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332. Regions of the head and neck.
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334. Regions of the body, viewed from hehind.






Muzcles of the Head. 2
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337. Muscles of the head and face,

viewed somewhat from the right.
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338. Muscles of the head and face, viewed from in front.

Musculus epicranius. F orm: flat, broad. Position: covers the roof of the skull.

Posterior port, flezhy : mm. oceipitales (zee Fig. 347). Origin: lineae nuchae supremas
oss, occipitalis. Insertion: galea aponeurotica. Aection: draw the galea backward.

Middle portion, tendinous: galea aponeurotica, large, flat tendon, inserted between
mm. occipitales and frontales; loosely and movably united with the periosteum, very firmly
connected with the cutis.

Anterior portion, fleshy: mm. frontales (see also Fig. 337). Origin: galea aponeu-
rotica. Inser tion: skin of the evebrows crossed by fibres of mm. orbiculares oculi. A e tion:
draws evebrows upward, wrinkles forehead transversely; move the galea aponeurotica.

Innervation: nn. faciales.

M. procerus, unpaired, Origin: ossa nasalia. Insertion: gkin between and
above the eyebrows. Action: draws skin at the root of the nose downwards, canses trans-
verse folds at the root of the nose. Innervation: nn faciales.

M. quadratus labii superioris (zee also Fig. 337). Form: flat, triangular. Posi-
tiomn: lateral from the mose; origing partly covered by m. orbiculariz oculi. Caput angulare.
Origin: proe. frontalis and margo infraorbitalis maxillae, Ingertion: gkin of the ala nasi
and of the suleus nasolabialis. Caput infraorbitale. Origin: near under the margo infra-
orbitalis,. Insertion: sulens nasolabialis. Caput szygomaticum. Origin: facies malaris
083, zvgomatici, Insertion: suleus nasolabialis. Action: draws ala nasi upwards and
upper lip upwards and outwards, widens nasal opening and decpens the suleus nasolabializ.
Innervation: n. facialis.
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339. MUSCIES of the l*ight E}I"E”d, viewed from in front.

M. corrugator

The upper limit of the fnrses superior
iz indicated by the dotted line

Pars lacrimalis
m. orbicularis -=---
aeuli

-____, Eaphe palpa-
bralis lateralis

.

Cellulae ____|
ethmolidales

Cavum nasi==--

i The lower limit of the tarsus inferfor
k iz Indicated by the dotted line

340 MUSEIEE Df the right E}"Elid. viewed from behind.

M. orbicularis oculi (see alao Figs. 337 and 338). F o r m: flat, elliptical. Position:
in the evelids and at their periphery. Pars orbitalis. Origin: crista lacrimalis anterior
maxillae, anterior limb of the lig. palpebrale mediale (upward and downward). The fibres of the
upper medial portion run to the skin of the medial part of the evebrow. The rest of the fibres
surround the evelids in flat, concentric arches, intercross above with the fibrez of the m. fron-
taliz and interweave with one another lateralward from the external angle of the eve. Fibres
running in a vertical direction join up laterally, and below fibres which radiate from the medial
and lateral part into the skin of the cheek. Action: draws the eyvebrow medianward and
downward, the skin of the cheek upward and medianward; helps to elose the lids: forms radial
folds in the skin of the lateral angle of the eye, Pars lacrimalis [ Horneri]. Origin: crista lacri-
maliz posterior o=s. lacrimalis; it runs, partially erossed, behind the lig. palpebrale mediale and
the tear-zsac to the medial angle of the eve, spreads out thinly within the lide (correzponding
in extent to about that of the tarsi) and go to a thin, horizontal band of connective tizsue,
raphe palpebralis lateralis (see alzo Figs. 925 and 929), which extends from the external angle
of the eve to the lateral margin of the orbit (see p. 817). In the lids it forms the pars palpe-
bralis. Action: widens tear-sae, closes evelids. Innervation: n. facialis.
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M. Inelsivos labii superioris

M. caninus
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34]. Muscles of the region of the mouth,
viewed somewhat from the right side.
(Platysma, mm. risorius, quadrati and orbicularis oculi have been removed.)

M, quadratus labil superiorls M. Incisivas labll superioris
AL eaninus i M. orhicularis oris

M, bueccinator

Platysma
M. triangulariz

I M. mentalis
M, quadratus labii inferiorls - i sf. jnelsivas labii inferioria

342. Muscles of the region of the mouth, viewed from behind.

(The tissues about the mouth have been loosened from their bony subtratum and the muscles
have been dissected out from the posterior surface.)
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M. eorrugator (see Figs. 339 and 340). F orm: flat, narrow. Posgition: near the
root of the nose. Origin: pars nazalis oss. frontalis. Imsertion: extending lateralward
and a trifle upward, skin over the middle of the evebrow. Action: causes vertical folds
at the side of the root of the nose. Innervation: n. facialis.

M. nasalis. Form: flat, triangular. Position: lateralward from and below the
ala nasi, partly covered by the m. quadratus labii superioris. Pars transversa. Origin:
jugum alveolare of the upper canine tooth, a few strands also in the zkin at the furrow of the
naszal ala. Insertion: to the dorsum of the nasal cartilage spreading out by a thin tendon
to the muscle of the other side. Pars alaris. Origin: jugum alveolare of the mpper lateral
incisor tooth. Ingertion: lateral and lower margin of the ala nasi. Action: draws ala
nagi downward, narrows nasal opening. Innervation: n. facialis.

M. depressor septi. F orm: flat, quadrangular. Position: below the nose, just
medianward from the preceding muscle. Origin: jugum alveolars of the upper lateral incisor
tooth. Insertion: septum mobile nasi and posterior part of the nostril. A ction: draws
the septum mobile downward, narrowe nazal opening. Innervation: n. facialis.

M. risorius (sce Fig. 337). Form: flat, triangular; very variable. Position:
lateral from the angle of the mouth, upon the platysma. Origin: fascia parotideomasse-
terica. Insertion: unitez at the angle of the mouth, or somewhat below it, with the
m. triangularis. Action: helps to draw the angle of the mouth lateralward; caunse: dimple.
Innervation: n. facialis.

M. zygomaticus (zee also Fig. 337). Form: oblong, flat-cylindrical. Position:
lateralward from and above the angle of the mouth, separated from caput zygomat. m. qua-
drati labii sup. by the v. facialis anterior. Origin: facies malaris o=z, zvgomatici. Ingertion:
gkin of the angle of the mouth; a great deal of the fibres go over into the m. orbicularis oris.
Action:draws the angle of the mouth lateralward and upward. Innervation: n facialis,

M. caninus (zee also Fig. 337). Form: flat, triangular. l*’u::mt ion: in the fossa
canina, eovered by the m. quadratus labii superioris; comes to the surface between the latter
and the m, gvEgomaticns. Ori gin: fossa canina Insertion: with converging fibres, partly
to the skin of the angle of the mouth; partly the fibres go over arch-like into the lower lip.
Action: drawe the angle of the mouth upward; the muscles of the two sides together lift
the lower lip and help to close the mouth. Innervation: n. facializ

M. triangularis (gee also Figs. 337 and 348). F orm: flat, triangular. Pocition:
below the angle of the mouth; eovers the foramen mentale and partly the m. guadratus labii
_inferiorie. Origin: just above the basiz mandibulae below the foramen mentale. Inger-
tion: with converging fibres to the angle of the month and, in largest part, arch-like into the
upper lip. Single bundles sometimes connect the museles of the two sides below the chin, upon
the platyvama, as the m. transversus menti (see Fig, 348). A ction: draws the angle of the
month downward: the musclez of the two sides togeither draw the upper lip down and help
to close the mouth. Innervation: n facialis

M. gquadratus labii inferioris (see alse Figs. 337 and 348). Form: flat, qua-
drangular, Pogition: below the lateral part of the mouth, for the most part covered by
the m. triangularis; it covers the foramen mentale. Origin: the upper part is a direct con-
tinuation of the platyvama, the lower part arises from the basiz mandibulae. Insertion: skin
of lower lip. Action: draws the lower lip lateralward and downward, Innervation: n. facialis.

M. incizivas labii superioris (see also Fig. 344). F orm: flat, triangunlar, narrow.
Pogition: above the angle of the mouth, covered by the m. quadratus labii superioris,
medially of the m. caninus, at the upper margin of the m. orbiculariz oris. Origin: jugum
alveolare of the unpper lateral ineisor tooth. Insertion: arch-like to the angle of the
mouth, interwoven there with the other muscles. Actiomn: draws the angle of the mounth
medianward and upward. Innervation: n facialis.

M. ineisivus labii inferioris (see alzo Fig. 344). F o rm: flat. quadrangular, narrow.,
Fogition: below the angle of the mouth, covered by the m. guadratus labii inferioris,
laterally of the m, mentalis, at the lower margin of the m. orbiculariz orie. Origin: jugum
alveolare of the lower canine tooth, connecting with the m. mentalis. Insertion: to the
lower margin of the m. orbicularis oris, interweaving with it. Action: draws the angle of
the mouth medianward and a trifle downward. Innervation: n. facialis.

M. orbieularis oris, a muscle-plate situated in the lips which owes its formation to
the fact that the museles going to the mouth opening, at the angles of the mouth, completely
or partly radiate out into the upper or lower lip. The fibres run in the lips partly intercrossing,
for the most part transversely, at the angles of the mouth arch-like between the two lips and
are attached in part to the external skin and to the mucous membrane. In this way a sort of
ring muscle is formed. A ction: il the latter contracts alone it closes the mouth and points
it. Innervation: nn. faciales,

M. mentalis. F orm: thick, eylindrical, short. Position: on the c¢hin. Origin:
jngum alveolare of the lower medial incisor tooth. Insertion: with diverging bundles in
front and obliquely downward into the skin of the chin, interweaving there partly with fibres of
the other side. Action: lifts the skin of the chin and wrinkles it. Innervation: n. facialis.
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Fascla temporalis

343. Fascia tem-
poralis and m. masseter,

viewed from the right side.

Fascia parotideomasseterica (see Fig. 337) covers the lateral (and medial) surface
of the glandula parotiz as a thick membrane, the m. masscter as a thinner membrane, and
becomes lost medianward below the m. zyvgomaticus, platysma and m. risorins.

Faseia temporalis, very dense, covers the fossa temporalis externally, arises from the
linea temporalis superior, divides below into two layers, is separated usually by fat from the
m. temporalis and goes to the medial and lateral surface of the arcus zygomaticuz and the
o5 gvEomaticum.

M. masseter. Form: flat, quadrangular, thick. Position: immediately upon the
lateral surface of the ramus mandibulae; behind partly coversd over by the glandula parotis,
in front and below by the platvama. It consists of two lavers which are separated from one
another distinctly behind only; the external laver is the longer and broader. Origin: ex-
ternal laver: anterior and middle part of the arcus zygomaticus (tendon of origin jagged,
reaching far downward); internal layer: middle and posterior part of the arcus zyvgomaticus;
both layers also from its inner surface, Insertion: external laver (multipinnate): obliquely
backward and downward to the lateral surface of the anguluns mandibulae and its periphery;
internal laver: downward and somewhat forward to the lateral surface of the ramus man-
dibulae. Action: lifts the lower jaw. Innervation: n. massetericus (V. 3).
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M. temporalis
Tuberculum artioulare

Os zygomatioum (sawed through)

Duectus parotidens (cut through)

M, buccloator

344.
M. buccinator R
an d m _‘tem pora [ iS' M. ineisivos labii superioris

. . 2 Mm, zygomaticus, caninos, trianguliris M. incisivus
viewed from the right side. {cut through) labii inferloris
(The arcus zygomaticus has been sawed away at its origing, the joint of the lower jaw having

n opened at the same time. An outer laver of the m. temporalis iz cut off.)

M. temporalis. Form: flal, triangular, broad and thin above, narrow and thick
below, hi]rinlm.tc. Pogition: coverod by the fascia temporalis and the arcus z"!.';:nltmtil:'l]ﬁ: it
fills up the fossa temporalis completely. Origin: nearly the whole extent of the fossa tem-
poralis and medial surface of the fascia temporaliz and (a few strands) the arcus zvgomaticus.
Insertion: the anterior fibres run vertically, the posterior at first almost horizontally,
than markedly eurved; all the fibrez converge to the processus coronoidens mandibulae and
descend deep on its medial surface. The tendon reaches inside in a jagged form as far as half
the height of the muscle. Action: liftz the lower jaw and draws the processus coronoidens
amd thus also the processus condyloideus somewhat backward. Innervation: nn, tem-
porales profundi (V. 3).

Faseia buceopharyngea, very thin, covers the lateral surface of the m. buccinator;
it becomes lost in front at the angle of the mouth, is stretehed out as a denser cord hetween
the hamulug ptervgoidens and the posterior end of the crigta buceinatoria [mandibulae] as the
raphe pterygomandibulariz (200 Fig. 345) and goez over behind upon the outer surface of the
musclez of the throat.
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345. Mm. pterygoidei of the right side, external o

(The areus zygomaticus has been removed as in Fig. 344; the processus coronoideus and an
adjacent piece of bone have been chiselled out of the ramus mandibulae.)

M. buecinator (zee also Figs. 341, 342 and 344). F o rm: flat, oblong-quadrangular,
thin. Position: beneath all the other muscles of the mouth like a transverse, curvad band,
close to the mucous membrane of the cheeks and lips, along the rows of teeth. Origin: raphe
pterygomandibularis (see p. 265), lateral surface of the processus alveolaris maxillae and
crista buccinatoria (or corresponding portion) of the lower jaw bone. The fibres run partly
parallel, partly they decussate into the upper and lower lip at the angles of the mouth and there
g0 over into the fibres of the muscles of the other side. Part of the fibres are attached laterally
of the angle of the mouth to the mucous membrane. In the lips it forms the deepest layer of the
m. orbicularis oris. In the region of the crown of the second (or first) upper molar it iz pierced
by the ductns parotidens. A etion: it draws the angle of the mouth lateralward, clozes the
mouth opening, presses the lipe and clieeks upon the teeth. Innervation: n. t'ani:ulis.
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Corpus mandibulae

346. Muscles of mastication on right side,
viewed from hehind and somewhat medianward.
(The posterior half of the skull has been removed.)

M. pterygoideus externus (see also Fig. 345). F orm: triangular, thick, inferior
head bipinnate. Position: in the fossa infratemporalis, covered lateralward by the
m. temporalis, arcus zvgomaticus and m. masseter. Origin: by two heads; upper and lesser
head: flat, from the crista infratemporaliz and the facies infratemporalis of the great wing of
the sphenoid; lower head: rounded, partly from the latoral surface of the lamina lateralis proc.
ptery goidei and from the processus pyramidaliz oss. palatini, partly from the facies infratem-
poralis maxillae. Ingertion: the fibres run converging backward and lateralward to the
fovea pterygoidea proe. condyloidei mandibulae, the fibres of the upper head partly also to the
anterior surface of the capsula articularis and of the discus articularis of the joint of the lower
jJaw. Action: draws the mandibula forward, the proc. condyloideus and discus articularis
under the tubereulum articnlare; when it acts on one side alone, it draws the jaw somewhat to-
ward the other half of the body. Innervation: n. pterygoidens externus (V. 3).

M. pterygoidens internus (zee also Fig. 345). F orm: oblong-gquadrangular, thick.
Pogition: on the medial side of the lower jaw, in a direction similar to that of the m. mas-
gotor: it 1= covered lateralward part]'_r by the m. p{l![‘}']{ﬂh!l"“.—; externus, m. 111:]1pLhr.'1l'L.-=_ FAITIIS
mandibulae and m. mazseter. Origin: tendinously fosza plervgoidea, by a small part alzo
(lateralward from the m. pterveoidens externus) from proe. pyramidalis oss, palatini and facies
infratemporalis maxillae. Insertion: by parallel fibres downward, backward and somewhat
lateralward to the medial surface of the angulus mandibulae and its neighborhood. Aetion:
lifts the lower jaw; when it acts on one side only, it draws the jaw toward the opposite side
of the body., Innervation: n ptervgoidens internus (V. 3).
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347. Right

¥ _wum oOccipital and
| | Lt cervical
muscles,

viewed from behind.

M. auricularis anterior (0. T. attrahens aurem) (see Figs. 357 and 929). Form:
flat, triangular. Position: in front of and above the ear. Origin: galea aponeurotica.
Insertion: spina helicis auriculare. Action: it draws the auricle forward and upward.
Innervation: n. facialis.

M. auricularis superior (0. T. attollens aurem) (see also Figs. 337 and 929). F orm:
flat, triangular. Pogition: above the ear. Origin: galea aponeurotica. Insertion:
narrow, to the eminentia fossae triangulariz auriculae. A etion: it draws the auricle upward.
Innervation: n. facialis.

M. aurieularis posterior (0. T. retrahens aurem) (see also Fig. 929). F o r m: oblong-
quadrangular, single or divided. Position: behind the ear. Origin: pars mastoidea oss.
temporalis, upon the tendon of the m. sternocleidomastoidens. Insertion: with parallel
fibres to the eminentia conchas auriculae. Action: it draws the auricle backward. Inner-
vation: n. auriculariz posterior (VII).

M. transversus nuchae, inconstant. F orm: oblong-quadrangular. Position: it
lies superficially upon the linea nuchae superior, in the same layer as the mm. trapezius and
sternocleidomasztoidens. Origin: protuberantia occipitalis externa. Insertion: tendon
of the m. sternocleidomastoideus. Innervation: n. awrieularis posterior (VII).
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M. quadratius labii inferioris

AL, transvarsus

M. triangularis L.T L3
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Platysma -

348. Right platysma, viewed from in front.

Platysma (see also Figs. 337 and 342). F o r m: oblong-quadrangular, thin, very large,
Position: just beneath the skin in the clavicular region, in the neck and in the lower part of
the face. O rigin: faseia pectoralis in region of breast and shoulder., Insertion: the fibres
run parallel, medianward and upward; the posterior fibres radiate out upon the fascia paro-
tideomasseterica, the anterior go partly to the angle of the mouth, partly into the m. quadra-
tus labii inferioriz, partly (from the region of the first molar teoth till to the median plane)
to the basis mandibulae. Below the chin the fibres of the two sides often decussate. Action:
it liftz the skin of the neck from the subjacent tiseue: it draws the angle of the mouth to the
gide and downward. Innervation: ramus colli n. facialis.
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Clavicula

349. Muscles of the neck (27 layer), viewed from in front.
{The head has been bent backward; the platysma has been removed.)

M. sternocleidomastoideus (see also Figs. 347 and 350). F orm : long, flat-cylin-
drical, strong. Position : on the lateral and anterior surface of the neck, covered in its lower
half by the platyvema. Origzin: by two heads: medial head: by a long tendon from the anterior
surface of the manubrium sterni, partly covering the articulatio sternoclavicularis; lateral head:
by a short tendon from the upper surface of the sternal extremity of the clavicle. Between
the two heads there is usnally a triangular space, which is broader below, and to which corres-
ponds the fossa supraclavicularis minor (see Fig. 332). Insertion: the lateral head runz a
little steeper and passes under the medial; the two unite at about the middle of the neck and
go obliquely upward, backward and lateralward to become attached by a short tendon to the
lateral surface of the processus mastoideus and to the linea nuchae suprema. Action: the
muscle of one side acting alone turng the head to the opposite side and the face at the same
time upward; the muscles of both sides acting together lift the [ace a little and draw the head
a trifle forward, or, if the head be fixed, they elovate the clavicle (in the articulatio sterno-
clavieularis) and the sternom (and with them also the thorax). Innervation: n. accesso-
riug and a branch of the n. occipitalis minor (Ca).
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350. Muscles of the neck (291 layer), viewed from the right side.
(The platyama has been removed.)

M. digastriens (gee aleo Figs, 349, 552 and 568), Form: two rounded bellies, venter
posterior and venter anterior, with a long intermediate tendon. Position: below, behind
and medianward from the mandibula, covered behind by the glandula parotis, in front partly
by the glandula submaxillariz. The venter posterior (bipinnate) arises in the incisura mastoi-
dea oss. temporalis and goes over in front and below into an intermediate tendon, which iz
[astened by a loop-like strip of the fascia colli to the corpus oss. hyoidel; the venter anterior
arises from thizs intermediate tendon and ueually alzo from the corpus oss. hvoidel and goes to
the fossa digastrica mandibulae. Action : when the hvoid bone iz fixed, it depresses the
lower jaw; when the lower jaw is fixed, it draws the hvoid bone upward. Innervation :
venter posterior: r. digastricus n. facialis; venter anterior: n. mylohyoidens (V. 3).

