Test Questiors. By FieLping H. Garrisoxn, M. D., Prin-
cipal Assistant Librarian, Surgeon-General's Office, Washington, D. C,
Cloth, £6.00 net; Half Morocco, $7.50 net.

REPRINTED IN THREE MONTHS—THE BAEDEKER OF MEDICAL HISTORY

The work begins with ancient and primitive medicine, and carries you in a
most interesting and instructive way on through Egyptian medicine, Sumerian
and Oriental medicine, Greek medicine, the B}aantlne period ; the Mohammedan
and Jewish periods, the Medieval perimi, the period of the Renaissance, the Re-
vival of learning and the Reformation ; the Seventeenth Century (the age of indi-
vidual scientific endeavor), the Eighteenth Century (the age of theories and
systems), the Nineteenth Century (the beginning of organized advancement of
science), the Twentieth Century (the beginning of organized preventive medicine),
You get all the important facts in medical history ; a diagraphic dictionary of the
makers of medical history, arranged alphabetically ; an album of medical portraits ;
a complete medical chronology (data on diseases, drugs, operations, etc.); a brief
survey of the secial and cultural phases of each period.






DIAGNOSIS AND TREATMENT 3

Cabot’s Works on Diagnosis

Differential Diagnosis. Presented through an Analysis of Cases,
By Ricuarp C. Capor, M. D, Assistant Professor of Clinical Medi-
cine, Harvard Medical School, Boston. Each volume an octavo of
about 750 pages, illustrated. Per volume : Cloth, $5.50 net.

Dr. Cabot's work takes up diagnosis from the point of view of the presenting
symptom—the symptom in any disease which holds the foreground in the clinical
picture : the principal complaint. It groups diseases under these symptoms, and
points the way to proper reasoning in coming to a correct diagnosis. It works
backward from each leading symptom to the actual organic cause of the symptom.
This the author does by means of case-feacking.

The symptom-groups considered in Volume I [New (3d) Edition] are: Headache, gen-
eral abdominal pain, epigastric pain, right hypochondriac pain, left hypochondriac pain, right
iliac pain, left iliac pain, axillary pain, pain in arms, pain in legs and feet, fevers, chills,
coma, convulsions, weakness, cough, vomiting, hematuria, dyspnea, jaundice, and nervous-
ness—21 symptoms and 385 cases.

Volume IT (Just Out) : Abdominal and other tumors, vertigo, diarrhea, dyspepsia,
hematemesis, enlarged glands, blood in stools, swelling of face, hemoptysis, edema of legs,
frequent micturition and polyuria, fainting, hoarseness, pallor, swelling of arm, delirium, pal-
pitation and arhythmia, tremor, ascites and abdominal enlargement—a total of 19 symptoms
and 317 instructive cases.

Morrow’s Diagnostic and
Therapeutic Technic

Diagnostic and Therapeutic Technic. By ALBeErT S. MoRROW,
M. D., Clinical Professor of Surgery, New York Polyclinic. Octavo
of 834 pages, with 860 original line drawings. Cloth, $5.00 net.

NEW (2d) EDITION

Dr. Morrow's new work is decidedly a work for you—the physician engaged
in general practice. It is a work you need because it tells you just how to perform
those procedures required of you every day, and it tells you and shows you by
clear, #ew line-drawings, in a way never before approached. It is not a book on
drug therapy ; it deals alone with physical or mechanical diagnostic and thera-
peutic measures. The information it gives is such as you need to know every
day—transfusion and infusion, hypodermic medication, Bier's hyperemia, explora-
tory punctures, aspirations, anesthesia, etc. Then follow descriptions of those
measures employed in the diagnosis and treatment of diseases of special regions or
organs: proctoclysis, cystoscopy, etc.

Journal American Medical Association

“ The procedures described are those which practitioners may at some time be called
on to perform.”