M. stylohyoideus (zee alzo Figs. 349, 351 and 352). Form: flat, oblong, thin.
Posgition : behind and below the mandibula, just in front of and above the posterior belly
of the m. digastriecus (vide supra). Origin: proeesgsus stvloidens. Insertion: forward,
downward and medianward to the corpus oss. hyvoidei; in the neighborheod of its insertion it
gurrounds the m. digastricus by two limbs, a lateral, gfronger and a medial, feeblor, A etion:
it draws the hvoid bone backward and uwpward. Innerva tion: r. stvlohvoidens n. facialis.

SEpaltehols, Atlas. 6th od, 15



| ]
= |
[ B

Muscles of the Neck,

Processus mastoidens

M. mylohyoideus
M. stylohyoideus
Corpus ossis hyoldel
M, aplenius capitis
M. longus eapitis
M. thyreohyoldens
M, sternohyoldens

M. omohyoldeus (venter superior)
M. levator scapulas
M, sealenus medins

M. scalenus anterior
M, scalenua posterior

AL pternothyrecideos

M. omoh !u'l||.r|I|-.|:I q
{venter inferior)

Boapula R

i Clavioula (sawed through)

351. Muscles of the neck (3« layer), viewed from in front.
(Like Fig. 349; in addition however the mm. sternocleidomastoided, trapezii and digastrici have
been removed: the right elaviele has been sawed through close to the sternum and removed.)

M. omohvoidens (zee alzo Fige. 349, 350 and 352). F o rm : flat narrow, long; divided
in the centre by an intermediate tendon into two bellies, renter fnferior and venter superior.

FPozition: on the lateral and anterior surface of the neck, covered behind and below by the
elavienla and the m. trapeziug, in the middle by the m. sternocleidomastoidens. The intermediate
tendon is ensheathed in the fasein colli and united with the anterior wall of the ». jugularis
interna; the venter inferior iz attached by stiff connective tissue to the claviele. Origin :
margo superior scapulae and lig. transversum scapulae superius, extending to the proe. coracoi-
devs. Imeertion : rups in front of the mm. sealeni forward and upward fo the intermediate
tendon and thenee, bends upward to the corpus oss, hyoidei, where it lies laterall y from the
m, sternohyoidens and in front of the m. thyreochyoidens. Action: it draws the hyvoid
bone downward, makes the faszcia colli tense, and somewhat extends the v, jngularis interna.
Innervation: r. deseendens n. hyvpoglossi (fibres from Cy, Ca, Cal.
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352. Muscles of the neck (3 layer), viewed from the right side.
The pl:'lt_'..'::]lm, m. sternoeleidomastoidens and the anterior part of the m trapezing
have been removed.)

M. sternohyoideus (s0c also Figs. 349—351). Form: flat, oblong-quadrangnlar,
thin, mostly having an inscriptio tendinea near itz origin. Position: on the anterior
surface of the neck in front of the larvnx, the trachea and the glandula thyreoidea, next to
the mm. sternothyrecideus and thyreohyoidens. covered above by the platvema, below by the
m. sternocleidomastoidens; the muscles of the two sides approach very close to each other o
little above their origin and sometimes even touch in the median line. O rigin: posterior
gurface of the manubrinm sterni, of the articulatio sternoclavicularis and of the claviele (zee
Fig. 364). Insertion: the fibres run parallel to one another upward, at first alzo somewhat
medianward, and go to the corpuz oss, hyvoidei (berga m. sternohyoided, zee p, 275). Action:
it drawe the hvoid bone downward. Innervation: r. descendens n. hypogloszi (fibres from
l_1|, Uu-, {.-:;}.

15*
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— = Bursa m. sternohyoldst
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i—- M. sternothyreoldens

Glandula thyreoldea . R

Trachea

Claviculs — - - L

353 Ligamentom A :
i gternoclaviculare Ligamentum [nferclaviculara

Muscles of the hyﬂld bone (deep layer), viewed from in front.
(The mm. sternohyoidei, omohyoidei, digastrici and mylohyoidei have been removed.)

M. sternothyreoidens (see alzo Figs, 349, 351 and 352). F o r m: flat, oblong-quad-
rangular, very thin, often having an inscriptio tendinea. Position: on the anterior surface
of {he neck, close to the glandula thyreoidea, covered by the mm. omohyoidens and sterno-
hyoidens, Origin: posterior surface of the manubrium sterni and of the first costal carti-
lage (see Fig. 364). Inegertion: upward and at the same time slightly lateralward to the
lamina cartilaginiz thyreoideae (linea obliqua); single fibres go over immediately into the mm.
thyreohyoideus and thyreopharyngens. Action: it draws the cartilage thyreoidea down-
ward, Innervation : r. descondens n. hypoglossi (fibres from Cy, Ca, Cs [Ca]).

M. thyreohyoideus (zee aleo Figs. 349—2352). F orm : flat, quadrangular, very thin.
Pozition: on the anterior surface of the neck, cloze to the cartilago thyreoidea, covered by
the mm. omohyoidens and sternohyoidens. Origin: lamina eartilaginis thyrecideas (linea
obliqua) (see algo above). Insertion: corpus and cornu majus oss. hyoidei (bursa m. thyreo-
hyoidei, see p. 273). Action: draws the hoid bone closer to the cartilago thyreoidea and viee
versa. Inmervation: r. thyreohyoideus n. hypoglossi (fibres from €y [Ca]).
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=== M. penlohyoldeus

cornn minus
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354. Muscles of the floor of the mouth,

viewed from behind and abowve.

(The muscles of the tongue have been completely removed.)

M. mylohyoideus (see also Figs. 349, 351 and 568). F o rm: flat, triangular, broad;
the right and the left muscle together are hollowed above out like an trongh. Poszition:
the right and the left commonly =tretch between the lower jaw and the hyoid bone and thus
form the floor of the mouth; immediately adjacent to its lower surface lies on each side the
anterior belly of the m. digastricns and the glandula submaxillaris. O rigin: linea mylohvoidea
mandibulae, Insertion: the fibrez run, parallel to one another, backward., downward and
medianward and are attached for the most part to a4 connective tissue raphe situated in the
median plane; the posterior fibres go to the anterior surface of the corpus oss. hyoidei.
A ction: when the lower jaw is fixed, it draws the hiyeid bone forward and npward and raises
the tomgue, when the hyoid bLone is fixed, it depresses the lower jaw. Innervation: n.
mylohyoideus (V. 3).

M. geniochvoideus (zee also Figs, 353, 568 and 5582). F o rm: flat-cvlindrical, ablong.
Fosition: on the upper (buecal) side of the m. mylohyoideus, completely hidden by it from
below; the mm. gcmn:-lljuuim of the two sides are immediately adjacent to one another in the
median plane. O rigin: by a ghort tendon from the spina mentalis mandibulae. Insertion:
the fibros, {Innrg‘mg i Ilttln extend to the anterior aurface of the corpnz ozz. hyoidei. A ction:
when the lower jaw is fixed, it draws the hyoid bone forward and upward; when the hyoid bone is
fixed, it depresses the lnwcr jaw. Innervation: Cy,Cs and very probably alzo n. hypoglossus.

Bursa [mucosa] subcutanea prominentiae laryngeae (ze¢ Fig. 353), often
abzent, ngually found only in men and only in older individuals; it iz unpaired and lies in the
subcutaneous tissue in front of the upper part of the thyroid cartilage.

Bursa m. sternohyoidei (see Fig, 353), almost constant, is better developed in fhe
male than in the female and lies, if unpaired, in the median plane or, if paired, close to the
median plane upon the lig. hyothyrecidenm medinm, between it on the one hand and the
m. sternohyoideus and the fazeia eolli on the other; it extends upward behind the hyoeid bone.

Bursa m. thyreohyoidei (not shown in the drawing), still more constant than the
preceding, lies below the cornu majus oszs. hyoidei, upon the membrana hyothyrecidea, hetween
it and the upper end of the m. thyreohvoideus.
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355. Deep muscles of the neck, viewed from in front.

(The sternum and the anterior ends of the ribs with their museles have been removed.)

M. rectus capitis lateralis. ¥ o rm: flat, short. Position: lateral from the arti-
culatio atlantooccipitalis. Origin: proe. transversus atlantis. Insartion: inferior sur-
face of the proe. jugularis ogs. oceipit.. A ction: bends the head to the side. Innervation:
direct branch of the plexns cerviealis (Cy).

M. rectus capitis anterior (0. T. rectus capitis anticus minor)., I orm: flat, short.
Pogition: in front of the articulatio atlantooceipitalis. O rigin: masea lateralis and root
of the proc. transversus atlantis. Insertion: pars basilaris oss. oceipit.. A ¢tion: bends
the head forward. Innervation: direct branch of the plexus cerviealis (Cy, Cs).
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356.

Anterior
muscles
of the
cl_ervical
spine on
the right
side,

M. longus capitis (0, T.
rectus capitis anticn: major)
(see alzo Figs. 351, 352 and
355). Form: flat, oblong-
trinngular; has in the middle
part on the anterior surface
an oblong field of tendons.
Position : just in front of the upper end of the cervieal spine and in front of the membrana
atlantooccipitalis anterior. Origin : tubercula anteriora of the transverse processes of the
3" —6" cervical vertebra. Incertion : upward and medianward to the pars baszilaris ose.
oceipitalis. A ction: bends the head and the upper cervieal vertebrae forward and the cervieal
epine lateralward. Innervation : dirset branch of the plexus cervicalis (4, Cs, Cal.

M. longus colli (see also Fig. 355). F orm : flat, oblong-triangular, broadest in the
middle. Pogition: close to the anterior surface of the cervical spine and of the upper thora-
cie vertebrae, in the groove between the bodies and {ransverse processes of the vertebrae; if iz
partially covered above by the m. longus capitis. Two portions. Inferior, medial portion: from
the bodies of the 3™ thoracic to the 5 cervieal vertebra, goes to the bodies of the 4" —2" popyi-
cal vertebra and to the anterior tubereles of the transverse processes of the 6' and 5" corvieal
vertebra: superior, lateral portion: from the anterior tubercles of the transverse processosz of
the 6*"—3™ cervical vertebra, goes to the tuberculum anterins atlantis. A ction : bends the
eervieal spine forward and lateralward. Innervation : direct branches of the cervical and
brachial plexuses (Ca, Ca, Ca, Cs, Ca).

- ——Corpus vertebrae thoracelis 111
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k. 357. Mm. scaleni

i

_:‘:-. of the right side,

viewed from the right.

M. sealemus anterior (0. 7T, sca-
lenus anticug) (see also Figs. 350 to
352 and 355). Form: flat, oblong-
quadrangular. Pogition: close to
the inferior part of the cervical spine.
Origin: by four tendinous slips
from the anterior tubercles of the
transverse processes of the 3™ to
the 6" cervical vertebra, Insertion:
downward and forward by means of
a short tendon to the tuberculum
scaleni [Lisfranci] of the 1** rib.
Action: when the cervieal spine is
fixed it elevates the 1°* rib; when the
1** rib is fixed it bends the cervical
spine forward and lateralward; and
when acting with its [ellow of the op-
pogite side the two bend the cervieal
gpine directly forward. Innerva-
tiomn: direct branches of the cervical

Processus spinosus .
eplsirophel I

Tendinons slips of the
m. levator scapulas f e -
{cut through)

M. scalenus medlus -

M. scalenus----
anterior

M. sealenus

PORBEor: and brachial plexuses ([ Ca],Cs,Cs,Cs).
Processus Dot M-‘ﬂﬂﬂlﬂnﬂﬂ medius (zee
spinosus ' ® . vertebras  Als0 Fige. 350—352 and 38535).
vertehrae : cerviealls VII Form: flat, oblong-triangular.

Pogition: cloge to the inferior
part of the cervical spine, behind
the m. scalenus anterior, sepa-
rated from it at the 1** rib by
a trinngular space (scalenus fis-
sure). Origin: by 6 (7) slips
from and beside the posterior tu-
bereles of the transverse processes
of the 7**—2"*(1**) eervical verte-

cervicalis VII

M. scalenus .
minimns

© Tubereulum scalen]

s
i e
r 1 ¥ 5 ...'.. = '\.

— - = Costa I

Bpace for the passage ”
of the a, subelavia
(zealenus fiszare)

Tuberosiias costas 1T

close to the inferior part of the

bra. Insertion: downwardand
lateralward to the lateral surface
of the 1** rib (behind the suleus
subelaviae). Action: when the
cervieal spine iz fixed it elevates
the 1** rib; when the 1°* rib is
fixed it bends the cervical spine
lateralward. Innervation:
direet branches of the cervieal
and brachial plexuses ([Ca], Cs,
Ca, e, Cale

M. sealenus posterior (0. T.
scalenus posticus) (see also Figs.
350—352 and 355). Form: flat,
oblong-quadrangular. Position:

cervical spine, bounded in front by the m, scalenms medius,

behind by the m. iliocostalis cervicis, lateralward by the m. levator scapulae; usually fused with
the m. scalenus medius, Origin: by 2 slips from the posterior points of the transverse

processes of the 5™ and 6™

cervical vertebrae. Insertion: downward and lateralward to
the lateral surface of the 2™ rib. Action: is related to the 25 :

rib as is that of the preceding

muscle to the 1** rib. Innervation: direct branches of the brachial plexus (Cz or Cs).

M. sealenus minimus (inconstant). F orm:

flatly-rounded, narrow. Pogition: in

the slit between the mm. scalenus anterior and mediug; it separates the brachial plexus from

the a. subclavia, Origin: by

1—2 slips from the transverse processes of the T or of

the 6*" and 7' cervical vertebra. Insertion: downward and forward to the lateral sur-

face of the 1°t
Innervation: direet branches of

rib and to the pleural cupola. Action:

makes the pleural cupola tense.

the brachial plexus (Cs).
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358. Transverse section through the neck, at the

level of the uppermost cartilages of the trachea,
viewed from above (after Fr. Merkel).

The faseia praevertebralis is a thin but strong membrane which covers the anterior
surface of the cervical spine and the deep muscles of the neck; part of it deseends with these
into the thorax, part extends upon the outer surface of the mm, scaleni and of the thorax:
it covers directly all the muscles of the neck represented in Fig. 355.

The faseia eolli extends as a strong membrane from the hyoid bone to the sternum
and elaviele in front of the larynx, larvngeal muscles and trachea. It is atiached to the ster-
num by two leaves, which enclose the spetivm suprasternale and its fatty contents. Laterally
it extends above in front of the m. omohyoideus and past it as far as the anterior surface of
the bundle of blood vessels, where it becomes lost; it forms a sheath for the intermediate tendon
and the venter inferior of the m. omehyoideus. Behind, it becomes thinner and passes below
the m. sternocleidomastoideus, upon the fat which helps to fill up the lateral cervical triangle,
and below the m. trapezius to the lig. nuchae; the external surface of the mm. sternocleido-
mastoidens and trapezius iz covered only by delicate muscle-fazcia,
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359. Muscles of the right side of the chest,

\'i"'ﬂ'f'd :F['“‘]]] []I frf"ll.
(The platvama has been removed.)

M. pectoralis major (zee also Figs, 360, 367, 368 and 394). F o r m: flat, guadrangular
when the arm iz hanging down, broad, thick. Posgition: on each side it passes out from the
median plane to the anterior surface of the thorax and of the axilla, above it iz partly covered
by the platvema; separated from the muscle of the other side by a groowe of varyving depth.
Origin: medial hall up to two third of the claviele (pars claviculariz), anterior surface of
the sternum and of the second to the sixth costal cartilage {pars sternocostaliz), and the
anterior leal of the vagina m. recti abdominis (pars abdeminalis). The pars clavieularis iz as
a rule distinetly separated at the sternoclavicular joint from the pars sternocostalis by an open
gpace, and remaing soparated from it in its entire length. Insertion: see p. 281,
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360. Right m. pectoralis major,
viewed from in front. H{‘Illi-.‘it‘llt']]iilli['ﬂ”"‘.".

{Two strips have been cot out of the musele. The dotted black lines indicate the course of
the upper, posterior margins of the musele bundles, the dotted red lines that of the lower,
anterior Margins.)

M. pectoralis major (continued). Insertion: The fibres converge lateralward to
the crista tubereuli majoris of the humerns and there become attached by tendons. The pars
elavieularis rung in parallel fibres to the anterior part of the terminal tendon; a lateral trian-
gular field of the terminal tendon iz here covered by the anterior part of the m. deltoideus, The
pars sternocostalis usually converges toward a thick, tendinous plate in the posterior section
of the tendon of inzertion, and ean be divided into several large compartments which run fan-
ghaped after one another toward the humerns. The lowest part of the pars sternocostaliz and
the pars abdominalis run slightly twisted without deviating to any marked degree from their
path to a tendinous leal on the dorsal surface of the tendon of insertion, this leal being connec-
ted by loose tissne with the rest of the tendinous mass;: the same leaf may rise above the proxi-
mal margin of the latter. The tendon of inzertion, accordingly. concists of two lavers, one
anterior, thick (formed by the pars claviculariz and the main mass of the pare sternocostaliz),
and one posterior, thin (pertaining to the lower part of the pars sternocostalis and to the pars
abdominaliz ); these lavers are continuous below but can be separated from above (zee Fig, 3611,
The tendon of insertion iz connected below with that of the m. deltoidens. Its posterior laver
gometimes divides before it iz attached and encloses the tendon of the caput longum m.
bicipitis; it also lines the groove between the eristape tuberenli majoris and tuberculi minoris,
and ig there united with the tendinous fibrez of the m. latizsimus dorsi. Between the posterior
gurface of the terminal tendon and the anterior surface of the caput longum m. bicipitis brachii
there often lies an oblong bursal sack, bursa m. pectoralis majoris (zee Fig. 397). Action:
it moves the scapula forward, draws the upper arm medianward and forward, and rotates it
im\'-."ll'(i;. it draws the vert ir;‘lll}' elevated Upper arm downward: the upper part presses the arm
somewhat upward against the scapula, and can also raize the cingulum extremitatis superioris
atrifle: the lower part can raise the ribs when the shoulder girdle i=fixed. Tnnervation: nn.
thoracales anteriores ([Cal, Cs, €7, Cs, Th).
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361. Muscles of the right side of the chest (2! layer),
viewed from in front.
(The platyvema and the m. pectoralis major have been removed.)

M. pectoralis minor. F o rm: flat, oblong-triangular. Position: on the anterior
surface of the thorax and of the axilla, covered by the m, pectoralis major; it may project some-
what bevond the lateral margin of the m. pectoralis major. Origin: by (four or) three digi-
tations from the anterior surface of the (2™ or) 3 —5"rib. Inser tion: the fibres converge
upward and lateralward to the proc. coracoidens scapulae; there iz a short tendon which may be
united with the m. coracobrachialis. A ¢ tion: it moves the seapula (and the clavicle) down-
ward and turns its angulus inferior backward and medianward ; when the shoulder blade iz
fixed, it elevates the ribs to which it is af tached. Innervation: nn, thoracales anteriores
(C, Cs).

M. subelavius. Form: flat-cylindrical, narrow, short, pinnated. Pogition:
hidden between the elaviele and the 1** rib, eovered by the platysma, the claviele and the m.
pectoralis major. Origin: with a strong tendon, from the anterior surface of the 1** costal
cartilage and 1** rib, juzt lateralward from the lig. costoclavieulare. Insertion: obliguely
lateralward and upward to the inferior surface of the clavicle as far as the lig. coracoclavi-
culare and between ite two parts. Action: it draws the clavicle (and the seapula) downward
and forward. Innervation: n subclaviug (Cs [Ca]).
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M, levator

scapulag M. scalenus medius

M. sealenus anterior

Bternum

Bcapula
(pulled
forcibly
ik ward)

M, serratus anterior
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costales extern
Costa 1X

Mm. intercostales
internt

362. Right m. serratus anterior,

viewed from the side and somewhat from in front.

{The mm. pectorales as well as the muscles of the anterior and posterior scapular fossae have
been removed; the clavicle has alzo besn removed and the scapula drawn forcibly backward.)
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363. Right posterior wall of the thorax with
I'I"‘IUSEIE"-‘E, viewed from in front.

(Diaphragma, m. psoas and m. quadratus lumborum have been removed. The ligamenta inter-

eostalia interna are cut off in the 5'"—9" intercostal space.)
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M. serratus anterior (0. T. serratus magnus) (see Figs. 359, 361, 362, 367, 368
and 3%). Form: flat, quadrangular. Position: on the lateral and posterior wall of the
thorax, close to the ribz and mm. intercostales, covered in front and above by the mm. pee-
torales, behind by the m. subscapularis, by the seapula and itz posterior muscles az well as by
the m. latissimus dorsi and m. trapezing; lateralward and below, with its 4—5 inferior digita-
tions, which penetrate between the digitationz of the m. obliguus externus abdominiz, just
beneath the skin. Origin: by 9—10 fleshy digitations from the 8—9 uppermost ribs (by
2 digitations from the 2" rib [tuberositas costae 11]); also from a tendinous arch between 17
and 2™ rib. Inzertion: uppermost 2 digitations (from 1** and £* rib) converging to the
anguluz medialis scapulae; 3™ digitation (from 2™ rib) (occasiomally also the 4'" digitation,
from the 3™ rib) runs diverging to the margo vertebraliz (the thinnest part); 4" — 10" digi-
tations (from 3™—9" rib) extend converging to the angulus inferior; the latter portion is the
sirongest. The fibres run a2 a whole curved g0 as to be convex. follow exaetly the enrvature of
the wall of the thorax and increaze in length below: the fibres from the 3°°—2" rib are the
longest., Action: it presses the scapula to the thorax, draws it forward and lateralward,
acting with especial power upon the angulus inferior; at the same time it rotates the scapula
g0 that the angulus medialis is dopressed and the acromion slightly elevated. Innervation:
n. thoracalis longus (Cs, Ce, C7 [Cs])

Mm. intereostales externi (zee also Figs. 362, 370 and 537). F o rm: flat, short, thin;
they contain a great deal of tendinous tizzue. Position: in the intercostal spaces, from the
tubercles of the ribs on, to about the lateral endz of the ecostal carilages; in the first intercostal
space sometimes to the sternum ; behind they are continons with the mm. levatores costarum.
Origin: lower margin of each rib, external from the sulcus costae. Inmeertion: the fibres
run parallel downward and sternalward to the upper margin of the next rib below., Median-
ward from the anterior end running in the same direction are glistening tendinous band of
connective tissue (ligamenta intercostalia externa, not shown in the figure). A e tion: muscles
conftract on inspiration. Innervation: nn. intercostales 1—X1.

Mm. intercostales intermi (sce also Fig, 361, 362, 364 and 372). Form: flat, short
thin. Pogition: in the intercostal spaces from the region of the angles of the ribz to the
sternum; they lie more internally than the mm. intercostales externi, and are accordingly
covered by the latter externally as far as the lateral ends of the coztal eartilages; between
the costal cartilages they are covered only by the ligg. intercostalia externa; behind thev
leave the anterior surface of the mm. intercostales externi free medianward from the angles of
the ribs. Origin: inferior margin of each rib; more exactly, inwards from the suleus costae
fromy the anguli costarum almost to the margin of the costal mrt:hw-, and outwards from the
suleus costae in the middle of the rib to the sternum, so that the intercostal vessels and nerves
run behind between the mm. intercostales externi and interni, then between the two lavers
of the mm. intercostales interni, and in front, on the inner side of the latter. Insertion:
the fibres run parallel downward and vertebralward to the upper margin of the next rib
below. Action: the portions extending between the ossa costalia contract on expiration;
thoze bundles running between the costal cartilages, mm. intercartilaginei, act like the mm.
intercogtales externi. Innervation: nn intercostales [—XI.

The lgamenta intercostalia interne are thin bands of connective tizsue which are
gituated, partly in front on the inner side of the mm. intercoztales interni in connection with
the m. transversuz thoraciz (not shown in figure), partly behind on the anterior surface
of the mm. intercostales externi in connection with the mm. intercostales interni and the
mm, subeostales (see Fig, 363).

Mm. subcostales, very variable. Form: flat, triangular, very thin. Position:
on the internal surface of the ribs, usually only of the lower ribs, in the region of the anguli
costarum. Origin: from the inner surface of the ribs. Imsertion: the fibres run like
those of the mm. intercostales interni, but jump over one or two ribs. Action: contract on
expiration. Innervation: vorresponding nn. intercosiales,

M. transversus thoracis (zee Fig. 364). Form: flat, quadrangular, very thin.
Posgition: directly upon the posterior surface of the anterior thoracic wall, below close to
the diaphragma and bounding the m. transversus abdominis. O rigin: posterior surface of
the proc. xiphoideus and of the lower half of the corpus sterni. Insertion: lower bundle
transverse, the apper obliquely upward and lateralward to the 6'" to the 3™ (or 2™ rib (costo-
cartilaginous junction); the upper ones usually pasz over two intercostal spaces. Actiomn: it
draws the ribs downward on expiration. Innervation: nn. intercostales 111 (or I1)—1V,
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M. transversus abdominis

2 Dinphragma (pars costalls) M. transversus thoraols

364. Anterior wall of the thorax with muscles,
viewed from behind.

(On the right side the fibres of origin of the diaphragma have been removed.)
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365. Diaph ragm, viewed from below and in front.

(The muscles of the chest have been removed, the abdominal muselez have been ent through
transverzely.)

Diaphragma (diephragm)} (zee alzo Figs. 364 and 366). Form and position: flat,
broad, kidnev-shaped, tendinous in the middle (cenirum tendineum), otherwise fleshy; it is
etretched out transversely between the abdominal and thoracie cavities; it bulges into the
thorax, being convex above, markedly so lateralward, less go in the middle, go that to the right
and to the left there arisez a cupola-like alevation, thoze of the two zidez being separated by
a shallow median depression; in the adult on moderate expiration the right cupola reaches
to close below the costocartilaginous junction of the 4'® rib, the left cupola to just above the
eogtocartilaginous junction of the 3™ rib (see Fig. 461). Origin: from the posterior surface
of the proc. xiphoidens sterni (pers sternaliz), from the mmtermal surface of the anterior
ends of the T —12*" rib {pars costalis) and from the lumbar vertebrae { pars [nmbaliz).

Spaltelholz, Atlas, 6th ed, 15
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366. Diaphragm, pars lumbalis, viewed from below and in front.

(The diaphragm has been separated from the upper ribs and from the sternum and drawn
somewhat upward; on the right the mm. psoas and quadratus lumborum have been removed.)

Diaphragma (continued). The pars lumbalis arises from the lig. longitudinale anterius
and is divided on each side by perforating vessels and nerves (somewhat variably) into three
crura (the rigth ones reaching a little farther down): crus mediale, on the rigth thicker, from the
crura (the right reaching a little farther down); erus mediale, on the rigth thicker, from the
anterior surface of the 3™ and 4'", crus intermedium, narrow, from the anterior surface of the
a7 and 57 erus laterale, from the lateral surface of the 2 (or 1**) lumbar vertebral body and
from a strip of fascia which extends thence in front of the m. psoas to the transverse process
of the 1°* lumbar vertebra and is fused with the faseia iliaca (see p. 343) (areus Iumbocostalis
medialis [ Halleri]). A socond strip of faseia, between the point last mentioned and the 12" rib,
(areus lumbocostalis lateralis [ Halleri]), forms a bridge over the m. quadratus lumborum and
sorves chiefly to give origin also to musele fibres; a triangular epace is frequentliy found over it
in the musele, trigonum lumbocostale [ Bochdaleki]. The crura medialia of the two gides diverge
somewhat above and in front and leave between them and the spine an oblong space, the hiatus
aorticus (for the aorta and ductus thoracicus), which is closed before the centre of the 12"
thoracie vertebral body by a small tendinous arch. Over this, the right crus mediale divides into
two bundles which enclose a slit which reaches almost to the centrum tendineum, the hiatus
ocsophagens (for the oesophagus and the nn. vagi); the lelt crus mediale sends only a few
corresponding fibres to the right. Between the crus mediale and the crus intermedinm run
usually the v. azygos (or hemiazygos) and the nn. splanchnici; between the erus intermedium
and the crus laterale runs the truncus sympathicus. Ingsertion: on all sides radially to the
centrum tendinewm (0. T, central tendon), which has the HIIII.P'(‘! of a clover-leai or sometimes
of a kidney and consiste of interwoven tendon bundles. In its right half lies the foramen venae
earae, quadrangularly rounded (for the v. cava inferior). Action: it enlarges the thoracic
eavity: the cupolae descond markedly, the centrum tendineum descends less. Innervation:
nn. phrenici (Ca, C4, Ca).
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367. Muscles of the abdomen,

viewed from the right side and the front.
TR
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368. Muscles of the abdomen, viewed from in front.
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369. Mm. pyramidales, viewed from in front,

{The anterior leaf of the sheath of the rectus has been partially dissected off and reficeted.)

M. obliguus externus abdominis (zee also Figs, 367, 368, 320 and 382). Form:
flat, quadrangular, broad, much longer in front than behind. Position: on the anterior and
lateral surface of the abdominal and inferior thoracic region. Origin: by 8 fleshy digitations
from the outer surface of the 12°"—5"™ rib; the uppermost digitation is usually covered by the
pars abdominalizs m, pectoralis majoriz (see Fig. 370); the 4 upper digitations are inserted be-
tween the digitations of the m. serratus anterior; the 3 lower between those of the m. latizsimus
dorgi. Insertion: the upper fibres run more transversely, forward, the lower more obliguely,
forward and doewnward. The largest, upper part goez over medianward into a broad, tendinous
sheath which runs in front of the m. rectuz abdominis and helps to form the anterior leaf of the
vagina m. recti abdominiz (see p. 279). The next lower muescle bundles pass obliquely to the
ligamentuwm inguinale [ Pouparti] (0. T. Poupart’s ligament) (see p. 298) and leave medianward
an open space (annufus inguinaliz subentanens) (zee p. 298) for the passage of the funiculus
gpermaticus. The muscle fibres arising farthest back are attached in fleshy masses to the ox-
ternal ]lP of the iliac crest; they form, when the muscles are relaxed, a lld;xr- (e Fig. 574
runmng in a horizontal direction (flank pad), projecting slightly bevond the erista ilinca. A ¢
tion: it draws the thorax downward (expiration); bends the spinal column forward and toward
the same side and rotates it toward the other side; when the thorax is fixed it clovates the
pelvis. Innervation: nn intercostales V—TII and the nn. ilichyvpogastricus and ilio-
inguninalis (total Tha—This [Ta]).

M. pyramidalis. of variable degree of development, sometimes abzent altogether.
F orm : flat, oblong-triangular. Position : close to the median plane above the svmphysis
pubis, in front of the m. rectus abdominis, in a duplicature of the anterior leaf of the vagina
m. recti abdominis. Origin : anterior surface of the ramus superior osszizs pubizs and of the
symphyeiz ossium publs. Insertion : the fibres run upward and medianward to the linea
alba. A ction: it tightens the linea alba in the upright position and gives rise to a median
groove helow the navel when the abdominal museles are relaxed. Innervation : n. infer-
costalis X11; possibly also fibres from Li and L= or enly from these.
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370. Muscles of the abdomen (2 layer), viewed from in front.
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371. Transition ofthetendon ofthe right m.obliquus
internus abdominis into the sheath of the rectus.

(The m. obliquus externus abdominis has been completely removed above: below, it has been cnt
through and reflected ; the m. obliquus internus abdominis has been separated at its upper border from
the costal cartilages; the anterior leaf of the sheath of the rectus has been removed inthe upper portion. )

M. obliguus internus abdominis (zee also Figs. 370 and 382—384). Form: flat,
quadrangular, broad, in front considerably longer than behind, Position : on the anterior
and lateral surface of the abdomen, completely covered by the m. obliquus externus abdominis.
Origin : posterior surface of the combined leaves of the fascia lumbodorsalis (sce p. 306), linea
intermedia of the iliac crest, lateral two thirds of the lig. inguinale (see p. 298). Insertion :
the most posterior fibres paszs upward and forward to the inferior marging of the 12*—10"" rib.
The other fibres coming from the iliac crest diverze and pass medianward so that the uppermaost
run parallel to the ends of the 10'"—8" costal cartilages (connected with them only by loose
tissue), the lowermost run transversely; the fibres from the lig. inguinale are somewhat curved
as they run downward. All the muscle bundles not fastened to the ribs go over, lateralward from
the m. rectug, along a curved line, into a tendinous plate. This divides in its upper two thirds
into two lamellae, of which one passes in front of, the other behind, the m. rectuz ab-
dominiz to go to the median plane and there form the basis for the corresponding leaf of the
vaging m. rectl abdominis (0. T. cheath of the rectus) (see alzo Fig. 373 and p. 297). In the
lower third, all the fibres run in front of the m. rectuz abdominiz (zee also Fig. 374 and
P-297); the posterior leal of the rectal sheath is lacking here gencrally (see p. 297); its
lower margin is curved so as to be concave and iz ealled the livea semicircularis [ Douglasi]
(see Fig. 375 and p. 297). The lower margin of the muscle forms in part the npper wall of the
inguinal canal (see p. 299); in addition the m. cremaster goes off from it (see p. 299). Action:
the upper part draws the thorax downward (expiration), bends the spinal coiumn forward and
toward the same side, rotates it toward the same side; when the thorax is fixed it elevates the
pelvis; the lower part acts in a similar manner to the m, transversus abdominis. Inner-
vation: nn. intercostales X—XII and the nn. ilichy pogastricus, ilisinguinalis and spermaticus
externus (total [Thie] Thasy, Thiz, Ly [Lz]).
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372. Mm. recti abdominis, viewed from in front.



The Abdominal Museles, 205

Cutis

Linea alha
M. rectus abdominis

M. transversus abdominis

Fasein transversalis

M. obliquus internus lh'l.lﬂl‘l.‘li.l‘l'iﬂ.‘ '
M. obliguus externuz abdominis |

373. Transverse section through the abdominal
wall above the linea semicircularis [Douglasi]
(after 'W. Braune).
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374. Transverse section through the abdominal
wall below the linea semicircularis [Douglasi]
(after W. Braune).

M. rectus abdominis (zee Figs. 372 and 375). Form : flat, oblopg-quadrangular.
above broader and thinner, below narrower and thicker. Position : on the anterior surface
of the abdomen close to the linea alba. In front it is covered by the anterior leaf of the vagina
m. recti abdominiz; behind it lies above immediately on the 6*"—8'" rib cartilage, below on the
m. transversus abdominis and on the posterior leaf of the vagina m. rocti, in the lower third where
the latter is lacking, directly upon the fascia transversalis. O rigin: anterior surface of the
5'—T'" costal cartilage, of the proe. xiphoideus and of the lig. costoxiphoidenm. Insger
tion: its tibres run downward, parallel to one another. In its upper half it is interrupted
by three infercalated tendons, fiseriptiones tendineqe; the uppermost, usually incomplete,
goez slightly arch-shaped at the level of the horizontal part of the 8™ costal cartilage, the
lowermost runs transversely at the level of the navel, and the middle one, betwesn these two, in
a zimilar direction; these intermediate tendonz often do not go entirely through the thickness
of the musecle; they are very intimately connected with the anterior leaf, but loosely with the
posterior leaf of the rectal gheath. The number and extent of these tendonz variez; nznally
there is an incomplete one in the lateral half of the muozcle below the navel at the level of the
linea semicireularis [Douglasi]. Below, the muscle fibres converge and are attached by a strong
flat tondon to the ramus superior oss. pubis and to the anterior surface of the svmphyveais ossium
pubis; the fibres of the tendons are there very much interwoven. A ction: it draws the thorax
dewnward (expiration) and bendsz the spinal column forward; when the thorax iz fixed it ele-
vatez the p(!h"h,:. Single seetions of the muscle can contract .~1‘p:\r:dri}'. Innervation: nn.
intercostales VI—XIIL.
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375. Muscles of the abdomen (3 layer),
viewed from in front.

(Mm. obliqui abdominis have been completely removed: furthermore on each gide the m. rectus
abdominis and the anterior leaf of its sheath have been removed on each side in their npper
two thirds.)
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M. transversus abdominis (see also Figs. 364, 372 and 383). Form : flat, quadran-
gular, broad, much longer in front than behind. Position : on the anterior and lateral sur-
face of the abdomen, completely covered by the mm. obliqui abdominig, parily also by the
m. rectus abdominiz. The muscle fibres which arise from the 7" and 8™ rib lie entirely behind
the m. rectus abdominiz. O rigin: from the internal surfaces of the 7""—12" costal cartilage,
from the union of the two leaves of the fascia lumbodorsaliz (see Figs. 323 and 384), from the
internal lip of the iliac crest and from the lateral two thirds of the lig. inguinale (see p. 208).
Insertion : the fibres are parallel, run tramsversely forward and go over into a tendon plate
along a line which iz concave medianward (linea semilunaris [Spigeli]). Thiz tendon plate
(zeo also Figs. 373 and 374) runs, in its upper two thirds, behind the m. rectus aldominis
and stremgthens the posterior leaf of the sheath of the rectus; in the lower third, where there
iz mo posterior leaf of the rectal sheath (see below), it goes in fron t of the m. rectus abdo-
minis and fuses with the anterior leaf of the rectal sheatl; some bundles may run there also
behind the m. rectus. The lowermost fibres arch downward and help to form the posterior wall
of the inguinal canal (see pag. 300); they are attached partly to the upper surface of the os
pubis, partly to the liz. inguinale. Action: it pulls the ribs downward (expiration) and
diminishes the size of the abdominal cavity., Innervation: nn. intercostales V—XII, the
nn. iliohypogastrieus, ilicinguinalis and spermatiens externus (total [Ths] This, L, La).

Vagina m, recti abdominis (sheath of the rectus) (zee also Figs. 368, 370, 371,
373 and 374) consists on each side of two broad tendincus leaves, which cover directly the
anterior and posterior surfaces of the m. rectus abdominis and which are formed by the tendons
of the mm. obliqui et transversus abdominis; medianward both leaves meet those of the other
gile in the linea alba. The anterior leaf covers the whole anterior surface of the m. rectus
and is firmly fused with its inscriptiones tendineae, It is very thin above and there serves
to give origin to the pars abdominalis of the m. pectoraliz major; it becomes stronger lower
down and consistz of interwoven fibres. In itz upper two thirds it is formed by the anterior
leaf of the tendon of the m. obliguus internus and the tendon of the m. obliguuz externus (zee
Fig. 373) fuged with it, in its lower third by the union of the tendonz of the mm. obliqui
and of the m. transversus abdominiz (see Figs. 374 and 375). The posterior leal is much
shorter, begins on the costal cartilages at the angulus infrasternalis and ends as a stiff
membrane, more or less sharply, somewhat below the navel in a margin, the lsea semicirenlaris
| Douglasi], which is concave below and stretches ont lateralward from the linea alba; it
consists of the transverse tendinous fibres of the posterior leal of the tendon of the m. ohliguus
internus abdominiz and those of the m. transversus abdominiz. The posterior leaf more or
lesg thinned and formed only by fibrez of the m. transversus, extends frequently further down-
wards and rarely reaches to the upper edge of the svmphysis, leaving a gap only for the
paszage of the vaza epigastrica inferiora.

Linea alba (zeo alzo Figs. 3638, 369 and 372— 374) iz a tough connective tissue strip
which extends in the median plane between the mm. recti abdominis from the proe. xyphoidens
to the symphysiz ossium pubis. Below the proc. xyphoideus it gradually broadens, being
about twice as wide at the level of the navel as it is higher up, and again narrows below
the navel to a thin cord which iz attached behind the temdonz of the mm. recti abdominis
to the liz, pubicum superius by means of a triangular expansion (adminiculum lineae albae)
(see Fig. 379). The sheath of the rectus is attached to the linea alba; indeed it forms it, in
a way, through the union of the two leaves of the right side with the two leaves of the left.
Approximately below its middle and about at the level of the body of the 4™ lumbar vertebra
the linea alba containg the navel, umbilicus; individually its position changes to no small degree.

Ligamentum fundiforme penis (0. T. suspensory ligament) (see Figs, 367 and 368)
(in the male) iz a broad band, consisting essentially of elastic fibres; it arises, above the
symphysis ossium puobis, from the anterior surface of the vagina m. recti and the linea alba
as well as from the fascia superficializ abdominiz. Tt surrounds the peniz like a loop by means
of its two limbs and often radiates out into the serotum.