4 SAUNDERS' BOOKS ON

Musser and Kelly on
Treatment

A Handbook of Practical Treatment. By 82 eminent specialists.
Edited by Joux H. Musser, M. D,, and A. O. J. KeLry, M. D., Univer-
sity of Pennsylvania. Three octavos of g50 pages each, illustrated.
Per volume: Cloth, $6.00 net; Half Morocco, $7.50 net. Subscrip-
tion,

' IN THREE VOLUMES

A PRACTICF. FOR QUICK REFERENCE AND DAILY USE

Every chapter in this work was written by a specialist of unquestioned authority.
Not only is drug therapy given but also dietotherapy, serumtherapy, organo-
therapy, rest-cure, exercise and massage, hydrotherapy, climatology, electro-
therapy, x-ray, and radial activity are fully, clearly, and definitely discussed.
Those measures partaking of a swreical nafure have been presented by swrgeons.

The Medical Record

“ The most modern and advanced views are presented. Itis difficult to pick out a.l? one
topic that deserves special commendation, all parts fully covering their particular field, and
written with that fulness of detail demanded by the every-day needs of the practitioner,”

Thomson’s Clinical Medicine

Clinical Medicine. By WirLriam Haxva Tunomson, M. D, LL. D,
formerly Professor of the Practice of Medicine and of Diseases of the
Nervous System, New York University Medical College. Octavo of
675 pages. Cloth, g5.00 net; Half Morocco, $6.50 net.

TWO PRINTINGS IN FOUR MONTHS

This new work represents over a half century of active practice and teack-
ing. It deals with dedside medicine—the appiication of medical knowledge for
the relief of the sick. First the meaning of common and important symptoms is
stated definifely ; then follows a chapter on the use of remedies and a classifi-
cation of them ; next the section on infections, and last a section on diseases of par-
ticular organs and tissues. It is medical knowledge app/iecd—Ifrom cover to cover.
An important chapter is that on the mechanism of surface chill and * catching
cold,”" going very clearly into the etiologic factors, and outlining the treatment.
The chapter on remedies takes up non-medicinal and medicinal remedies and
vaccine and serwm theragy. In the chapter on the ductless glands the subject of
inlernal secrefions is very clearly presented, giving you the latestadvances. The
infectious diseases are taken up in Part II, while Part III deals with diseases of
special organs or tissues, every disease being fully presented from the climical
side. ‘Treatment, naturally, is very full.
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Ward’s Bedside Hematology

Bedside Hematology. By Gorpon R. Warp, M.D,, Fellow of the
Royal Society of Medicine, London, England. Octavo of 394 pages,

illustrated. Cloth, §3.50 net.
INCLUDING VACCINES AND SERUMS

Dr. Ward's work gives you the exact technic for obtaining the blood for ex-
amination, the making of smears, the blood-count, finding coagulation time, etc,
Then it takes up each disease, giving you the synonyms, definition, nature, gen-
eral pathology, etiology, bearings of age and sex, the onset, symptomatology (dis-
cussing each symptom i#n dedaif), course of the disease, clinical varieties, compli-
cations, diagnosis, and treatment (drug, diet, rest, vaccines and serums, etc.).

Faught’s Blood-Pressure

Blood-Pressure from the Clinical Standpoint. By Frawcis Al
Faugut, M. D., formerly Instructor in Medicine, Medico-Chirurgical
College of Philadelphia. Octavo of 475 pages, illustrated.

JUST OUT—NEW (2d) EDITION

Dr. Faught's book is designed for practical help a7 #fe bedside. Besides the
actual technic of using the sphygmomanometer in diagnosing disease, Dr. Faught
has included a brief general discussion of the process of circulation. The practical
application of sphygmomanometric findings within recent years make it imperative
for every medical man to have close at hand an up-to-date work on this subject.

Smith’s What to Fat and Why

What to Eat and Why. By G. CarrorrL SwmitH, M.D. Boston.
1zmo of 377 pages. Cloth, $2.50 net.