Ligamentum fundiforme elitoridis (0. T. suspenzory ligament) (sce also Fig, 728)
(in the female) correspond zto the ligamentum fundiforme penis.
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376. Right anterior abdominal ring and fossa
ovalis in the male.

Ligamentum inguinale [Pouparti] (0. T. Poupart’s ligament) (see also Figs. 367,
63, 375, 379, 421 and 427) is a powerful, flatly rounded tendon, which extends from the spina
iliaca anterior superior to the tubsrenlum pubicum and can be palpated through the skin as a
hard cord. It iz not an independent ligament but formed medially by the tendinous fibres of the
m. obliquus externus, laterally by that of both mm. obliqui and the m. transversus abdominis;
to its lower margin the fascia lata is attached and this causes a convex downward bulging of
the ligament. Medianward the ligament does not end at the tuberculum pubicum alone but also
genis diverging fibres to the pecten ossis pubis; the latter insertion is a emall triangular liga-
ment, ligamentum locunare [ Gimbernati] (0. T. Gimbernat’s lignment) (see also Fig. 379
and 421), which iz fused with the fascia pectinea, extends obliguely backward and npward and
with itz lateral concave margin bounds the annulus femoralis (see p. 343).

Clanalis inguninalis (inguival eanal) (see alzo Figs. 369 and 377—379) iz a c:,]mdrmal
space filled up completely by the ductus deferens (in the male, by the lig. tores uteri in the
female) with the accompaning vessels (gee p. 607 and 619} ; it ]wrfnrnh'-s the lowermost portion
of the abdominal muzeles obliguely from behind and above, forward. downward and medianward.
The canal has two openings, one posterior, annulus inguinalis abdominaliz (0T, internal ab-
dominal ring), and one anterior, annulus inguinaliz subeutaneus (0. T. external abdominal ring),
and (gomewhat schematically) four wallg, one anterior, one inferior, one superior, one posterior.
It iz narrower in the female, but somewhat longer than in the male.

The annulus inguinalis subeatanews (see also Fig, 369) lies somewhat laterally
from and a little above the tuberculum pubicum. It is formed by the separation of the lowermost
fibres of the tendon of the m. obliquus externus from one another giving rise to an acute-angled
space, which iz bounded below by fibres which go the tuberculum pubicum (erus inferius,
(. T. external pillar), above by fibres which run to the anterior surface of the symphysis ossinm
pubis (erus superius, 0. T. internal pillar); the larger lateral portion of the space is filled up by
curved fibres which run transversely, fibrae intererurales (0. T. intercolumnar fascia, external
spermatic fagcia.) These fibres leave as a free opening only a small space, convex laterally,
which will permit the passage of the tip of the index finger.
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377. Right inguinal canal in the male (20 layer),
viewed from in front.

(The m. obliquus externus abdominiz has been cut through above the anterior abdominal ring
and reflected partly medianward and partly downward. The spermatic cord haz been pressed
somewhat downward within the inguinal eanal.)

Canalis inguinalis (continued) (see also Figs. 369, 376, 378 and 379).

Anterior wall: formed by the tendon plate of the m. obliquus externus abdominis,
especially also by the fibrae intercrurales.

Lower wall : m. obliquug externus; the lig. inguinale [Pouparti] and the fibrous
bands of the crus inferius immediately adjacent do not extend in their medial portion in 2
straight line to the tuberculum pubicum but are curved somewhat downward so that they
form a groove open above for the gpermatic cord.

4] ppoer wall: m. obligunuz internus; the lowermost fibrez of this muscle, arizing from
the lig. inguinale, extend in curves medianward and downward, forming lateralward the mus-
cular, narrow, upper wall of the inguinal canal and going over medianward into the anterior
layer of the sheath of the rectus; thizs medial part has its lower insertion sometimes farther
Iateralward and then passes close in front of and along with the [alx inguinalis to the upper
gurface of the oz pubis.

M. cremaster (zce alzo Fige. 376 and 705) (in the male). It arises by a thick lateral
bundle in continuation of the lowermost fibres of the mm. ebliguus internus and transversus
abdominis from the upper margin of the lig. inguinale and by a weak, medial bundle from the
anterior ]u].'ur of the sheath of the rectus: the former lics on the lateral, the latter on the
medial surface of the spermatic cord; both pass with the zpermatic cord through the subenta
neous opening of the inguinal canal, spread out in common upon the tunica vaginalis communis
of the testis and epididvmiz, and surround it like bows, forming also a lomg-meshed net.
Action :itelevates the testis. Innervation : n spermaticus externug (Le or Ly, La). —
In the female this muscle conzists of only a few Gbres which go to the lig. teres uteri.
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378. Right inguinal canal in the male (3% layer),
viewed from in front.

(The mm. obligni abdominis have been cut throngh above the inguinal canal and reflected
medianward and lateralward. The spermatic cord has been pressed somewhat downward within
the inguinal canal.)

Canalis inguinalis (continued). Posterior wall (zee also Fig. 379): m. trans-
versus: the lowermost fibres of the m. transversus arch downward on the median side of the
posterior abdominal ring, spread out in a divergent manner and become attached medianward
to the upper surface of the os pubis, lateralward to the upper margin of the lig. inguinale.
The approximately friangular plate thus arising forms the posterior wall of the inguinal canal
and varies in strength at different places. Medianward it contains a strip of strong ten-
dinoug fibres, fale [aponeuratica] inguinalis, which extends from above downward and median-
waril to the upper surface of the os pubis, and becomes firmly attached by its medial border to
the tendon of the m. rectus; in front it iz not rarely covered and strengthened by tendon fibres
of the m. obliquus internus (gee p. 299). In the lowermost portion of this strip there are also
tendon fibres which extend from the lateral margin of the m. rectus abdominis, in enrves, down-
ward and lateralward (see Fig. 379); not seldom they are more powerful than the others. The
lateral part of the posterior wall is strengthened by the lig. interfoveolare (see p. 301).

The ligomentum inguinale reflexum [Collesij (see alzo Fig. 369) iz a thin band of
fibres, one finger browd, which comes into view medial from the annulus ingninalis sabeutaneus,
botween the two crura. It extends from the medial end of the lig. inguinale and lig. lacunare
obliguely npward and medianward behind the crus supering to the anterior layer of the sheath
of the rectuz and in =0 doing liee partly in front of the lowermost portion of the falx inguinalis,
partly it connectz with fibres of the m. obliguus externus of the other side.
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379. Posterior wall of the right inguinal canal
in the malﬁ, viewed from behind.

Canalis inguinalis (continued). Posterior wall (continued): The lateral part
of the plate connected with the m. transversus, which forms the posterior wall (see p. 300), is
strengthened laterally by a band of fibres markedly concave lateralward and wpward, the liga-
mentum interfoveolare | Hesselbachi]. This liez just in front of the a. cpigastrica inferior. Tt
congists of fibres which bend directly downward from the m. transverznz and of those which go
off behind the same farther up; both kinds of fibrez extend downward, bend around chiefly late-
ralward and upward, partly also medianward and downward to the inner surface of the lig. in-
guinale and fuse with it. The falx inguinalis and the lig. interfoveolare vary greatly in strength
and breadth. The thinner gpot, gituated between the two, which lies directly behind the sob-
cutancons abdominal ring, is broad, when they are narrow, and viee verza; it containg always
gingle tendon fibres of the m. transversus, consists otherwise of irregularly and loosely arranged
fibres, and is perforated by the a. spermatica externa (see Fig, 519) and somefimes the n. sper-
maticus externus. On the posterior saurface of the posterior wall there often run a few bundles of
musele fibres, m. interfoveclariz, cithor directly behind the lig. interfoveolare, or somewhat
more medianward; they arise like a fan behind the m. transversus (sometimes also from it)
and extend downward to the posterior surface of the lig. inguinale and the lig. lacunare.

The annwliws inguinalis abdomnvinalis liecs somewhat medianward  above  the
middle of the lig. inguinale, is bounded medianward and below by the lig. interfoveolare and
flattens out gradually lateralward and upward.
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380. Broad muscles of the back, viewed from behind.
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38l. Broad muscles ofthe back (2" layer), viewed from behind.

(The mm. trapezii and sternocleidomastoidei have been removed.)

M. trapezins (zce Fig. 38300, F o rm: flat, triangular, broad. Position: in the neck
and upper part of the back, just beneath the skin, Origin (gee alzo Fig. 347): tendinouns
from the linea nuchae superior, protuberantia oceipitalis externa, liz. nuchae und lig. supra-
apinale as far as the 12" thoracic vertebra: the tendon fibres are connectid with those of the
other gide, are longer in the neighborhood of the vertebra prominens, and there form, on each
gide, a large triangular area, on the 11" and 12'" thoracic vertebra frequently a small area.
Ingertion: the upper fibresg extend obliguely downward and forward to the acromial extre-
mity of the claviele; the middle fibres transversely to the acromion and to the spine of the
geapula; the lower libres obliquely upward and lateralward to become attached by a small,
triangular, flat tendon to the medial pari of the spine of the seapula. A ction: it draws on
contraction of all the bundles the shonlder-blade toward the apine and rotates it 20 that the
anguluz medializ iz 1!i£—'|l|ill't"|1 medignward, the acromion npward and medianward, the angalus
inferior slightly lateralward and forward; the upper portion alone elevates, the lower portion
alone l{f'l:l["i,"ﬁ:it";i the shoulder-Blade and turnz it somewhat. cansing the lower angle to move
lateralward ; when the shoulder-blade is fixed, it draws the head backward and rotates it, along
with the [ace. gomewhat toward the other gside, Innervation: n acceszoring and a branch
of the plexus cervicalis (Cs, Cs, Ca).

Epaltehaolz, Atles, 6th ed. a0

i i M. triceps brachii
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382. Muscles of the lumbar region (i1 layer),

viewed from behind.
(On the left side the m. latissimus dorsi has been removed.)

M. latissimus dorsi (see alzo Figs. 367, 330, 351 and 394). F o rm: flat, triangular,
thin. Position: in the lower part of the back and lateral region of the thorax, being partly
covered above by the m, trapezius. Origin: tendinous from the posterior layer of the fascia
lumbodorzalis, from the proe. spinosus of the 7" thoracic vertebra on downward, from the
erista iliaca and, by three or four fleshy digitations, from the external surface of the three or
four lowermost ribs, not infrequently also from the angulus inferior. Insertion: the fibres
run, converging, lateralward, the upper fibrez more transversely, the lower almost straight
upward ; they liec on the lateral wall of the thorax close to the m. serratus anterior, cover in
part the angulug inferior seapulae, join elosely to the lower margin of the m. teres major, wind
around it to its anterior surface and become attached by a flat tendon to the crista tuberculi
minoris humeri. Between the two muscles there lies the bursa m. latissimi dorsi (see Fig. 396).
Action: it drawe the arm medianward and backward and rolls it inward: it draws the verti-
cally elevated arm downward; it draws the shoulder-blade medianward and downward. In-
nervation: n. thoracodorsalis ([Cal C5, Cs).

M. rhomboidens major (sce Figs. 3580 and 381). F orm: flat, quadrangular. Pogi -
tion: upper part of the back, covered by the m. trapezius: under it a traingular area imme-
diately underneath the skin. Origin: tendinous from gpinous processes and interspinal liga-
ments of the 1°*—4"™ thoracic vertebra. Insevtion: the fibres run parallel downward and
lateralward to the margo vertebralis seapulae (lower hall). Action: it draws the shoulder-
blade medianward and upward and rotates it at the same time so that the angulus inferior
ecapulae iz more markedly turned medianward and upward than the acromion., Innerva-
tiomn: n dorsaliz scapulae (Cs).

M. rhomboideus minor (see Fig. 3%1), often only indistinetly separable from the
preceding muscle. ¥ o rm: flat, oblong-quadrangular. P osition: directly on the upper mar-
gin of the preceding muscle. Origin: tendinous from the lig. nuchae and the spinous processes
of the two lower eervical vertebrae. Ingertion: like that of the preceding musele, just
above the same, including the trigonum spinae scapulae. Action and innervation:
game as for the preceding muesclo.

: [
i sl | '
i : ! Tendon of eriginofthe m. [ I. Ir i M. obliquus ex-
1 I Mtral;::muuniahdnmlnia Fn?h "lminh-uldural;h ! I | ternus abdominis
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383. Muscles of the lumbar region (20 layer),
viewed from behind.
(The mm. latissimus dorsi and obliguus externus abdominis have been removed on both sides: on the
left side the mm. obliquus internus abdominis and serratus posterior inferior have also been removed),

M. levator scapulane (0. T. levator anguli scapulae) (see Figs. 3530—352 and 381).
Form: flatly rounded, oblong. Position: on the lateral surface of the neck, covered above
by the m. sternocleidomastoidens and below by the m. trapezius, in front coming in contact
with the m. scalenus posterior, behind with the mm. splenii cervicis et capitis, Origin: by
four tendinous processes becoming weaker from above downward, from the transverse procosses
(posterior tubercles) of the 1**—4® cervical vertebra (see Fizs. 357 and 386). Insertion:
the bundlez run ﬁligllt]}' twisted downward, backward and lateralward to the margo vertebralis
scapulae above the trigonum spinac scapulae. A ction: it draws the shoulder-blade median-
ward and upward and rotates it so that the angulus inferior is turned strongly medianward
and upward, and the acromion less markedly upward; when the shoulder-blade is fixed, it bends
the cervical portion of the spine and rotates it somewhat to the same gide. Innervation:
n. dorsalis seapulae ([Ca] Cs Cs, Cs).

Trigonum lumbale [Petiti] (0.T. Petit's triangle) (sce Fig.382), a triangular thinner
gpot of the posterior abdominal wall, varving in size; below it iz bounded by the erista iliaca,
lateralward by the posterior margin of the m. obliguus externuz abdominiz, medizanward by the
lateral margin of the m. latizsimus dorsi. In this triangle the muscle fbres of the m. obliguus
internus are visible; in front of them lies the tendon of origin of the m. transversus abdominiz
and of the m. quadratuz lnmborum.

Faseia nuchae (not represented in the fgure) is a thin membrane of connective tissue
which lieg just bemeath the mm. trapezius and rhomboidei; it goes off from the inferior surface
of the squama occipitalis, covers the mm, splenii capitis ef corviciz and semispinalis capitizs, 1. o
the muscles depicted in Fig 392, iz connected medianward with the lig. nuchae, is continued in
front into the fascia colli and goes over below at the m. serratus posterior superior into the
fascia lumbodorsalis.

20*
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384. Transverse section through the muscles of
the lumbar region (after W. Braune).

The faseia lumbodorsalis congists of two layers, the posterior and the anterior layer.

The posterior layver (see also Figs. 380, 382, 383 and 385) lies just below the
mm. trapezing, rhomboidei and latissimus dorsi on the posterior surface of the m. sacrospinalis,
i= thin at its beginning at the m. serratuz posterior superior, where it is continnous with the
fascia muchae (see p. 305), forms a sheath below for the m. serratus posterior inforior and,
becoming stronger, descendsz as far as the cocevgeal region; on itz way it i fused medianward
with the spinous processes and supraspinal ligament of the thoracic and Ilnmbar vertebrae and
with the erista sacralis media; below, it fuses with the tendonz of origin of the m. sacrospinalis,
with the posterior lignments of the sacrum and with the crista iliaca, lateralward with the
anguli eostarum and, below the ribs, between them and the erista ilinea, with the anterior
layer. It consists above of transverse, below of oblique erossing fibres, which represent in part
the immediate continuation of the mm. serratus posterior inferior and latissimus dorsi arising
from the fascia.

Theanterior layer (see alzgo Figs. 363, 366. 383 and 391) iz thinner, lies in front
of the m. sacrospinaliz, bebind the mm. quadratus lumborum and psoas major and extends
only from the 12" rib to the crizta iliaca, being fastened to both. It arises by four processes
from the tramsverse processes of the 1%7'—4'"™ lumbar vertebra, iz connected below with the
lig. iliolumbale and coitains, above, powerful, curved fibrous bands which extend from the
1** and 2" lumbar vertebra to the 12'" rib, the ligamentum limbocostale (see Figs. 363, 366
and 391). The fibres of the anterior layver run essentially transverscly, unite luteral from the
m. sacrozpinalis with the fibres of the posterior laver and thus together form the tendon of
origin of the m, transversus abdominiz; the m. obliquus internus abdominis arizes in part
from the posterior surface of the combined layers.
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385. Broad muscles of the back (3 layer), viewed from behind.

{Tht" shoulder-bladez and the museles :.":Ibillf_;' to them have boen t'l'!J'Il:nl'l:I,]

M. serratus posterior supe-

rior (0. T. serratus posticus supe- Protuberantia

rior). Form: flat, guadrangular, occipitalis -

very thin. Pogition: upper part e

of the back, eovered by the mm. rhom- Ry .
boidei. Origin: by a flat tendon Pracessus ek epinab s eas
from the lig. nuchas or the spinous it L

processes of the 6 and T'" eervieal,

as well as from the 1°* and 2™ thor- o

acic vertebra. Insertion: the S S el g
fibrea run parallel, obliquely lateral- ST

wand and downward and terminate

by four fleghy digitations on the 2™ Processus spinosus

to 5 rib. Action: it elevates  vertebrae cerviealis VII™ SN
these ribs. Inmnervation: nn. '
intercostales I—IV, often also a
branch of the plexus brachializ (CUs).

M. serratus posterior infe- o
rior (0. T. serratus posticus inferior) P e tanis J
(see also Fig. 3532). Form: flat, Epinosus i
quadrangular, very thin. Posi- | verleirae =~ SeEs g @ o8
tion: lower part of the back, eov- f .
ered by the m. latissimus dorsi and b 'l
partly alse by the m. trapezius. f "
Drigin: posterior layer of the fas-
cig lumbodorsaliz in the region of the o0 v
10*™ to 12" thoracic and the 1**
and 2*' lumbar vertebra. Inser-
tion: the fibres run parallel oh-
liguely lateralward and wpward and
terminate by four fleshy digitations
on the 9"—12" rib. Action: it
draws these ribs downward and out-
ward; it contracts on inspiration.
Innervation: nn. intercoztales
IX—XII. I

- e Processus Fy

M. splenius capitis (see also  spinosus

Figs. 347, 352, 351 and 386). F orm: vertebrae

thoracalis—-:

Mm. scaleni

Al serratus posterior
superior

Fascin
lumbro=
dorsalis

| Mm. Inter-
coslales
externi

M. serratus
posterior
inferior

HF..'Ll;J _uhlmllg-qua:ll':m;:nl:u', thick. Po- 11 \ _:'

gition: in the neck, partly coversd e

by the mm. trapezius, sternoclei- Costa XI11- -3 o Fascin

dl:lmar;h}idmlas, sorratus lhl.r::llr'l'jul' e ¥ lumbodorsalis

superior and rhomboidei. It embraces | -

om both sides the mm. semispinaliz ca- g = tranaversus
abdominis

pitiz, longissimus capiti=s ot corvicis.
Origin: lig. nuchae at the level of
the 3 —7*" carvical vertebra as well
aa from the apinous processzez of the
1** and 2™ thoracic vertebra. Insertion: the fibres converge somewhat and pass upward
and lateralward by a thick, short tendon to the proc. mastoidens and to the linea nuchae
superior oss. occipitalis. Action: it rotatez the head so that the face is turned upward
and toward the same side; the muscles of the two sides together bend the head backward.
Innervation: rami laterales of the rami posteriores of the no. cervicales T—IV (V).

M. splenius eervieis (0. T. splenius eolli) (see Fige. 347, 381 and 386). F orm: flat,
oblong-quadrangular, narrow. Position: it forms in a way a continuation downward of the
prEﬁ-di“g musele and is often i||[|i:-:ﬂ]]|‘l-|3' :Gi"].'r:_'LI'.'Jlll.l" from it, Origin; proce. apinoezi and lige.
interspinalia of the 3"*—6'" thoracic vertebra. Insertion: by 2—3 processes to the tuber-
eutla posteriora of the proce, transversi of the 2—3 uppermaost eervical vertebrae, Action: it
bends the neck backward and lateralward and rotates the 2—3 upper cervical vertebrae like the
pl'mu:f]i,“g muscle rotates the head, Innervation: like that of the p:rurn[ling muzcle,
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Protuberantia
accipitalis externa

+.,_...—,....-....-.___-_-

4= i . PTOCERSUS
mastoidens
i : - M. splenius capitis
M. semispinalis n gy —
capitis = | % { (cut through)

- M. longiesimus capltis

M, splenius eapltis . __ - Hmﬂ!&m“'

g M. levator scn-
M, splenius cervicis

pulae feot through
and drawn
lateral ward)
M. epleniue eervicis
{out through
el I | and drawn lateralward)
M. sealenus posterior - 3 [

]
[}
|
i |

-

%

%

==== M. longissimus cervicia

=== M. scalenus posterior
M, iliocostalis cervicia -- l

—=== M. iliocostalis cervicis

Men. inter-
costalos
externi

.M. Mipeostalis dorsl
M. longissimus dorsi

386. Muscles of the neck (left: 2w layer, right: 3 Jayer),
viewed from behind.

{On both sides the mm. trapeziue, sternocleidomastoidens and levator scapulae have been
removed, on the right side the mm. splenii have also been removed.)
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387. Lﬂng muscles of the back (1+ layer), viewed from behind

(On the right side the m. iliccostalis has been pulled lateralward, on the left side it has heen reflected )

M. sacrospinalis (0. T. cree-
tor gpinae) (=ee also Figs, 353,384
and 3853—391). Form: ftrian-
gular-prismatic, long. Position:
lateralward from the m. trans-
versospinalis, from the saeral re-
gion to the neck. O rigin: flezhy
in the depth, otherwise by long
tendons from the crista iliaca,
ligeg. sacroiliaca posteriora, crista
gacraliz media and spinouns pro-
eezses of the lumbar vertebrae
and of the 2 {or 3) lowermost
thoracic vertebrae. The mass of
fibres is divisible in the lumbar re-
gion into three separate muscles:
m. iliocostalis, m. longizsimus and
m. spinalis.

M. iliocostalis (0. T. external
division of erector spinae), far-
thest lateralward, extends be-
tween the ribs or their homo-
logues.

M. iliocostalis  Tumborum
(0. T. sacrolumbalis). Inser-
tion: by nine processes, the low-
er ones fleshy, the upper ones
thin and tendinous, to the angzies
of the 12*"—4"™ rih. Action:
it can depress the ribe.

M. ilioecostalis dorsi (0. T.
accessory to the iliocostal), Ori-
gin: covered by the preceding,
it arizes by six fleshy digitations
from the angles of the 12**—7'"
rib. Insertion: by eight thin
tendons to the angles of the 7% to
1** rib and the transverse process
of the T gervical vertebra.

M. iliocostalis cervieis (0. T,
cervicaliz ascendeng) (zee also Fig.
38G). Pogition: it is bound-
ed in front by the m. sealenus
posterior, lateralward and behind
bv the m. levator 45.|:.:|[1\|L'l:m1 10
dianward by the mm. spleniuz and
longissimus cervieis. Origin:
eovered by the preceding musele, it
arisea by 4—6 fleshy processes
from the angles of the 6—3™
(2™ ar 1*")rib. Ingertion: by
three narrow tendons to the frans-
verse proceszes of the 6™—4'"
cervieal wertebra. Action: it
bends the mneck backward and
toward the same side; it can ele-
vate the rihs.

Action of the whole m. ilio-
cogtalis: it bends the spinal
column backward and toward the

Frotubarantia
ogcipitalis externa

Tuberculum posterius
atlantis :

Processus spinosus
varteébrae cervicalls VI[ ——

_}:.
t— M. longissimus capitis

M. imterspinalis
= =M. longissimus cervicis
M. spinalis cervicis

M. Mocostalis
CEEVLela

M, iliocostalis

ceérvicis

Mm.
intercostales
externi
f‘mr:.
spin. ver-
tabras fliocostali
e ocostalis
calls V1 dorsi
M. ilio-
costalis M.
dorsi = longissimus
1 dorzi
M. spinalis
dorsi
Proe. spin.
vertebras
thoracalis
X1l
Costa X1

M. iliocostalls
lumborom

Ligamentuom
BACT s pl ndaum

Ligamentum
sacrotuberosunm

Tuber lzchiadicum

M. lliocostalis
lumboram

game gide. Innervation: rami laterales of the rami posteriores of the nn. thoracales I

to X1I and lumbalis 1.
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388. Long muscles of the back (2" layer), viewed from behind.

(The mm. iliocostales have been removed; the mm. longissimi dorsi have been reflected outward;

the m. longissimus cervicis has been, on the right side, drawn lateralward, on the left side,
medianward ; the m. longizzimus capitis has been drawn medianward on the right side.)

M. longissimus (0. T. middle division
of erector spinae) (eee alzo Fig. 387) is

Frotubsrantin
oeripitalis extarna

Processus
mastoldens
M. longissimus
capitis
M. longlssimus
capitis
M. semispinalis
cervicis
Processus spindasus o
vertebrae cervicalis VII —=} - M, longissimus

cervicis
Cosia I — f

g #
M. longissimus
cervicis

Proceasus
spinosus
veriahras
thoras, XII

Cozin X1

Mm.
- infercostales
externi
Processus
aplnosus
vertebirag hl.
thorac. VI | H.m.!].i
T e t spinalis
Costa VI dorsi
ACORSEOTY : L
bundle [eom | !
the proe. P "
transversus 1 M.
\ _ longis-
= 19 simus
.} dorsi
-If 1

L

e

— Houk
M, multifidus

=L

the middle bundle of the m. sacrospinalis;
it extendz (in the thorax only by its me-
dial digitationz) between the transverse

processee or their homologues,

M. longissimus dorsi. Ori-
gin: it receives very frequently
medianward several short, aeces-
#ory bundles from the procc. ma-
millares of the 1** and 2™ lumbar
vertebrae and the transverse pro-
coezses of the lower 6—T tho-
racic  vertebre. Insertion:
1**, by thin, lateral processes,
flechy  below, tendinons abowve
(often partly absent), to the
transverse processes of the 5™
to 1°" lumbar vertebra and the
angles of the 12'™—2" rib (200
Fig. 387); 2™, by medial pro-
ceages, below  fleshy, above ten-
dinous (alwavs present), to the
proce. accessorii of the 5™ to 1%
lumbar vertebra and the proce.
transversi of all the thoracie
vertebrae. A ¢ tion: it bends the
gpinal  column backward and
toward the same side.

M. longissimus cervieis (see
alzo Fig, 386). IF o r m: flat, thin.
Pogition: medianward from
the m. iliocostalis cervicis, late-
ralward from the m. longissimus
capitis covered by mm. spleniug
cerviels and trapezius. Origin:
uppermost 4—»0G thoracic verte-
brae. Insertion: the middle
eervieal vertebrae. Action: it
bends the neck backward and to-
ward the same side.

M. longissimus capitis (0.
T. trachleomastoid) (see also Fig,
386). Form: flat, oblong-quad-
rangular. thin; usually fused
with the preceding muscle, P o si-
tion: medianward from the m.
longissimus cervicis, lateralward
from the m. semispinalis capitis
covered by mm, splenii and tra-
pezius. Origin: proce. trans-
versi of the 3™—1"* thoracic ver-
tebra and proce. articulares of the
7" —3" corvieal vertebra. In-
gertion: thickened and tendi-
nons to the proc. mastoidens. Ae-
tion: it draws the head back-
ward, bendz and turns it toward
the zame side.

Inmervation: rami laterales of the rami posteriores of the nn. cervicales I—VIII,

thoracales I—XII, lumbales I—Y.
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389. Short muscles of the baﬂk{l“ laver), viewed from behind,

(The m. semigpinalie capitis has been removed on the left gide.)

M. spinalis (0. T. inner division

of ercctor spinae) (see Fig. 387), vary P:,?;ETE,“.T?:“_ e
thin, forms the medial part of the m. exlErn T
eacrospinalis and extends betweon spi-
NOUS Processes,
M. spinalis dorsi. Origin: Processus
. mastoideus

fleshy from the bundles of the m. lon-
giszimus, which arize from the two up-
permost lumbar and the two (or three)
lowermost thoracie vertebrae, Inser -
tion: grown together with mm. semi-
spinalis and multifidus, from the 9"
{or 8*) to the 2™ thoracic vertebra
inclusive; one vertebra (10*" or 9*)
iz paszsed over without attachment.

M. spinalis cervieis (€. T, spi-
nalis colli), very variable. Origin:
two uppermost thoracie and two lower-

most  cervical  vertebrac. Inser-
tion: 4" to 2" pervieal wvertebra.
Action: they extend the szpinal

column. Inmervation: rami medi-
ales of the rami posteriores of the nn.
eervicales IIT—VIII and thoracales 11,
Y1, VII, VIII.

M. spinalis eapitis see under
m. semispinalis capitis.

M. transversospinalis is the
name applied to the mass of fibres run-
ning obliquely upward from the proce.
transversi to the proce. spinosi and
which like a three-sided prismatic cord
fills the groove between the proce. spi-
nozi and transversi. On the saurface its
fibres run more vertically than deep
down. It is subdivided into m. semispi-
nalis, m. multifidus and mm. rotatores.

M.semispinalis (zee alzo Fig.382)
is the superficial laver of the m. trans-
versospinalis; its fibres paszs over more

Procossus
spingsus
vertabras
thorae, VI

Proc. spin.

fthorarulis
XII

than four vertebral bodies before becoming attached.

Processus spinosus
vertebrae cervicalis VII 4

vartebrse __

Costa XIT ™

_ M. semispinalis
eapitis

~. M, semispinalis
: earvicis

Costa 1

.

/-’ . M. semi=

-~ __. spinalis
daorsl

|r’f

b=

The muzcle iz absent in the lumbar region.

M. semispinalis dorsi. O rigin: proce. transversi of the six lower thoracic vertebrae.
Insertion: proce. spinosi of the six upper thoracic and two lower eervieal vertebrae,

M. semispinalis cervicis (0. T. semispina
gix upper thoracic vertecbrae. Insertion:

proce. spinosi of the 5

lis colli}. Origin: proce. transversi of the
5'—3" eopvical vertebra.

Action: they bend the spinal column backward and toward the same side, and rotate

it toward the opposite zide.

Innervation: rami mediales of the ran
(VII) and thoracales (111) IV—VI, XI, XII

M. semispinalis eapitis (0, T, complexus)
oblong-quadrangular, thick. PP os1tion: bounded
mm, semispinaliz cerviciz, recti capitis postoriores

longiszimus capitiz, covered in large part by the mm. splenii and trapezins.

traneverzi of the =ix upper thoracic vertebrae, proce.
cervical vertebrae and (zometimes -.Ih“-f"“l} proce. &)
most cervical vertebrae. The fibres comimg from th

11 pﬂqah-riﬂl'p.-; of the nn. cervicales [11—V1

(see alzo Fige, 347 and 386). Form: flat,

medianward by the liz. nuchae, in front by

and obligni eapitis, lateralward by the m.

Origin: proce.
transversi et articulares of the 3—d4 lower

inosi of the uppermost thoracie amd lower-

©® ProGe. i“-l'”lU“l dre oI lltl“’““ i“-i'i.ln.”dtl'l{ =il

as to form an independent musele, the m. spinaliz copitis. Tnsertiown; the fibres run parallel

upward and =omewhat II1I"[|IHI'II"|'||'=II'(| to the under surface of the squama ocerpitalis;
mterrupted, especially medianward by one or several

it draws the head backward and raises the face tow

they are
Action:
rami

jagged intermediate tendons.

alcl the ather side. Innervation:

mediales of laterales of the rami posteriores of the nn. cervicales I—IV.
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390. Short muscles of the back (2 layer),

viewed from behind.

M. multifidus (see also
Fig. 388) iz the second layer of
A the muscular mass extending
Processus mastoldeus —-%as . . from the proce. transversi to the

) proce, spinosi obliguely upward;
it lies in the thorax and neck
just below the m. semispinalis,

in the lumbar region just below
s M. multifidus the m. longissimus dorsi; its
’ fibres bridge over from two to
four vertebral bodies. Origins:
tuberezitas iliaca, lige. sacroiliaca
posteriora, posterior surface of
the sacrum, procc. mamillares of
the lumbar wertebrae, proce.
transversi of the thoracic verte-
brae and proce. articulares of the
Tm—5" cervical vertebra. Imn-
gsertions: proce. spinosi of the
lumbar, thoracic and eervical ver-

Protoberantia .
ocoipitalis externa ---—=%s%

Processus spinosus
vertabras
cerviealls VII

Cozta 11

l::ﬁ:f:;:: tebrae (with the exception of the
*veriebrae proce atlag). Action: it bends the

thoracalis VI &5 2 J _ W ige whole epinal column backward

and a trifle toward the same side
and rotates the cervieal portion
and the thoracie portion of the
gpine toward the opposile side
{bui not the lumbar portion of
the gpine). Innervation:
rami mediales of the rami poste-
riores of the nn, cervicales 11T to
VIII, thoracales I—XI1I and lum-
bales I—V.

The mm. rotatores (zee
Fig. 391) form the third, deepest
layer of the fAbre masses going
obliquely upward from the proce.
transversi to the proee. spinosi;
AR they are completely hidden by
Pelvls ] _ P M. multifdus the mi. multifidus. 'l’h?g.' consist

' of single, narrow, thin musele
bandsz.

Mm, rotatores longi bridge
over onhe vertebra.

Mm. rotatores breves go
to the next vertebra above,

Both go on the lumbar verte-
brae from the proe. mamillaris,
on the thoracic vertebrae from
the root of the proc. transversus
and on the eervieal vertebrae from
the proc. artwnlarizs inferior to
the root of the proe. spinosus or
to the arcus vertebrae, are pre-
sent from the sacrum as far as
the 2™ cervical vertebra and,
below, run nearly vertically,
above, more transversely. Ae-
tion and Innervation:
same as for the m. multifidus.

Costa XI

Processus splnosus
vertebras
thoracalis XIT

Fascia
lumbadorsalis _
{eut throagh)
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SQI.ShUrt IT'ILISCIES thhe backl?-"ﬂ !q‘l}'ill‘): viewed from behind.

Mm. levalores costarum,
Form: flat, triangular, thin.
Pogsition: behind the arti-
culationes  costotransversarviae,
covered by the m. longissimus.
Drigin: proce. transversi of
the 7** cervical and 1**—11'"
thoracic vertebra. Insger-
tion: lateralward and down-
ward to the next rib below (mm.
levatores costarum breves); in
the 3—4lower intercostal spaces
alzo to the next rib but one
below (mm. levatores costarum
longi). They are direcily ad-
jacent to the mm. intercostales
externi. Action: elevate the
ribs. Innervation: ramus
anterior of the n. cerviealis VIII
and nn. intercostales I—XI.

Mm. interspinales, short
bundlezs hefween every two
neighboring spinous processes;
from the epistropheuz to the
sacrum. They are often double
on the eervical vertebrae, are
usually absent from the thoracic
vertebrae but very powerful on
the lumbar vertebrae. Action:
they bend the spinal column
backward. Innervation:
rami mediales of the rami
posterioreg of the nn. cervicales
III—VII11, thoracales I—XI1
and lumbales I—V.

Mm. intertransversarii
(0. T. intertransversales), short
bundles  between  every  two
neighboring transverse proces-
ges. They are usually absent
from the thoracic wertebrae.
They are double on the cervical
vertebrae, extending betwoeen
adjacent tubercula anteriora
{(mm. intertransversarii anie-
riores) and also between ad-
jacent  tubercula posteriora
(mm. intertransversarii poste-
riores). (See Fig. 392.) They
are double alzo on the lumbar
vertebrae extending between the
proce, mamillares et acecssorii
(mm. {ntertransversarii medi-
ales) and between the proce.

trangversi (mm. intertransversari la-
tergles). Action: they hend the
gpinal column to the side. ITnner-

vation: rami anteriores et

riores of the nn. cervicales IT-—VIII;
rami posteriores of the nn. thoracales;
rami anteriores et posteriores of the

nn. lumbales 1—V.

Protuherantin
oocipitalis externa

Processus mastoidens M. rectus capitls

rasterior minor
Tuberculum !

prosterius atlantis

“ o — M, interspinalis

M. rotator brevis
Processus spinosus

vertehrae cerviealis VII — M, rotator longus

Coata 11

— M. rotator brevisz

Costa VI r

1P roe. apin.
vertebrae - LF. M. rotator
‘thorac, VI longus
M, levator

"~ costae brevis

M. levator
costae longus

Processus
apinos, vert.
thorac. XII

Ligamentum
Costa XTI lumbocostale
M, Inter-

M iransvers. med.
lrl.ﬂ-nw;ra.u_' Fuscla lwmbadorms,
abdominls {E ubi:i!‘lr'll-"i:ll-l‘.!llulb

b | M. Inteniransvers,
: = 7 |aterniis
1““”“““”' B Fascin ook
dorealia
i 1:|ﬁl'rlfll' laver)
i - FOEREGT
Proe. ,f.’-’,
spinosus ~ % longus
virtebras M. rotator
luamaks, WV brevis

O sacrum — =

Felvia

poste-
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Linea nuchae superior :l‘l"“' nuchae inferior
i 1 Frotuberantia eceipitalis sxterna

|
I
1

. e

il

A o, - —

Foramén
mastoj= -—

deum
|I' '.:t. L

Frocesaus :: =

mastoidens . =~ M. obliquus
- 1. caplitis superior
i ~~.M. rectus capitis

Propessus Lransversos -~ Ml

atlantis Fa posterior noE

-

———-M. rectus capitis
poslerior major

———— M. obliquus capitis
inferior

A. ve-rtebmliua

.'-"‘

Tuberculum posterius atlantis” M. intertraneversarius

posterior

X - ——M. interspinalis

¥

i
[

-

Processus spinosus epistrophei

! Processus spinosns vertebrae cervicalis I

392. Short muscles of the neck, viewed from behind and below.

M. rectus capitis posterior major (0. 7. rectus capiti= posticus major). F orm:
fat, oblong-triangular. Position: immediately upen the vertebrae. Origin: proe. spi-
nozus epistrophei. Inzertion: slightly diverging, upward and lateralward to the planum
nuchale of the sguama occipitalis. Action: it draws the head backward, and rotates it
(with the atlaz) toward the same side. Innervation: n. suboceipitalis (Cy), possibly also
ramus posterior n. cerviealis [1.

M. rectus capitis posterior minor (0. T. rectus capitis posticus minor) (see also
Fig. 391). Form: flat, triangular. Pozition: immediatly upon the membrana atlanto-
occipitalis posterior, reaching as far as the median plane; lateralward it iz partially covered
by the preceding musele. Origin: tuberculum posterius atlantis. Insertion: slightly
diverging, upward to the planum nuchale of the squama oceipitalis. Action: it draws the
head backward. Innervation: n. suboceipitalis (Cy).

M. obliquus capitis superior. Form: flat, oblong-triangular. P ogi tion: lateral-
ward and backward from the articulatio atlantooccipitalis. Origin: proc. transversus at-
lantis. Insertion: slightly diverging, obliguely upward and medianward to the planum
nuchale of the =guama nn.'t"tpil:L]]'ﬁ and attaches there behind the m. rectus {.'apil;.ia. ]Jﬂsh-ritlr
major. Aection: it draws the head backward and bends it slightly to the same side. Inner-
vation: n. :-illI'HH'L'i]'IIII.'Hia.-L (4],

M. obliguus eapitis inferior. Form: Hat, oblong, P osition: immediately upon
the vertebrae, O rigin: proe. spinosus epistrophei. Insertion: lateralward and upward to
the proc. transversus atlantis. Action: it rotates the atlas (with the head) toward the
same side. Innervation: n. suboeceipitaliz and ramuz posterior n. cerviealis 11 (total Cy, Cs).



393. Muscles of
the right upper

arm, viewed from the
lateral side.