NEW (2d) EDITION

With this book you no longer need send your patients to a specialist to be
dieted—you will be able to prescribe the suitable diet yourself just as you do
other forms of therapy. Dr. Smith gives the ‘“ why '’ of each statement he
makes. It is this knowing why which gives youconfidence in the book, which
makes you feel that Dr. Smith Arows.

Pennsylvania Medical Journal

*“All through this book Dr, Smith has added to his dietetic hints a great many valuable ones
of a general nature, which will appeal to the general practitioner.”



SAUNDERS' BOOKS ON

Kolmer s Specific Therapy

Infection, Immunity, and Specific Therapy. By Joux A. KoLMER,
M. D., Dr. P. H,, Instructor in Experimental Pathology, University of
Pennsylvania. Octavo of goo pages, with 143 original illustrations, 43
in colors, drawn by Erwin F. Faber. Cloth, £6.00 net; Half Morocco,

$7.50 net.
ORIGINAL ILLUSTRATIONS

Dr. Kolmer's book gives you a full account of infection and immunity, and
the appiication of this knowledge in the specific diagnosis, prevention, and treat-
ment of disease. The section devoted to immunologic fechnic gives you every de-
tail, from the care of the centrifuge and making a simple pipet to the actual pro-
duction of serums and vaccines. Under specific #herapy you get methods of
making anfogenous vaccines and their acfial wse in diagnosis and treatment. The
directions for injecting vaccines, serums, salvarsan, etc.—with the exact dosage—
are here given so clearly that you will be able to use these means of treatment in
your daily practice. You also get full directions for making the c/inical diagnostic
reactions—the various tuberculin tests, luetin, mallein, and similar reactions, all illus-
trated with colored plates. The final section is devoted to laborafory experiments,

Anders & Boston’s Medical Diagnosis

A Text-Book of Medical Diagnosis. By James M. Axpers, M. D.,
Pu. D, LL.D., Professor of the Theory and Practice of Medicine and
of Clinical Medicine, and L. NarorLeon Bostox, M. D., Professor of
Physical Diagnosis, Medico-Chirurgical College, Philadelphia. Octavo
of 1248 pages, with 466 illustrations, a number in colors. Cloth, $6.00
net; Half Morocco, §7.50 net. ;

NEW (2d) EDITION

This new edition is designed expressly for the general practitioner, The
methods given are practical and especially adapted for quick reference. The
diagnostic methods are presented in a forceful, definite way by men who have
had wide experience at the bedside and in the clinical laboratory.

The Medical Record
“The association in its authorship of a celebrated clinician and a well-known laboratory
worker is most fortunate. It must long occupy a pre-eminent position.™

PR S
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Anders’
Practice of Medicine

A Text-Book of the Practice of Medicine. By James M. ANDERS,
M.D., Pu. D.,, LL.D., Professor of the Practice of Medicine and of
Clinical Medicine, Medico-Chirurgical College, Philadelphia. Hand-
some octavo, 1336 pages, fully illustrated.  Cloth, $5.50 net; Half
Morocco, $7.00 net.

THE NEW (12th) EDITION

The success of this work is no doubt due to the extensive consideration given
to Diagnosis and Treatment, under Differential Diagnosis the points of distinction
of simulating diseases being presented in tabular form. In this new edition
Dr. Anders has included all the most important advances in medicine, keeping
the book within bounds by a judicious elimination of obsclete matter. A great
many articles have also been rewritten.

wnh E- Qﬁ“ﬂp Mi D-i
Professor of Medicine and Clinical Medicine, College of Physicians and Surgeons, Chicago,
**1 consider Anders’ Practice one of the best single-volume works before the profession at
this time, and one of the best text-books for medical students.”