M. deltoidens (w00 alzo
Figs. 309, 361, 380, 381, 394,
398 and 400). Form: flat,
triangular, bent =0 as to be
markedly through-like, thicker
in the middle than at the bor-
ders. Position: just be-
neath the skin; it forms the
fleshy projection of the shoul-
der. Origin: fleshy from the
extremitaz acromializ clavicu-
lae amd the acromion, tendi-
nous from the spina scapulae
connected with the faseia in-
fraspinata. Insertion: the
libres of the anterior and posz-
terior part run in themselves
converging inalmost a straight
line downward and lateral-
ward, the middle fibres curve
downward over the tubercu-
lum majuz humeri (bursa sub-
deltoidea, see Fig. 315); the
middle part of the musele pre-
sents a markedly multipinnate
appearance; all  the libres
converge to the tuberositas
deltoidea humeri, lateralward
and helow the msertion of the
m. pectoralis major:  they
fasten partly to a tendinous
plate covering the inner sur-
face. Action: the middle
portion lifte the upper arm
lateralward in the shoulder
joint; the anterior portion
draws the arm forward and
rolle it inward, the posterior
portion draws the arm back-
ward and rolls it outward;
these both portions acting to-
gether draw the arm hanging
in the vertical plane median-
ward, but the more abducted
arm lateralward. Inner-
vation: naxillarizs(Us,Ce)

Bursa subentanea
acromialis (=ee Fig. 400),
often present, just beneath
the skin, on the npper surface
of the acromion,

Muscles of the Arm.
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M. peetoralls major

M. deltoideus

M, coracobrachialis

M. biceps brachii

M, teres major

caput caput
mediale longum

M. latissimus dorsi
M. triceps brachii

394, Muscles of the right axilla, viewed from below.

(The upper arm has been lifted to the horizontal plane.)

The axilla, when the upper arm iz maintained in the horizontal plane, has the shape
of a three-sided pyramid, the apex of which lies above, below the clavicle, and the base of
which correzponds to the lower wall, covered only by skin and fascia. This inferior wall
iz bounded in front by the m. pectoralis major and sometimes by the m. pectoralizs minor, behind
by the mm. latissimus dorsi and teres major, medianward by the m. serratus anterior. Its
anterior and posterior marging in the uninjured body stand out prominemtly laterally as
the anterior and posterior axillary folds. The anterior fold is formed chiefly by the m. pectoralis
major and sometimes the m. pectoralis minor, the posterior fold by the mm. latissimns dorsi
and teres major. The anterior wall is formed by the mm. pectoralis major and pee-
toralis minor, the posterior wall by the mm. latizsimue dorsi, teres major and m. sob-
seapulariz, the medial wall by the m. serratus anterior. Along the angle between the an-
terior and posterior wall lies the m. eoracobrachialis; in the groove behind the latter, between
it and the muscles of the posterior wall, run the large arm vessels and nerves. The axilla iz filled
with blood vessels, lymph vessels, lymph glands, nerves, and masses of fat. From the axilla
two fissures or spaces filled with conective tigsue, known as the two azfllory fissurez or
gaps (see Fig. 401), and separated from each other by the eaput longum m. tricipitis, lead
dorsalward. The medial axillary fissure (for the a. and vv. circamflexae scapulae), is triangular
and lies medially from the caput longum m. tricipitie, between it, the mm. subscapularis and
teres minor and mm. longisgimus dorsi and teres major. The lateral axillary fissure (for the
a. and vv. cireumflexae humeri posteriores and n. axillaris), is square-shaped and lies laterally
from the eaput longum m. tricipitiz, between it, the mm. subseapulariz and teres minor, collum
chirurgicum humeri and mm. latissimus dorsi and teres major.

e o cn — s i
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A. and v. subseapularis
M. delioidens

H
M. coracobrachialis :

M. bieeps brachii
with fascia brachii

M. pectoralis
major mit

i fascia pectoralis
!

!

1

1

.‘inlfar}' arich

.-~ Fascia axillariz

M, latissimus dorsi

M. gerratos anterior

i
1]
L i
M. teres major i
Tende m, latissimi dorsi

395. Fasciae of the l"'lght axilla, viewed from below.
(The drawing corresponds to Fig. 394; the upper arm is in the horizontal planc.)

Axilla (continued). The anterior surface of the m. pectoralis major iz covered over
by the thin fascia pectoralis. This is more powerful lateralward and extends, from the lower
margin of the musele to the lower margin of the mm. latissimuz dorsi and teres major, trans-
versely aeross the axilla to form the fescin axillariz. The latter (see alzo Fig. 857) iz multiply
perforated and presents usually a more powerful, eurved, fibrouz band, the (fescia-)arillary arch,
which varies much in form and curvature, and extends from the region of the tendon of the
m. pectoralis major to that of the m. latissimus dorsi; it is manifoldy connecied with these ten-
dong. The fascia or the axillary arch presents not infrequently bundles of muscles {musealar
axillary arch), running from the m. latissimus dorzi to the insertion of the m. pectoralis major,
less frequently from the m. pectoralis major to the insertion of the m. latizsimus dorsi.
The faseia axillariz goes over behind into the thin fascia of the mm. latiszsimus dorsi and teres
major, in front into the thin covering of the m. deltoideuz and lateralward into the somewhat
stronger foseie brachii. Thiz forms a sheath for the whole museular mase of the npper arm
(gee alzo Figs. 857—860) and sends on each side a stronger strip to the margo medialis and the
margo lateralis humeri, the septum intermusenlare mediale (0. T. internal intermusenlar sep-
tum) and the septum intermusculare laterale (0. T. external intermuscular zeptum), the former
passing medianward and the latter lateralward between the m. triceps brachii on the one hand and
all the other muselez of the upper arm on the other. The medial zeptum (gee Figs. 399 and 404)
liez immediately behind the insertion of the m. coracobrachialis, behind the mm. brachialis
and pronator teres and in front of the ecaput mediale m. tricipitis brachii. The lateral
geptum (see Figs. 393 and 402) begins be hind the insertion of the m. deltoideus and rums
behind the mm. brachialis, brachioradialis, extensor carpi radialis longus, in front of the
caput laterale and caput mediale of the m. triceps brachii. The muscles mentioned arise in
part from these septa. The septa contain a great deal of fibres running along the bone, reach
until to the epicondyli humeri and are there broadest and strongest.
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Ligamentum acromioclaviculare Bursa ligamenti coracoclavicularis
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396.
Muscles of
the right
shoulder-
blade,

viewed from in front.

M. subseapularis (see also Figs. 394 and 398). F o rm, flat, triangular, fan-zhaped,
multipinnate. Positien: it fills up almost entirely the fossa subseapularis and passes imme-
diately in front of the shoulder joint. O rigin: facies costalis scapulae and fascia subscapularis
{zee below). Ineertion: the fibregs converge upward and lateralward and are attached
by a short powerful tendon to the tubereulum minus and erizta tuberculi minoris of the
humerns; on the posterior surface above and laterally they are fused with the eapeula arti-
culariz humeri; there the bursa m. subscapulariz is found (se¢ p. 198 and Fig. 397). Ac-
tion: it rolls the arm strongly inward, abducts the arm hanging in the vertical plane, adduets
the arm lifted 60* lateralward; the upper portion draws the arm slightly forward, the lower
portion draws the arm from the vertical position backward, and draws the lateral lifted arm
algo forward. ITnnervation: nn. enbecapulares (Cs, Ce [C2]).

The faseia subscapularis (not shown in drawing) covers, as a thin membrane, the
anterior surface of the m. subseapulariz and is connected lateralward with the continuation of
the fascia brachii, which covers the m. coracobrachialis (see alzo Fig. 395).

M. teres major (see also Figs. 380, 381, 394 and 397—402). F orm: flat-eylindrical.
Position:at the margo axillariz of the shoulder-blade, in front covered by the tendon of the
m. latissimus dorsi, behind and lateralward partly by the m. latissimus dorsi, partly by the
m. deltoideus and caput longum m. tricipitiz brachii. Origin: facies dorsalis of the angulug
inferior scapulae. Insertion: the fibres run in slight spirals lateralward and upward and
are attached by a strong tendon to the erista tubereuli minoris. There, between two lavers of
the tendon, lies the bursa m. teretis majoris (not shown in drawing) which connects some-
times with the bursa m. latissimi dorsi. A ction: it draws the arm medianward and backward
and rolls it inward; it draws the vertically elevated arm downward. Innervation: nn. gub-
geapulares (Ce, Cr).

Bursa lizgamenti coracoclavieularis, small, often present, hetween the lig. trape-
zoidenm and the lig. conoidenm of the lig. coracoclaviculare.

Bursa subacromialis, large, almost conztant, between the aeromion and the hig.
coracoacrominle on the one hand and the tendon of the m. supraspinatus on the other. I
often communicates with the following bursa. [t iz seldom united before the tendon of the
m. supraspinatuz with the joint cleft.

Bursa subdeltoidea, large, almost constant, between the m. deltoidens and the
tuberculum majus humeri, often communicating with the preceding bursa.

Bursa m. coracobrachialis, of moderate size, almost constant, sitnated in front of
the upper part of the tendon of the m. subseapularis, between it, the proc. coracoideuz and
the tendom of the m, coracobrachializ.

Bursa m. latissimi dorsi, fairly large, oblong, constant, between the tendons of the

mm. latissimus dorsi and teres major; sometimes commuonicating with the burea m. terctis
majoris.

Crista tuberouli
minaris

Humaruz

M. terés major
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397. Muscles on the anterior surface of the right
shoulder joint, viewed from in front.

(The elavieula, mm. deltoidens, pectoralis major and subscapulariz have been removed. )

M. biceps brachii (see alzo Figs. 359, 361, 393, 394, 398 and 399). F o rm: rounded,
spindle-shaped, thick. Posgition: on the anterior surface of the upper arm; above, at its
origing, it iz covered by the mm. pectoralis major and deltoidens. Origin: by two heads.
Caput longum: from the tuberositas supraglencidalis seapulae and from the labrum glenoidale
by a long, thin tendon, which extends first lateralward within the cavity of the shoulder joint,
then curves, markedly, downward in the suleus intertubercularis (see also Fig. 282) and is
accompanied in its course by a prolongation of the joint-capsule, the vaging mucose iuter-
tubercularis (sec also p. 198). Helow the sulews intertuberculariz the tendon iz fixed in its
position by the m. pectoralis major (often by a tube-like duplicature of its tendon, see p. 2810,
Caput breve: by a narrow, flat, shorter tendon from the proc. coracoideus, at first fused with the
m. coracobrachialis. Insertion: both heads extend downward and unite to form a spindle-
ehaped muscle-belly, the fibres of which, a little above the elbow joint, go over for the moest
part into a Aatly rounded, thick tendon, partly, also into a superlicial thin tendinous plate. The
latter, lacertus fibrosus (O, T. zemilunar fazcia), runs obliquely medianward and downward in
front of the m. pronator teree and becomes logt in the fascia antebrachii; the tendon proper.
bending into the depth, becomes attached to the tuberositas radii (bursa bicipitoradializ and
bursa enbitalis interossea soe p. 321). A ction: it lifts the upper arm forward and rolls it
inward; the caput longum abduets the upper arm, the caput breve addpets it; both flex the
forearm and supinate it, especially, when it is flexed. Innervation: n. musculoentaneus
(Cs, Ce [Cz]).

Spalteholz, Atlas. Gih ed. 1
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Muszcles of the Arm.
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blotpitatla o) oA o 398. Muscles
Interalls . of the right upper
e e arm, viewed from in front.
ranlils
M. coracobrachialis (see Figs.
361, 394, 397 and 399). F orm: flat,
oblong quadrangular. Position:
in the axilla, covered in front by the
- M. brachialls 1 pectoralis major, lateralward and
in front adjoining the caput brove
m. bicipitis, behind adjoining the m.
gnbzeapularis and the tendons of the
mm. latissimus dorsi and teres major;
M. pronalor  holow on the medial surface of the
upper arm, between the mm. biceps
f 8 s e and brachialis on the one side the
M, {5 RN - Bhroans caput mediale of the m. triceps on the
brachisradintla : other. O rigin: tendinous from the
proc. coracoideus seapulae, being fused
AL Has there with the m. pectoralis minor
- "~ earpi and the caput breve m. bicipitis
radialis { bursa m. coracobrachializ see p. 318).

Ingertion: the fibres run distal-
ward to the margoe medialis humeri

and are attached just below its middle, being often
partially fused there with the m. brachialis. Ae-
A tiomn:it lifts the upper arm forward and adducts
it; it rolls the arm outward when it is lifted 600 lateral-
ward. Imnervation: n. musculocutaneus (Ca, C3).
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Caput humeri Processus coracoidaus

Caput breve . Scapula

m. bicipitis
cut through)

M,
coracobrachialis - -
Tuberositas
deltoiden
M teres
major
399. Muscles of the
right upper arm

(204 |ayer), viewed from infront.
M. brachialis (0. T. brachialis
anticus) (zee also Figs. 393 and 398).
F orm:flat. spindle-zhaped ; the muzcla
M. brachialis J:['Hj!‘:(‘f:.’-’: om hoth sides uilrhf' humerus.
Position: on the anterior surface of
the npper arm, covered for the most
Septum part by the m. biceps; the grooves
inter left free in fromt of it, medianward
“muscalare, and lateralward, by the zide of the m.
mediale ; : i
biceps, are called the swlens bicipitaliz
Septum medialis and lateraliz (zee Fig, 398).
in“?:m?;un Epi- Origin: fleshy from the septa inter
———condylus  museularia and from the facies an-
E‘I‘."t‘;‘j;‘.{i“ 2 wedialis  {.riores humeri. gurronnding, above,
the insertion of the m. deltoidens like
Capaula a ]mrsw-hhnn and often fused 'f‘.'i.T]!. 1i_1c-
articninrls - insertion of the m. coracobrachialis.

Insgertion: the fibres converge im-
mediately before the elbow (united
_Tuberositas  there with the capsule) and go by a
T uloae ghort tendon somewhat backward to
_B'-"[;‘:‘I-:"l'i““l the proc, coronoidens and to the tu-
e g ;:::““ berozitas nlnae. Act iom: it flexes the
. ek r“l""ll'l"rh i. nnervation: n. mus-
culocutanens; the lateral part is fre-
quently supplied by a fine branch of
the n. radializ (altogether Cs, Cs [C2]).
Bursa bicipitoradialis, con-
stant: between the tuberositas radii
and the tendon of the m. biceps.
Bursa eubitalis interossea, often present in later life; adjoining, lateralward, the
tendon of the m. biceps, medinnward, the ulna and chorda obligua, behind, the m. supinator.
2™

Bursa g
bicipitoradialis
Teando
m. bicipitin -----
{eut through)

Radius - Ulns
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hI‘.
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=- — = Clavicula
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e
M. teres deltoideus
minor
M. teres major
M, triespas brachii (caput longum) — .
4'00 M. triicap:
. = —brachii (eaput
Muscles of the laterale)
right upper arm,
viewed from behind. :
M. supraspinatus (see also
Figs. 381, 401 and 402}, F o rm: ob-
long-triangnlar,thick bipinnate.Po-
gition: in the fossa supraspinata
gcapulae, covered medianward by
the m. trapezins, lateralward by the
acromion, lig. L'q||:'u:'n::_4‘rul:ni.zll€.* and — <M. brachioradialis

m, deltoidens. Origin: fossa su-
praspinata and Tascia supraspinata. radialia longus
Incgertion: the fibres convergs ¢ i il Epleondylus
lateralward and, becoming tendi- olecrancn__ TR | —~  lateralis
nous, extend to the tuberculum

majus humeri; there they becomea M. flexor
very closely fused laterally with the carpi

M, exiensor carpi

— = M. anconneus
M. extensor

capsule of the joint. Action: it ulsacia = d'lihr“ﬂ
lifts the upper arm eonsiderably - ;:mmt:: 7
lateralward, rolls it slightly out- .'m;p?uln:rirs

ward and alevates it somewhat for-
ward,. Innervation: n. supra-
scapularis ([Cs] Cs [Ce]).

M. infraspinatns (zee also
Figs. 330, 381 and 401). Form: flat,
oblong-triangular, thick, bipinnate. Position: in the fossa infraspinata scapulae, partially
coversd medianward by the m. trapezius, lateralward by the m. deltoideus. Origin: fossa
infraspinata and fascia infraspinata. Inser tion; the fibres converge as they pass lateralward
to become inserted by a strong tendon at the tuberculum majns humeri (bursa m. infraspinati
gee P 324); they are there closely fused, particularly laterally, with the capsule of the joint.
Action:itrolls the upper arm outward, and draws it glightly forward; the vertically hanging
arm abducts the upper, adducts slightly the lower part; when the arm is lifted 609 lateral-
ward, the entire muscle abduets. Innervation: n. suprascapularis ([C4] Cs, Cs).

—
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40]. Muscles of the right M.

: ; : triceps brachii
Lupper arm, viewed from behind, (eaput laterale)

the m. deltoideus having been removed.

AL teres minor (see also Fig, 4000,
Form: ﬂ.’lf., nh]m]g-qu:illrungulur, Posi-
tion: just below the m. infraspinatus, often
fused with it; covered behind and lateralward
by the m. deltoidens. Origin: facies dorsalis
scapulae, close to the margo axillaris, and fascia
infraspinata. Insertion: the fibres run lat-
eralward and parallel to one another, are fused
(particularly closely lateral) with the capsule of
the joint and are attached by a short tendon to
the tuberculum majus humerl. Action: it
rolls the upper arm outward, adducts it and lifts
slightly forward the arm hanging down, a little
backward the laterally elevated arm. Inner-
vation: n axillaris (Cs, Ce [C7 )L

Faseia supraspinata (see Fig, A400) i= a powerful fascia, distinetly striated median
ward, which covers the m. supraspinatus; it s fused medianward with the margo superior, the
margo vertebraliz and the spina scapulas and lateralward becomes lost,

The fascia infraspinata (see Figs. 330 and 381) iz attached to the margoe vertebralis
and to the spina scapulae, is stronger medianward, covers the mm. infraspinatus and feres
minor and reaches lateralward the humerns.

M. triceps brachii (see also Pigs. 393, 394, 400 and 402). Form: flat, oblong-
quadrangular. Posgition: it occupies the whole posterior surface of the upper arm.
Origin: by three heads. Caput longum: by a flat tendon from the tuberositas infraglenoidalis
scapulae; it rung downward between the mm. tercs minor and teres major, the fibres being
parallel, is partly covered above by the m. deltoidens and overlaps the caput mediale, in part,
from behind and medianward; below it continues in a tendon plate attached to the tendon
area, Action: adducts the npper arm and draws it somewhat backward; it extends the
forearm. Caput mediale (see Fig, 402): from the facies pozterior humeri, distal from the
gnlens n. radialis, as well az from the septa intermuzeularin mediale et laterale; the fihres
reach below elose to the m. anconacus and run, converging somewhat, to a large quadrangular
flat tendon, which beging in the middle of the uwpper arm (continued on p. 324).
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Beapulf.ceas

M. teres
majoer

402. Muscles ofthe
right upper arm

(deep layer), viewed from
behind.
(The acromion has been sawed

through, the mm. infraspinatus and

teres minor have heen completely,

the caput laterale m. tricipitis
partially, removed.)

M. trieeps brachii (continued).
Origin: Capat laterale: from the
facies posterior humeri, proximal
to the sulens n. radialis, as well as
from  the septum intermusculare
Iaterale; the fibrez run, parallel,
downward, bridging over the suleus
n. radialis (which the a. profunda
brachii and the n. radialis) and
extend partly over the posterior
surface of the caput mediale to the
upper and lateral margin of the
tendon of the same, Ingertion:
fused with the joint capsule, ole-
cranon ulnae (bursae olécrani =zeo
p. 333). Action of the entire m.
tricepz: it oxtomds the forearm.
Innervation: n radialis (G5
Cz, Cs, [Tha]).

Bursa m. infraspinati, small,
frequently present, between the ten-
don of insertion of the m. infra-
gpinatus and the capsule of the joint.
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403. Muscles of
therightforearm,

viewed from in front,

AL brachioradialis (0, T.
supinator longug) (see alzo Figs,
404, 408 and 409). F o r m: flat,
broad above, pointed below.
Position: superficial on the
lateral surface of the upper arm
and the volar surface of the fore-
arm. Origin: margo lateralis
humeri and septum intermuscu-
lare laterale. Inszertion:
above, it runs between the m.
tricepe and the m. brachialis:
below, it is bounded behind by
the m. extensor carpi radialis
longus, ulnarward by the mm.
pronator teres and flexor carpi
radializ and becomes attached by
a long, thin, flat tendon, be-
ginning in the middle of the fore-
arm, close above the proc. stvloi-
deus radii. Action: it flexes
the forearm powerfully; when it
is flexed at a right angle, it
brings the hand in an inter-
mediate position which is neigh-
boring the extreme pronation;
when  the forearm is greatly
flexed, it pronates powerfully;
when the forearm is extended, it
supinates the szame. Inner-
vation: n radialis (Cs, Ca).

M. palmaris longus (see
also Fig, 413) (is frequently ab-
gent). Form: spindle-shaped,
narrow. P osition: superfical
on the volar surface of the fore-
arm. D rigin: epicondylus me-
dialis humeri and fascia anfe-
brachii, fused with itz neighbors.
Ingertion: it extends above
between the mm. flexores earpi
radialis and ulnaris on the m.
flexor digitorum sublimis, then
downward and radialward upon
the latter and goes over by a
long, thin tendon, in front of the
lig. carpi transversum, into the
aponenrosiz palmaris. A ction:
it pronates the forearm; it floxes
the hand and makez the apo-
neurssiz palmaris tenze. In-
nervation: n. medianus (Cs,
Cs, Thy).

M. pronator teres (0. T.

pronator radii teres) (see also Figs, 404 and 406).
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M. palmaris brevis

oblong-quadrangular. Pozi-

orm:
tiomn: flexure of the elbow and volar surface of the forearm. Origin: by two heads: partly
from the septum intermusenlare mediale and the epicondylus medialis humeri (eaput hkumerale),
partly from the proc. coronoidenus ulnae (eaput ulnare) (communly weaker); the two heads are
usually separated by the n. medianus. Inser tion: the fibres run, parallel, obliquely radialward
and downward to bevome attached by a ghort tendon to the facies volaris and lateraliz radii.
Action:it pronates the forearm and fAexes it, Innervation: n. medianus (Cs, (7).
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404. Muscles of
the right forearm,
viewed from in front.

(The mm. biceps, brachialis, palmaris
longus and flexor digitornm sublimis
have been removed.)

M. flexor earpi radialis (see
also Fig. 403). Form: flat, oblong-
gpindle-shaped, bipinnate in its lower
half. Pogition: superficial on the
volar surface of the forearm. Ori-
gin: epicondylus medialis humeri
and fascia antebrachii, fused with its
neighbors. Insertion: the fibres
go, at first diverging, between mm.
pronator tercs and palmariz longus,
radialward and downward, and then
become attached bipinnate to a
powerful tendon runming from the
middle of the forearm between the
mm. brachioradialis and palmaris
longus to the hand, where the ten-
don, coversd by the lig. carpi trans-
versum (in a separate canal of it, see
p. 335), lies in the groove of the os
multangulum majus; finally, covered
by the tendon of the m. flexor polli-
ciz longus, it goes to the basiz oss.
metaearpalis 1T and III (zee Fig.
406). In the hand the bursa m. fle-
xoris carpi radialis (see Fig. 417)
lies between the bone and the tendon
Action: it pronatezs the forearm,
flexes and abducts the hand. In-
nervation: n. medianus (Cq, Cr
[Cx]).

M. flexor carpi ulnaris (see
alse Figs, 405, 406, 409 and 411).
Form: flat, oblong-triangular; above
it forms, with ite radial, anterior sur-
face, a groove, in which lies the ulnar
part of the m. flexor digitorum pro-
fundus. Pogition: superficial on the
ulnar margin of the forearm. Origin:
partly from the epicondylus medialis
humeri and from the fascia ante-
brachii, fused with itz neighbors {ea-
put humerale), partly by a long, flat,
thin tendon-plate which iz fused with
the fagcia antebrachii, from the pos-
terior surface of the olecranon and
from the margo dorsalis ulnae (eaput
ulnare). Inzsertion: it runsdistal-
ward, coming in contact radialward
with the m. flexor digitorum sublimis
and iz attached by a long, powerful
tendon to the oz pisiforme; the bursa
m. flexoris carpi ulnaris (not
shown in figure) iz frequently to be
found there. Action: it flexes and
adducts the hand. Innervation:
n. ulnaris (Cs, Thy).



405. Muscles
of the right fore-
arm (20 layer),

viewed from in front.

(The mm. brachioradializ, pro-

nator teres, fexor carpi radialis,

palmariz longus and flexor carpi

ulnaris have been removed; the

lig. carpi transversum hag been
ent through.)

M. flexor digitorum suhli-
mis (see also Fig. 403). Form:
flat, spindle-zshaped, partly hipin-
nate. Fosition: on the volar
gurface of the forearm; above, it is
covered by the mm. brachioradia-
lig, pronator teres, flexor carpi ra-
dialis, palmaris longus and flexor
carpi ulnaris; below, it lies be-
tween the mm. flexores carpi ra-
dializ et ulnariz, coming to the
gurface and overlapped omly by
the m. palmaris longus. Origin:
partly from the epicondylus medi-
alis humeri and from the tubero-
gitas ulnae, fused with its neigh-
bors (eaput humerale), partly from
the facies volaris radii (eaput
radiale) and. between them, from
a tendinous arch, which bridges
over the a. and vv. ulnares and
the n. medianus. Insertion:
the muscle divides distally in four,
different widely separated muscle-
bellies, from the distal ends of
which emerge four flat, long ten-
dong; these extend, so that those
destined for the 3™ and 4"
finger lie superficially, beneath the
lig. carpi transversum to the hand;
thence all diverge to the volar
surface of the heads of the os=a
metatarsalia TT—V and thence
run along the volar surface of the
phalanges (see Figs. 414 and 415).
On the volar surface of the first
phalanx each tendon divides into
two halves, which surround the
corresponding tendon of the m.
flexor digitorum profundus; the
two halves partly cross (chiasma
tendinum) and unite behind the
latter, and become attached to
the volar surface of the sccond
phalanx. Action: it flexes the
hand and adduets it elightlv, ap-
proaches the fingers about to the
middle finger, and flexez the first
and the 2™ phalanx of the 2™ to
"™ finger. Innervation: n.
medianus ([Ce, ('7] Cs, Thi).

M.
fexor

digit. i
pro= e
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406. Muscles of
the right forearm
(3™ layer),

viewed from in front.

(The mm. biceps, brachialis, brachio-
radializ, flexor carpi radialis, palmaris
longus and flexor digitorum sublimis
have been removed; the lig. carpi
transversum has also been removed.)

M. flexor digitorum profundus
(see also Figs. 404, 405 and 407).
Form: flat, spindle-shaped. Posi-
tion: on the volar surface of the
forearm, directly upon the ulna and
m. pronator quadratus; completely
covered by the mm. promator teres,
flexor carpi radialis, palmaris longus,
flexor digitorum sublimiz and flexor
carpt nlnaris. Origin: facies volaris
and ulnaris ulnae and membrana
interozsea antebrachii and fascia ante-
brachii (inner surface of the sheet of
origin of the caput winare of the m.
flexor carpi ulnaris). Insertion:
the fibres run almost parallel down-
ward; from the musele belly, from the
middle of the forearm on, go off four
long, flat tendons, which go beneath
and along with the tendons of the m.
fexor sublimiz, under the lig. carpi
transversum to the hollow of the
hand and thence to the 2™—5"
finger; each tendon runs, at the level
of the 1** phalanx, between the halves
of the corresponding tendon of the
m. flexor sublimis to the base of the
3™ phalanx (see Fig.415). Action:
it flexes the hand and adducts it
glightly, flexes the 1**—3" pha-
lanx of the 2™ —5" finger. Inner-
vation: for the 3" 4* and 5%
finger: n. ulnariz; for the 2™, 8™ and
4'" finger: n. interosseus volaris of
the n. medianus (total Cs, C7, Cs, Thy).

M. flexor pollicis longus (see
alzo Figs, 405 and 407). Form: flat,
oblong-triangular, unipinnate. Posi-
tion: on the volar surface of the
forearm, immediately upon the radins
and the m. pronator quadratus;
covered by the mm. promator teres,
brachioradialis, flexor carpi ra-
diali= and flexor digitorum eublimis.
Origin: facies volariz radii and
usually, by a thin bundle, from the
epicondvlus medialis humeri. Inger-
tion: the fibres run to a long ten-

don beginning ulnarward ; this extends, along with the tendong of the mm. flexores digitorum,
helow the lig. carpi transversum to the hand, then in the groove of the m. flexor pollicis brevis to
the base of the 2™ phalanx of the thumb (see Fig. 415). Action: it flexes the hand and
alducts it slightly, turns the thumb dorsalward and flexes its 2 phalanx. Innervation:
n. interossens volaris of the n. medianus (Cs, C7, Cs).
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407. Muscles of the
right forearm
(4" layer), viewed from in front.

(The mm. flexor digitorum profundus

and flexor polliciz longus have been

partially, all the more superficial
muscles completely, removed.,)

M. pronator quadratus (zee also
Fig. 405). F orm: flat, quadrangular.
Posgition: on the volar surface of
the forearm near the wrist, immediately
upon the rading, the ulna and the mem-
brana interossea; covered by all the
flexor muscles going to the hand.
Origin: facies volaris ulnae. In-
sertion: the fibrez run parallel,
radialward and somewhat downward to
the facies volarie radii. Action: it
promates the forecarm. Innerva-
tiomn: n. interossens volaris of the n.
medianus (Cs, €7, Us, Th ).

M. supinator (0. T. supinator hrevis)
(=ce also Figs. 405, 406, 410 and 411).
Form: flat, bent as a hollow groove,
quadrangular; it is obliquely piereed
by the r. profundus n. radializ (see Fig.
877). Pogition: close below the
elbow joint on the volar, radial and
dorsal surface of the forearm, immedia-
tely upon the radius, covered by the
mm. brachioradialis, extensores carpi et
digitorum communiz and anconacus.
Origin: epicondylus lateralis humeri,
lig. collaterale radiale of the clbhow
joint and crista m. supinatoriz ulnae.
Insertion: the fibres run obliguely
downward to the facies wvolaris, ra-
dialis and dorsalis of the radius,
partially surrounding this bone in a
curve. A ction: it supinates the fore-
arm. Inmnervation: ramus pro-
fundus n. radialis ([Cs] Cs, Cs, Cs).

M. extensor carpi radialis lon-
gus (0. T. extensor carpi radialis lon-
gior) (see Fige. 403 —406, 408—410 and
412). Form: flat, oblong-spindle-
shaped. P 0 81 tion: usually superficial
on the radial side of the forearm, coverad
in front by the m. brachioradialis,
bounded behind by the m. extensorearp
radialis brevis. Origin: septum in-
termusenlare laterale, margo lateralis
and epicondylus lateralia humeri. In -
gortion: the fibree run downward
and eonverge in the middle of the fore-

== Humerus

Epleondylus _ _ _ _Epleondylus
lataralis medinlis
Tobarogitas

radii -=-

Entrance of the
r. prafumdus n,
ruldialls

Origin of the
i, Hexor pollicis
——: longus from the
apicondylos
maedialis humerl

M. supinator ===

_ M. fAexor digitoram
profundus

M. pronator quadratus

arm to form a long, flat tendon, which extends upon the facies radialis radii (there partly
erosged by the mm. abductor pollicis longus and extensor pollicis brevis) under the lig. carpi
dorsale (through its second compartment) to the dorsal surface of the basis oss, metacarpalis 17;
at the wrist the tendon of the m. extensor pollicis longus crosses over it. A ction: it flexes
the forearm, supinates the extended and pronates the flexed forearm; it abducts and extends
the hand. Innervation: ramus profundus n. radialis (|Cs] Ce, C7, Us).



408. Muscles of the
right forearm,
viewed from the radial side.
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M. extensorcarpiradialis brevis
(see also Figs. 403, 409 and 410).
F orm: spindle-shaped. Position:
usually superficial on the radial side
of the forearm, coming in contact in
front with the m. extensor carpi radia-
lis longus, behind with the m. extensor
digitorum communis. Origin: epi-
condylug lateralis humeri, joint capsule
and fascia antebrachii, fuzed with its
neighbors, Insertion: the fibres go
downward and converge, becoming at-
tached in the middle of the forearm to
a flat, long tendon which goes close be-
hind that of the m. extensor carpi ra-
dialis longus through the second com-
partment of the lig. earpi dorsale
(s p. 334) to the proc. styloideus
osg. metacarpaliz I11; there, between
the tendon and the bone, lies the hursa
m. ertensoris carpi radioalis
brevis (see Fig, 411), rarely absent.
The tendon is crossed over by the same
museles as is that of the m. axtensor
carpi radialis longus (see also Fig. 412).
Action: it extends the hand and ah-
ducts it. Innervation: ramug
profundus n. radialis (Cs, C; [Ca]).

M. extensor digitornm commu-
nis (see also Figs. 409 and 412).
Form: oblong-spindle-shaped. Posi-
tion: superficial on the back of the
forearm, radialward bounded by the
m. extensor carpi radialis brevis, ulnar-
ward by the m. extensor carpi ulnaris,
Origin: epicondylus lateralis humeri,
joint capsule and fascia antebrachii,
fused with itz neighbors. Inser-
tion: the fibrez run parallel downward
and in the middle of the forearm be-
come separated into four single bellies.
Each of these goesunipinnated overinto
a long, flat tendon; these pass together
through the fourth compartment of the
lig. carpi dorzale and then diverge to
zo to the dorsal surface of the first pha-
lanx of the 2"—5' finger; each tendon
gends a branch to the base of the first
phalanx and each becomes attached by
three processes, one in the middle going
to the basze of the second phalanx and
two at the =ide converging in front and
going to the base of the third. The

four tendons are connected with one another upon
the ossa metacarpalia by means of three oblique
) ; bands, juncturae tendinum (sce Fig. 412), that be-
tween the 2™ and 3 finger being weaker, or missing. Each tendon presents a triangular ex-
pansion upon the first phalanx to which become attached the mm. lumbricales and interossei (see
1‘;@_}4'“115!}. 1.-‘1.%:;“!;1 ::hnl: it 1=x1r{-:£gﬂ E;.]E ]lﬂl::li :End adducts it slightly, extends the 1** (only slightly

iz 2™ and : phalanx of the 2™—>5"" finger; spread ingers v ion:
ramus profundus n. radialia (C5] Cr. 08). LB & the fingers apart. Innervation:
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409. Muscles of
the right forearm,

viewed from behind.

M. extensor digiti quinti
proprius (0. T. extensor mi- 3L triceps
nimi digiti). Form: oblong- pra
gpindle-zhaped, narrow. Posi-
tion: immediately on the nlnar
gide of the preceding muscle,
fused with it above. Origin:
in common with the preceding
muzcle. Inser tion: the long, Epi-
thin tendon runz through the ﬁi‘::ﬂ[‘;:
fifth compartment of the lig. Ole-
carpi dorsale and fusez on the CRADOn ™
back of the hand with the tendon
going to the little finger [rom M. an-

Al biceps
brachii

A, brachio-
===== radialis

M. extensor
=== parpi radialia
longus

. Eplcondylus
lateralis

the m. extenzor digitorum comn- aonaeis
munis (gee also Fig, 412). Ac-
tion: it extemds the 1°° pha- Ulna

lanx of the 5 finger and re-
moves it slightly from the 4"
Innervation: ramus pro-
fundus n. radialis (Cs, Cs). M. exor
M.anconaeus (see alsoFigs. 7P
402, 408, 410 and 411). F o r m:
flat, triangular. Position:
superficial on the back of the
forearm, hidden by the fascia
antebrachii, above immediately
adjacent to the caput mediale
of the m. triceps, radialward M. extensor .
bounded by the m. extensor carpl uinaris
carpi ulnariz, ulnarward by the
ulna. Origin: by a short,
gtrong tendon from the epicon-
dvlus lateralizs humeri as well as
from the lig. eollaterale radiale.
Insertion: the fibres diverge
to the faciezs dorsaliz ulnae.
Action: it extends the fore-
arm. Innervation: n. ra-
dialis {|Cs | C7, Cs | Th |
M. extensor carpi ulnaris
(#ee alzo Figs, 408, 410 and 412). e
Form: flat, oblong-spindle- digiti V proprius
ghaped. P osition: superficial
on the back of the forearm,
radialward bounded by the m.
extensor digitorum communis

M. exiensor
carpi radialis
brovis

S iy

o S B Rir ey
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M. exténsor
digitarum
OIS

M. abductor
pollicis longus

M. extensor
pollicis brevis

e Processus
resp. the m. extensor digiti V piylofdens radil
proprius, ulnarward above by e et M. extensor
the m. anconaens, below by the styloideus ulnae pellicis longus
ulna. Origin: epicondvius M. eXténsor carpi
lateralis humeri, lig. collaterale Ligameniom - ridixlis brevis :
radiale of the elbow joint and carpi dorsale e aur sarp!

fascia antebrachii, fused with its

neighbors; also hy a thin, ten-

dinous leaf (fused with the fazcia

antebrachii} from the facies dorsalis ulnae. Insertion:
the fibres run ulnarward and downward to the facies dor
galiz ulnae and upon thiz go over pinnated into a long
tendon which runs through the sixth compartement of the lig. earpi dorsale, radially of the proe.
styloidens ulnae (sce Fig. 419), to the basiz oss. metacarpali=s V. Action: it adducts the
hand and extendsz it a little. Innervation: ramus profundus n. radialis ([Ce] Cz, Us).

M. extensor
pollicis brevis
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410. Muscles of

the right forearm,
viewed from behind.

(The m. extensor digitorum com-
munis has been removed.)

M. abductor pollicis lon-
rus (0. T. extensor osaiz meta-
carpi polliciz) (see also Figs. 403,
408, 409, 411, 412 and 414).
Form: flat, spindle-shaped, bipin-
nated. Pogsition: on the pos-
terior and radial side of the fore-
arm; behind immediately upon
the membrana interossea and the
radius, covered by the mm. exten-
gor carpi ulnaris and extensor di-
gitornm communig, bordering prox-
imally on the m. supinator, dis-
tally on mm. extensores polliciz;
radialward superficially passing
over the mm. extensores carpi ra-
diales. Origin: facies dorsalis
ulnae, membrana interozsea and
facies dorsalizs radii. Inser-
tion: the fibres converge radial-
ward and downward to form a
flat temdon, which, at the radial
gide of the [orearm, goes between
the mm. extensores earpi radiales
and flexor carpi radialis through
the first compartment of the lig.
carpi dorsale, partly fo the m.
abductor pollicis brevis, partly
to the basizs oss. metacarpalis I.
Action: it supinates slightly
the forearm; it Hexes the hand
glightly volarward and abducts
it; it abducts the thumb and
draws it dorzalward. Inner-
vation: ramus profundus n.
radialis ([Cs] Cz, Cs).

M. extensor pollicis brevis
(0. T. extensor primi internodii
pollicis) (see also Figs. 406, 408,
409, 411 and 412). Form:
spindle-shaped. Pogition: just
distalward from the preceding
muscle. Origin: membrana
interoszea and facies dorsalis ra-
dii. Ingertion: it runs exactly
az does the preceding muscle
(often inseparably fused with it)
and, e¢loss to 1t, goes upon the
back of the os metacarpale I to
the base of the first phalanx of
the thumb. Aection: it supin-
ates slightly the forearm; flexes
the hand a trifle volarward and
abducts it; it abducts the thumhb
and draws it dorsalward; it ex-
tends the first phalanx of the
same, Innervation: ramus
profundus n. radialis ([ Cs] Cz, Cs).
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411. Muscles of the right fore-
arm (deep layver), viewed from behind.

{The mm. extensores carpi, digitorum communis

and digiti V propriug have been removed.)

M. extensor pollicis lomgus

(0. T. extensor secundi internodii =

il Tigra, —410 and . trigeps
pol;mm} (g aifm Figs. 408 1_1 J, O mdhr i st
412). Form: long-spindle-shaped, obliqaaly)
pinnated. Position: ulnarward poeonayius
from and dorgally to the two prece- wedialis
ding muscles, immediately upon the DBursa intea-
ulna and radinz, covered by the same tendinea

e olecrani

muscles as are they. Origin: fa- g 00 sune
cies dorsalis ulnae and membrana in- tendinea
teroggen. Insertion: the fibres go olecrani
over into a long tendon, which passes  Bursa sub- __

obliguely or in a bow (around a ridge e

of the radius) behind the tendons of M.

the mm. extensores carpi radiales ANCONARYS
through the third compartment of

the lig. carpi dorsale and then to the

base of the second phalanx of the

thumb. Action: it supinates the

forearm glightly ; it extends the hand i

and abducts it; it draws the thumb e il
dorzalward and adducts the zame; it ulnaris

extends its phalanges. Innerva-
tion: ramus profundus n. radialis
([Cs] Cs, Ca).