DaCosta’s Physical Diagnosis

Physical Diagnosis. By Joun C. DaCosta, Jr., M. D., Associate
Professor of Medicine, Jefferson Medical College, Philadelphia. Octavo
of 589 pages, with 243 original illustrations. Cloth, $3.50 net

NEW (3d) EDITION

Dr. DaCosta's work is a thoroughly new and original one, Every method
given has been carefully tested and proved of value by the: author himself.
Normal physical signs are explained in detail in order to aid the diagnostician in
determining the abnormal. Both direct and differential diagnosis are emphasized.
The cardinal methods of examination are supplemented by full descriptions of
technic and the clinical utility of certain instrumental means of research.

Dr. Henry L. Elsner, FProfessor of Medicine at Syracuse Untversity.

*“1 have reviewed this book, and am thoroughly convinced that it is one of the best ever
written on this subject. In every way I find it a superior production.”’
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Sahli’s Diégnostic Methods

A Treatise on Diagnostic Methods of Examination. By Pror.
Dgr. H. Sanvi, of Bern. Edited, with additions, by NaTH'L BowbiTCcH
Porrer, M. D., Assistant Professor of Clinical Medicine, Columbia Uni-
versity (College of Physicians and Surgeons), New York. Octavo of
1229 pages, illustrated. Cloth, $6.50 net; Half Morocco, $8.00 net.

THE NEW (2d) EDITION, ENLARGED AND RESET

Dr. Sahli's great work is a practical diagnosis, written and edited by practical
clinicians. 5o thorough has been the revision for this edition that it was found
necessary practically to reset the entire work. Every line has received careful
scrutiny, adding new matter, eliminating the old.

Lewellys F. Barker, M. D,

Professor of the Principles and Practice of Medicine, Johns Hoplkins University

1 am delighted with it, and it will be a pleasure to recommend it to our students in the
Johns Hopkins Medical School.”

Friedenwald and Ruhrah on Diet

Diet in Health and Disease. By Jurius FriepEnwarp, M.D.,
Professor of Diseases of the Stomach, and Joux Runrin, M. D., Pro-
fessor of Diseases of Children, College of Physicians and Surgeons,
Baltimore. Octavo of 837 pages. Cloth, $4.00 net.

THE NEW (4th) EDITION

This new edition has been carefully revised, making it stiil more useful than the two
editions previously exhausted. The articles on milk and alcohol have been rewritten, additions
made to those on tuberculosis, the salt-free diet, and rectal feeding, and several tables added,
including Winton's, showing the composition of diabetic foods.

George Dock, M. D.
f’rﬁffﬂur g-._,l" T,.Eﬂ:r_y and Practice and EF_j'r Clinical Medicine, Tulane Uﬂiﬂfﬂiﬂ_}".

* It seems to me that you have prepared the most valuable work of the kind now available,
1 am especially glad to see the long list of analyses of different kinds of foods.”

Carter’s Diet Lists

Dier Lists oF THE PrEseYTERIAN HospiTtan oF NEw York CiITy.
Compiled, with notes, by HerperT S. CarTEr, M. D. 12mo of 129
pages. Cloth, $1.00 net.

Here Dr. Carter has eompiled all the diet lists for the various diseases and for conva-
lescence as prescribed at the Presbyterian Hospital. Recipes are also included.
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Kemp on Stomach,
Intestines, and Pancreas

Diseases of the Stomach, Intestines, and Pancreas. By RoOBERT
CoLEMAN Kemp, M. D., Professor of Gastro-intestinal Diseases at the
New York School of Clinical Medicine. Octavo of 1021 pages, with
388 illustrations. Cloth, £6.50 net; Half Morocco, $8.00 net.

NEW (2d) EDITION

The new edition of Dr. Kemp's successful work appears after a most search-
ing revision. Several new subjects have been introduced, notably chapters on
Colon Bacillus Infection and on Diseases of the Pancreas, the latter article being
really an exhaustive monograph, covering over one hundred pages. The section
on Duodenal Ulcer has been entirely rewritten.  Pisceral Displacements are given
special consideration, in every case giving definite indications for surgical inter-
vention when deemed advisable, There are also important chapters on the fufes-
tinal Complications of Typhoid Fever and on Diverticulitis.
The Therapeutic Gazette

**The therapeutic advice which is given is excellent. Methods of physical and elinical
examination are adequately and correctly described.”

Gant on Diarrheas

Diarrheal, Inflammatory, Obstructive, and Parasitic Diseases of
the Gastro-intestinal Tract. By Samver G. Gast, M. D, LL.D,
Professor of Diseases of Sigmoid Flexure, Colon, Rectum, and Anus,
New York Post-graduate Medical School and Hospital. Octavo of 604
pages, 181 illustrations. Cloth, $6.0c net; Half Morocco, $7.50 net.

ILLUSTRATED

This new work is particularly full on the two practical phases of the subject—
diagnosis and freatment. For instance: While the essential diagnostic points are
given under each disease, a fuller description of diagnostic methods is given in a
special chapter. The differential diagnosis of diarrheas of local and those of sys-
temic disturbances is strongly brought out. There is a special chapter on er-
vous diarrkeas and those originating from gasfrogenic and enferogenic dyspepsias.
You get methods of simultaneously controlling associated constipation and diar-
rthea. You get a complete formulary. The limitations of drugs are pointed out,
and the indications and fec/nic of all surgical procedures given.

Gant on Constipation and Obstruction

This work is medical, non-medical (mechanical), and surgical, the latter really
being a complete work on rectocolonic surgery,

Octavo of 575 pages, with 2zgo illustrations. By SAMUEL G. GANT, M. D. Cloth, $§6.00 net.
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NOTHNAGEL’S PRACTICE

Edited by ALFRED STENGEL, M. D.

Typhoid and Typhus Fevers

By Dr. H. Curscumany. Edited, with additions, by WiLLiaMm OsLER, M. D.,
F. R. C. P., Oxford, England. Octavo of 646 pages, illustrated.

Smallpox, Varicella, Cholera, Erysipelas, Pertussis, Hay Fever
By Dr. H. ImmerMaxy, DR. TH. vox JurGeExseEN, Dr. C. LIEBERMEISTER,
Dr. H. LExHArTZ, and Dr. G. 5STICKER. Edited, with additions, by SIr
J. W. Moorg, M. D., F. R. C. P. L., Ireland. Octavo of 682 pages, illustrated.

Diphtheria, Measles, Scarlet Fever, and Rotheln
By WiLLiam P. NorTtHRUP, M. D., and Dr. TH. voN JuRGENSEN. Edited,
with additions, by WiLLiam P. NorTHRUP, M. D., New York. Octavo of
672 pages, illustrated.

Bronchi, Pleura, and Inflammations of the Lungs

By Dr., F. A. HoFFMaxN, DR. O. RosexBacH, and Dr. F. AUFRECHT,
Edited, with additions, by Joux H. Musseg, M. D. Octavo of 1029 pages.

Pancreas, Suprarenals, and Liver
By Dr. L. OsEr, Dr. E. NEUssER, and Drs. H. QuiNCcKE and G. HOPPE-
SevLER. Edited, with additions, by RecinaLp H. Frrz, M. D., Boston;
and FRep. A. Packarp, M. D., Phila. Octavo of g18 pages, illustrated.

Diseases of the Stomach
By Dr. F. RieGeL, of Giessen. Edited, with additions, by CHarLES G.
StockTon, M. D., Buffalo. Octavo of 835 pages.

Diseases of the Intestines and Peritoneum Second Edition
By Dr, HErRMANN NoTHNAGEL: Edited, with additions, by H. D. RoLLES-
ToN, M. D., F. R. C. P., London. Octavo of 1100 pages, illustrated.

Tuberculosis and Acute General Miliary Tuberculosis
By Dr. G. Corxer. [Edited, with additions, by WaLTeERr B, James, M.D.,
New York. Octavo of 806 pages.

Diseases of the Blood
By Dr. P. EHrLICH, Dr. A. Lazarus, Dr. K. voN NoorDEN, and DR.
FerLix Piskus., Edited, with additions, by ALFRED STENGEL, M. D., Phila-
delphia. Octavo of 714 pages, illustrated.

Malarial Diseases, Influenza, and Dengue

By Dr. J. ManNABERG and Dgr. O. LEICHTENSTERN., Edited, with additions,
by RowaLp Ross, F. R. C. 5,; ]. W. W, STepHENs, M. D.; and ALBERT
S. Grunsaum, F, R, C. P., Liverpool. Octavo of 769 pages, illustrated.

Kidneys, Spleen, and Hemorrhagic Diatheses
By Dr. H. SENaTor and Dr. M. LitTen. - Edited, with additions, by JAMES
B. HErRrICK, M. D., Chicago. Octavo of 815 pages, illustrated.

Diseases of the Heart
By Pror. Dr. TH. voN JURGENSEN, Pror. Dr. L. KrEHL, and ProF. DR.
L. vox Scardrrer, Edited by GeorGe Dock, M. D., New Orleans. Octavo
of 848 pages, illustrated.

SOLD SEPARATELY—PER VOLUME: CLOTH, $5.00 NET; HALF MOROCCO, $6.00 NET
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Bastedo’s Materia Medica

Pharmacology, Therapeutics, Prescription Writing

Materia Medica, Pharmacology, Therapeutics, and Prescription
Writing. By W. A. Bastepo, Pu. D., M. D., Associate in Pharma-
cology and Therapeutics at Columbia University, New York. Octavo
of 602 pages, illustrated. Cloth, $3.50 net.

THREE PRINTINGS IN SIX MONTHS

Dr. Bastedo's discussion of his subject is very complete. As an illustration,
take the pharmacologic action of the drug. It gives you the antiseptic action, the
local action on the skin, mucous membranes, and the alimentary tract ; where the
drug is obsorbed, if at all—and how rapidly. It gives you the systemic action on the
circulatory organs, respiratory organs, nervous system, and sense organs, It tells
you how the drug is changed in the body. It gives you the route of elimination
and in what form. It gives you the action on the kidneys, bladder, urethra, skin,
bowels, lungs, and mammary glands during elimination. It gives vou the after-
effects. It gives you the unexpected—the unusual—effects. It gives vou the
tolerance—habit formation. Could any discussion be more complete, more
thorough ?

Boston Medical and Surgical Journal

“Tts aim throughout is therapeutic and practical, rather than theoretic and pharmacologie,
The text is illustrated with sixty well-chosen plates and cuts. It should prove a useful con-
tribution to the text-book literature on these subjects.”

"McKenzie on Exercise in

Education and Medicine

Exercise in Education and Medicine. By R. Tarr McKenzig, B. A,
M. D., Professor of Physical Education and Director of the Department,
University of Pennsylvania. Octavo of 585 pages, with 478 original
illustrations. : Cloth, $4.00 net,

D. A. Sargeant, M. D., Director of Hemenway Gymnasium, Harvard Universily,

*“ It cannot fail to be helpful to practitioners in medicine. The classification of athletie
games and exercises in tabular form for different ages, sexes, and occupations is the work of an
expert. It should be in the hands of every physical educator and medical practitioner.”

Bonney’s Tuberculosis Second Edition

Tusercurosis. By SuerMax G. Bonney, M. D., Professor of Medi-
cine, Denver and Gross College of Medicine. Octavo of 955 pages, with
243 illustrations.  Cloth, $7.00 net; Half Morocco, $8.50 net.

Maryland Medical Journal

“ Dr. Bonney's book is one of the best and most exact works on tuberculosis, in all its
aspects, that has yet been published.”
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Tousey’sMedical Electricity
Rontgen Rays, and Radium

Medical EIE‘:tl‘iCit}"i Rﬂﬂtg‘ﬂﬂ Rﬂ}"s, and Radium. B}: SINCLAIR
Tousey, M. D., Consulting Surgeon to St. Bartholomew’s Hospital,

New York. Octavo of 1219 pages, with 8o1 illustrations, 19 in colors.
Cloth, $7.50 net; Half Morocco, $9.00 net.

NEW (2d) EDITION, RESET

The revision for this edition was extremely heavy ; new matter has increased the size
of the book by some 100 pages. Abowt 50 new illustrations have been added. ‘The new
matter added incluodes: Dhathermy, sinusoidal currents, radiography with intensifying
screens, rintgenotherapy, the Coolidge and similar Réntgen tubes and the author's method
of dosage, and radium therapy are noted. The book has been enriched by including several
of Machado's tabular classifications of electric methods, effects, and uses.

Throughout the entire work everything concerning electricity, x-rays, and radium in
medicine, as well as phototherapy, is explained in detail—nothing is omitted. It tells you
how to equip your office, and, more than that, how to use your apparatus, explaining away
all difficulties. It tells you just how to apply these measures in the treatment of disease.
The chapters on dental radiography are particularly valuable to those interested in dental
work.

Deaderick & Thompson’s Endemic

Diseases of South

Endemic Diseases of the Southern States, By WiLrLiam H.
Deaperick, M. D., Member American Society of Tropical Medicine ;
and Lovp Tuompson, M. D.,, Charter Member American Association
of Immunologists. Octavo of 546 pages, illustrated. Cloth, $5.00
net; Half Morocco, $6.50 net.

JUST ISSUED

This work records the experiences of two active practitioners and teachers
right in the field and thoroughly familiar with these diseases. Those diseases of
special importance are given unusual consideration. FPellagra, for instance, is
given eight chapters for its full consideration, while Aoofworm disease covers nine
chapters and malaria eight. You get the etiology, pathology, clinical history,
diagnosis, prognosis, prophylaxis, and treatment of each disease, presented from
every angle, always bearing in mind the practical aim of the work—the appiication
of the knowledge in daily practice.
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GET THE NEW

THE BEST American STANDARD
Illustrated Dictionary

New (8th) Edition—1500 New Words

The American Illustrated Medical Dictionary.—By W. A. New-
MAN Dorranp, M. D., Editor of “The American Pocket Medical Dic-
tionary.” Large octavo of 1137 pages, bound in full flexible leather.
Price, $4.50 net; with thumb index, £5.00 net.

KEY TO CAPITALIZATION AND PRONUNCIATION—ALL THE NEW WORDS

Howard A, Kelly, M.D., Professor of Gynecologic Surgery, Johns Hopkins University,
“ Dr. Dorland’s dictionary is admirable. It is so well gotten up and of such convenient

size, Mo errors have been found in my use of it."

Thornton’s Dose-Book. New (4th) Edition

Dose-Book AND MaNvAL oF PrescripTiON-WRITING, By E. (). THoRNTOR, M.D.,

Assistant Professor of Materia Medica, Jefferson Medical College, Philadelphia. Post-
octavo, 410 pages, illustrated. Flexible leather, $2.00 net.

T will be able to make considerablz use of that part of its contents relating to the correct
terminology asused in prescription-writing, and it will afford me much pleasure to recom-
mend the book to my classes, who often fail to find this information in their other text-
books.”—C. H. MILLER, M. D., Professor of Pharmacology, Northwestern University Medi-

cad School,
Lusk on Nutrition New (2d) Edition

ELEMENTS OF THE SciENCE OF NuTRITION. By GrAHAM Lusk, PH. D,, Professor
of Physiology in Cornell University Medical School, Octave of 402 pages, Cloth,

#£3.00 net,

“ I shall recommend it highly. It is a comfort to have such a discussion of the subject."
—LEWELLYS F. BARKER, M. D., folins Hopkins University.

Camac’s “Epoch-making Contributions”
ErocH-MAKING CoONTRIBUTIONS IN MEeDICINE AND SUrRGERY., Collected and
arranged by C. N. B, Camac, M. D., of New York City. Octave of 450 pages, illus-
trated. Artistically bound, $4.00 net.

“ Dr, Camac has provided us with a most interesting aggregation of classical essays,
We hope that members of the profession will show their appreciation of his endeavors,"” ==

THERAVEUTIC GAZETTE.
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The American Pocket Medical Dictionary New (oth) Edition

THE AMERICAN PockET MEDICAL DicTioNary. Edited by W. A, NEwMAN Dor-

LAND, M, D., Editor ‘¢ American Illustrated Medical Dictionary.” 693 pages. Flexible
leather, with gold edges, $1.00 net; with thumb index, $1.25 net.

Pusey and Caldwell on X-Rays Sicond Edtiton

THE PRACTICAL APPLICATION OF THE RONTGEN RAYs IN THERAPEUTICS AND
Diacnosis, By WiLLiam ALLEN Pusey, A, M., M. D., Professor of Dermatology in
the University of Illinois; and EvGeENeE W, CaLpweLL, B, 5., Director of the Edward
N. Gibbs X-Ray Memorial Laboratory of the University and Bellevue Hospital Medical

College, New York. Octavo of 625 pages, with 200 illustrations. Cloth, $35.00 net ;
Half Morocco, $6.50 net.

Cohen and Eshner’s Diagnosis. Second Revised Edition

EssexTiALs oF Diacrosis. By 8. Sovis-CoHex, M. D., Senior Assistant Professor
in Clinical Medicine, Jeflerson Medical College, Phila. ; and A. A. Esuxer, M. D.,

Professor of Clinical Medicine, Philadelphia Polyclinic. Post-octavo, 382 pages; 55
illustrations. Cloth, $1.00 net. J/n Saunders’ Question-Compend Series.

Morris’ Materia Medica and Therapeutics. New (7th) Edition

EssENTIALS OF MATERIA MEDICA, THERAPEUTICS, AND PRESCRIPTION-WRITING.

* By Hexry Morris, M. D, late Demonstrator of Therapeutics, Jefferson Medical

College, Phila. Revised by W. A. BAsTEDO, M. D., Instructor in Materia Medica and

Pharmacology at Columbia University. I2mo, 300pages. Cloth, $1.00 net. fn Saunderd
Question- Compend Series.

Kelly’s Cyclopedia of American Medical Biography

CyCLOPEDIA OF AMERICAN MEDICAL BrograrHY. By Howarp A. Kerry, M. D,
Johns Hopkins University. Two octavos of 525 pages each, with portraits.  Per set:
Cloth, £10.00 net; Half Morocco, $13.00 net,

Todd’s Clinical Diagnosis The New (3d) Edition

A ManuaL ofF CriNical Diagrosis. By James Camreeell Toon, M.D., Professor
of Pathology, University of Colorado. I12mo of 585 pages, with 164 text-illustrations
and 10 colored plates. Cloth, §2.50 net.

Bridge on Tuberculosis

TUBERCULOSIS. By NORMAN BRIDGE, A. M., M. D., Emeritus Professor of Medicine
in Rush Medical College. 12mo of 3oz pages, illustrated. Cloth, $1.50 net.

Qertel on Bright’s Disease Mustrated

THE ANATOMIC HISTOLOGICAL PROCESSES OF BRIGHT'S DISEASE. By Homst
OERTEL, M. D., Director of the Russell Sage Institute of Pathology, New York. Octavo
of 227 pages, with 44 text-cuts and 6 colored plates. Cloth, §5.00 net.

Arnold’s Medical Diet Charts
MepicAr DiET CHARTS. Prepared by H. D. Arnoip, M. D., Dean of Harvard
Graduate Medical School, Boston. Single charts, 5 cents; 50 charts, $£2.00 net; 500
charts, $18.00 net; 1000 charts, $30.00 net.

Eggleston’s Prescription Writing
ESSENTIALS OF PRESCRIFTION WRITING, By CARY EccLESTON, M. D., Instructor

in Pharmacology, Cornell University Medical School. 16mo of 125 pages. Cloth, §1.00
net.


