M. extensor indicis proprius
(0. T. extenszor indicis) (zee also Fig.
410). F orm: oblong-spindle-shaped.
Pogition: ulnarward from and
dorsally 1o the preceding muscle, im-
mediately upon the ulna, covered by
the mm. extensor carpi ulnaris, ex-
tenzor digiti V proprius and extensor
digitorum communiz. Origin: facies
dorealis ulnae and membrana inter-
og2ea. Insertion: the fikres con- A Ak bansos
verge to form a flat tendon which pollicia longus
goes in common with the tendons of
the m. extensor digitorum communis

through the fourth compartment of rpm— T

the lig. carpi dorsale and then fuses
with the ulnar margin of the tendon
of thiz muscle that goes to the index M. extonsor

finger. Action: it supinates the indiels proprius
forearm a trifle; it extends the hand
and abducts it elightly; it extends the

Compartment for the

index ﬁl‘IEGT and draws it ulnarward. min. X tenssr diﬂ'l-‘lﬂ'l'ulu---"-‘—".'

Innervation: ramus profundus communis and extensor

n. radialis ([Ca] Cs, Cs). indicis proprius
Bursa subeutanea  olecrani. Ligamentum .-

very frequent, upon the oleeranon, carpl dorsale

Bursa  infratendinea  ole- Compariment
for the m. extenser

diglth ¥V proprions

crani, very frequent, in the tendon
of the m. triceps.

Bursa subtendinea olecrani.
oceagional, in front of the tendon of the m. triceps.

Bursae subentaneae epicondyli [humeri] la-
teralis et epicondyli [ humeri| medialis (not <hown
in figure), the former occagional, the latter more froquent
in the adult, upon the corresponding epicondylus humeri.

Bl.d- '. ==~ Homerus

333

_ Epicondylus

lateralis

Origin of the

. In. exiensor

carpi ulnaris

LIRRE . __ M. supinator

Exit of the
r. profundus
n. radialis

LB M. abductor
i pollicis longus

M. extensor
pollicis bravis

Compartment for tlie

- 1. éxtensor carpd radin-

lis longus (see p. 284y
Compartment for the

-— . eXténs. carpi rmdia-
lis brevis (see p. 554)

Bursa m. éx-
tensoris carpl
riadializ brevis

M. exiensor
earpl radialis
brevis

Oasn
melacarpalia
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412. Back of the right hand.

Ligamentum

- M. extensor carpi dorsale (0.T.

-~ pollicis brevis posterior annular lig-

M. extensor ament) (zee alzo Figs.
carpi ulnaris ~ 7 §T M. exiensor 408 —411) extends
-~ digitorum eommunis as a broad, powerful

band of fibres, inter-
woven in the fascia
i 1‘ 1' hii M .
M, abduetor E‘Ir:ﬂp :::Ih:éﬁli]m;n Ifrl,f:“

Prooessus
styloidens winae -

Ligamantum pollicis longus . -
carpi dorsale™ — - . the facies lateralis
Lacation of and the proec. styloi-
the tabatiire deus radii, behind the
M. extensor proe, etyloidens ulnae,
|.ul.lm:: brevis ohl 'Lr|ue|:|r diztalward
Al exlensor to the 0%
e LU B 1 carpl radialis F
M,:;u':.lli:.:::.,,r the longus frlqu&tr'um
. extens __ M. extensor carpl and os pi-
carpl ulnarls ¥ m
radializ brovis giforme. It
M. extensor s connec-
- pollicis longus ted by
glrong pro-
M. abducior cesses with
digiti V M.
M. sxiensor interosseus t!m Poste-
dorsalis 1 Tior surface

digiti V proprins --—
M. extensor |
|,'|_|:|__ri;1n-r|;|_!|_'| o
communis

of the ra-
ding, and
proximally

joining
fibre bund-
les fix the
m,extensor
earpi  ul-
narizon the
ulna; in
this way
gix eylin-
drical com-
partments
are formed
for the tendons of the extensor
muscles, The first compartment
(numbered from the radial side)
iz for the mm. abductor pollicis
longus and extensor pollicis bre-
vig, the gecond (sometimes partly
or completely divided by a par-
tition-wall, see Fig. 411) for the
mm. extensores carpi radiales,
the third (obliquely behind the
gecond ) for the m. extensor polli-
cis lomgus, the fourth for the
mm. extensor digitorum eom-
muniz and extenzor indicis pro-
prius, the fifth for the m. exten-
sor digiti V proprius, the sixth
for the m.extensor carpi ulnaris.

In the intact hand on extend-
ing it and abducting the thumb, a depression or
groove is seen distally to the proecessus styloidens
i and lying between the ridges formed ventrally by
mm. abductor pollicis longus and extensor pollicis brevis, and dorsally by the m. extensor pollicis
longus: this iz known as the tabatiére (see alzo Fig, 408). T

Junotura _
tendinuwm

Bursa
subontanay --
digiti dorsalis
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413. 'Fascia of the
right palm.

The ligamentum earpi volare
(=ee also Figs. 414 and 415) i= a band
of fibres running transversely in the
!amla antebrachii (see Fig. 851)
Just over the wrist; it covers the
flexor museles and also the
a., vv., and n. ulnares. [ts
radial portion iz con-
nected with the ligamen-
tum carpi transversum.

M. palmaris longus

Ligamentum
tarpd volare

s pisiforme

oAl palmaris
birevis

The aponeurosis
palmaris (0, T.
palmar fascia) lies
in the palm just
beneath the skin
connected with it
firmly by short fi-
bres. It is triangu-
lar and consists of
two layers. Their
superificial — fibres
running lomgi-
tudinally are

- - _LAponeurosis
palmaris

the continua- S i

tion of the ten- RESC S TR Vessels and
don of the m. k | Terves
palmariz lon- s grs

gue (when it is . AN Tasciculi

ST transversi

abzent they he-
gin before the
lig. carpi trans-
versum) and go by five diverging
processes partly to the skin of
the fingers at the level of the
capitula oss. metacarpalinm. The
deep transversely running layer
iz the continuation of the fibres
of the lig. carpi transversum;
near the free margin of the inter-
digital folds sharply limited
bands, fasciculi transversi, are
gtretched out just beneath the
gkin between the 2™ —5"® finger;
they are also partially connect- |
ed with one another. From the f
deep laver sagittal partition-
walle go into the depth to the
o588 metacarpalia which bound
one from another canal-shaped
spaces for the tendons of the mm. flexores digitorum

and for the vessels and nerves; distally they connect *...
with the ligg. vaginalin. The thewar and hypothenar
eminences arecovered only by thin fascia. Upoen the hy pothenar eminence there lies in addition the

M. palmaris brevis, flat, quadrangular. Origin: ulnar margin of the aponeurosis
palmarie. Insertion: to the skin at the ulnar margin of the hand. Aetion: it wrinkles
the skin, and deepens the hollow of the hand. Innervation: ramus superficialis of the
ramus volaris manns n. ulnaris ([Cz] Cs [Tha]).

Lig. carpi transversum (0. T. anterior annular ligament) (see also Figs. 414--416)
i= a tough fibrous band which extends transversely between the eminentiae carpi and the
adjacent ligaments; it bridges over the suleus carpi (gee p. 119) and sends out on the ulnar
gide of the tendon of the m. flexor carpi radializ, tendinous branches deeply to the ossa mul-
tangula and capitatum, so that there is a separate canal formed for this {endon.

Bpalteholz, Atlas. Bth od, 23
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M. flexor earpl
M. flexor carpi radialis ... 1 i 4 -- ks ulnaris

."l- ., - !
Ligamentum carpl LranSversum - f ? i - 2 2
i "{r"i =X SR — 151
G , [
7 i . M. abductor

; |
ey AL B aigiu v

___Ligamenium
carpl wolars

M. abdoetor pollicla longus
--.0s pisiforme

M. abductor pollicls brevis-—. &

M. flexor
---=a digitd ¥
hrevis

; .M.
. __opponens
i igiti W

M. adductor pollicis-—- I

Mm. lumbricales ___..-.I j

M. flexor i
pollicls -——§8
longus

414,
Muscles
of the
right
palm.

M. abdue-
tor  pollicis
bhrevis (0, T. abductor polli-
cis). Form: flat. Poszition:
r.upL-rJiL'iu'I npon the ball of the
thumb. Origin: lig. carpi
transversum and tuberculum
o28, navicularis. Ilnsertion:
radial sesamoid bone, base of
the first phalanx of the thumb
and tendon of the m. extensor
pollicis longus. Action: it
abduets the thumb and draws
it volarward; it flexes its first
and extends itz second pha-
lanx. Innervatiom: mn.
medianuz (Ca, €7 [Cs]).

M. abductor digiti
quinti (0. T. abductor mi-
mimi digiti) (zee also ]"ig. 4123,
Form: flat, oblong. Pogition: superficial
upon the ball of the little finger. Origin: lig.
carpi transversum and os pisiforme. Inser-
tion: base of the first phalanx of the 5' finger and to its extenzor tendons. Acetion: it
draws the 5" finger volarward and abduets it; it floxes its 1°* and extends its 2* and 3™ pha-
lanx. Innervation: ramus profundus of the ramus volariz manus naulnaris ([C:] Cs [Tha ] ).

M.flexor digiti quinti brevis(0.T flexor brevis minimidigiti), frequently absent. Form:
flat, oblong. P o 5ition: superficial, on the radial side of the preceding muscle. Orig.: lig. carpi
trangversum and hamulus oss, hamati, Inzertion: base of the first phalanx of the 5™ finger.
Action: it flexes the first phalanx of thelittle finger. Innervat.: like that of the preceding musele.
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i -= M. d s earpl ul
M. flexor carpl radialis =~ AL

M. flexaor dig’!ta:lrl.tm sublimis -=«ft=

Oz pisiforme
M. abductor pollicis longus . ..

M. abductor di

M. abductor pollicis brevis (eut off)

{outol) 0 00 =T 3 ¢

Ligamentum
transversu

M. oppongns pollicls -/ Tendines
/ [ont
M. fexor pollicis brevis —-

M. abductor pollicis
brevis :
{cut off)

Tendin
M. flexor

pollicis longus - - =S

[cut

415. Muscles of
the right palm

(20 layer).

(The mm. abductor pollicis
brevis, abductor digiti V and
flexor digiti V brevis have been
removed: a piece haz been cut
out of the tendons of the m.
flexor digitornm sublimis.)
Mm. lumbricales, four flat,
narrow muscles, Posgition:
in the palm betwesn the ten-
dong of the m. flexor digitorum
profundus. drigin: two ra-
dial from the radial side of the
corregponding tendons, two ul- .
nar (bipinnated) each from two ]
adjacent tendons of the m. fexor digitorum pro-
fundus. Insertion: the fibrez converge to form
narrow tendons which run, volarward from the lig.
capitulorum transversum (zee Fig. 292), to the posterior surface of the first phalanx and to the
triangular expansions of the tendons of the m. extensor digitorum communis (see Fig. 412).
The 1*%, 2" and 4" m. lumbricaliz goes to the radial side of the 2", 3™ and 5*" finger. The 3™
either runs to the radial side of the 4'" finger, or forkes and goes to the radial side of the 4"
and to the ulnar side of the 3™ finger; both kinds of insertion are equally frequent. Action:
they flex the first and extend the second and third phalanx of the 2*'—35"™ finger. Inner-
vation: 2(—3) radial from the n. medianus, 2(—1) ulnar from the ramus profundus of the
ramus volaris manus n. ulnaris, the 3™ often from hoth (C;, Cs, Thy).

wda )

1aris

_ Ligamentum carpi volare

giti ¥

carpi
i

m, Hexoris

dlgitvnll:l sublimis=

oil)

M. opponens digiti ¥

Mm. lumbricales

s m. flexoris

digitorum pro fundi

M. abductor diglti V
(et off)

Lig. vaginale

e

Tendo

m. lexoris

digltorum
sublimis
{out off)

Tendo
m. flexoris
digitarum
prafundi
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416. Deep muscles of the ball of the right thumb.

(The long flexor muscles and the superficial muscles of both eminences have been removed.)

s pisiforme
e M. abducior
digiti Vv
- (et offy

Ligamentum carpi transversum
{eut through and turned baeck)
Hook

&

Opeping for a
branch of the
= . and n. ulnaris

Ligamentum carpi
transversum
{cut throagh)

M. opponens pollicis  _ _ 48

M. flexor pollicis brevis
{superficinl head) -

CGiroove for the m. flexor
]-'I{I'|-|.:il."E:I- ]ultgu.u

M. opponens
digli v

M. flexor pollicis

brevis (deep head) == 1I— P

M. oppo-
nens pollieis
(aee also Tig.
415). Form:
flat, oblong-
quadrangular.
Pogition:
in the ball of
the thumb, co-
vered by the
m.  abiductor
pollicis  bre-
vie. Origin:
ligam. carpi
transversum
and tubercn-
lum ossi= mult-
anguli majoris.

¥ : liiﬁuﬂ Insertion:
- b . A n
M. adductor —=2 — ===  wolares corpus and Ca-
pollicis i pitulum  osgis
. 5
interosset Metacarpalis I.
i === dorsales Actiom: it
Tendon of the
m. fexor ﬂ]'id“ctﬁ th;’
pollicls longus i o i umh. an
{iurnsd ERMSTINM. draws it volar-
down} = — - capliulorum Ry
{ransversum wa = nmner-
vation: n.
. medianus  (Cs,
- Ligamentum (3. Thal3.
vaginale Cz [Cs, Thl)
M. flexor

pollicis bre-
vis (see also
Figs. 414 and
415). F orm: oblong-quadrangular. Position: ulnar margin of the ball of the thumb and
in the depth, bounded radialward by the m. opponens pollicis, ulnarward by the m. adductor
pollicis, O rigin: by two heads; superficial head: lig. carpi transversum; deep head: ossa
multangula, capitatum, metacarpale II. Insertion: superficial head to the radial sesamoid
bone, deep head by two divisions (one narrower, radial and ohne thicker, ulnar) to the radial and
ulnar zesamoid bones, both heads also to the base of the first phalanx of the thumb and partly
to the tendon of the m. extenzor pollicis longns. Between the two heads and upon the radial
compartment of the deep head iz a groove for the tendon of the m. flexor pollicis longus.
Action: it draws the thumb velarward; bundle of fibres to the radial sesamoid bone abduet,
those to the ulnar sesamoid bone adduet the thumb; it flexes the first and extends the second
phalanx of the thumb., Innervation: superficial portions by the n. medianug, deep by the
ramus profundus of the ramus volaris manug n. ulnaris (Ce, C3, Cs).

M. adductor pollicis (gee also Fige. 414 and 415), F orm: flat, triangular. Posi-
tiomnin the depth of the palm, immediately upon the bones and the mm. interossei; covered by
the tendons of the mm. flexores digitorum, being bounded radialward by the preceding muscle,
and frequently fused with it. Origin: os metacarpale III. Insertion: ulnar sesamoid
bone, base of the first phalanx of the thumb and tendon of the m. extensor pollicis longus.
Action: it adductz the thumb and draws it volarward; it flexez the first and extends the
second phalanx of the thumb. Innervation: ramus profundus of the ramus volaris
manug n. ulnaris {(Cq, Cg, Tha).

M. opponens digiti quinti (0. T. opponens minimi digiti) (see also Figs, 414 and 415).
F o rm: flat, oblong-quadrangular. Position: in the ball of the little finger, almost com-
pletely eovered by the mm. abductor and flexor digiti V brevis. Origin: lig. carpi trans-
versum and hamulus oss. hamati, pierced by an opening for the rami profundi a. ulnaris and
rami volaris manus n. ulnaris. Insertion: corpus and capitulum oss. metacarpalis V.
Action: it draws the fifth finger volarward. Innervation: ramus profundus of the

ramuz volariz manus n. ulnarie ([Cz] Cs [Tha]).
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}___

ol

é

Vagina
tendinum
3 mim. flexorum
GO mn aium

Tendines
mrm. fexoram
communinm

{ent off)

Bursa m. flexorls carpl radialis . ___

Vagina tendinis A
m, flexoris pollicis longi

Vaging
\‘ tendinum

\I_ 'I COMmUninm
= 1

Vagina
tendinis

m. Aaxoris "=~
pollicis longi

Vaginae tendinum digitales-===" J=

417.
Sheaths of
the tendons
in the right

palm,

injected and eolored
red.

Vagina [mucosal]
tendinum mm. flexo-
rum communium forms
a common sheath for the
tendonsg of the mm. flexo-
reg digitorum communes; it beging a little above the lig. carpi transversum and ends in the
middla of the palm; very often a special sheath entirely or partially separated from the main
gheath is to be found, radialward, for the tondons of the index finger (zee algo p. 340).

Vagina tendinis m. flexoris pollicis longi accompanies the tendon of the m. flexor
pollicis lomgus from the upper margin of the lig. carpi transversum as far as the second
phalanx; it communicates with the preceding sheath in half the cases.

mim, Mexorum
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Badius ==Ulna

o - -Processus styloidens
ulnas’

== 0s pisiforme

! Mm. Interossel dorsales
ki
4 Mm. lumbricales
! {ent away)
Pl - Phalans 1

418. Mm. interossei volares manus dextrae.

The vaginae tendinum digitales (see Fig. 417) are four long sheaths, which on the
volar surface of the 2°*—5" finger from the region of the capitulum oss. metacarpalis on, sur-
round the tendong of the mm. flexores digitorum communes in common az far as the third pha-
lanx; that of the 5'" fnger is conneeted in the adult very often with the vagina tendinum mm.
fexorum communium. The tendons are bridged over in the region of each of these tendinous
gheaths, in certain places, by powerful horse-shoe-shaped connective tissue bands, lgamenta
paginalie, attached bezide them on both zides to the bone (zee p. 208), and are thereby pre-
vented from eoming away from the underlayer; the bands run, partly transversely (on the level
of the joints), partly obliguely or crossed (between the joints), ligamenta annularie and liga-
menta eruciata manus digitorum (see Fig, 414).

Mm. interossei volares (O, T, palmar interossei), three flat, triangnlar, small muscles.
Position:in the depth of the palm, in the interspaces between the ozsa metacarpalia II—V,
covered by all the other muscles of the palm., Origin: on the lateral surfaces of the ossa
metacarpailia — the first on the ulnar surface of the 2* finger, the gecond and third on the
radial surfaces of the 4'" and 5" (see also Fig. 184). Insertion: each of the narrow
tendons goes dorsalward from the lig. capitulorum transversum (see Fig. 292) on the same
gide of the finger to the back of the first phalanx and to the triangular expansion of the
corresponding tendon of the m. extensor digitorum communiz (zee Fig. 412). Action: they
draw the first phalanx of the 2™, 4" and 5 finger toward the middle finger, flex the first
phalanx and extend the second and third phalanx of the 2™, 4" and 5* finger. Inner-
vation: ramus profundus of the ramus volaris manus n. ulnariz ([C:] Ca, Tha).
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Hadins

FProeessus siyloidens

ulnne Processias .‘il}']nillﬂlla radii

Ligmmenta ;
intercarpes dorsalia ~— 4

i

05 metacarpale V ._,._

Mm. interossel
doraales

Tendines

m. extensoris L
digitoram o .__ﬁﬁ?
communis

{ent off)

Phalanx T —u B

419. Mm. interossei dorsales manus dextrae.

Mm. interossei dorsales (see also Figs. 412 and 418), four flaf, triangular, hipinnate,
Emall museles. Position: in the interspaces between the ossa metacarpaiia, nearer the back
of the hand. Origin: each comes from the neighboring surfaces of the ossa metacarpalia
{see also Fig. 185). Insertion: each of the narrow tendons runs dorsalward from the lig.
capitulorum transversum (see Pig, 292) — the first and second each on the radial side of the
2™ and gt finger, the third and fourth each onm the ulnar side of the 3™ and 4 finger,
to the back of the first phalanx and to the triangular expansion of the corresponding tendon
of the m. extensor digitorum communis (see also Fig. 412). Action: the first adducts the
thumb; the first and second draw the 1** phalanx of the 2** and 3™ finger radialward, the third
and fourth draw that of the 3 and 4** finger ulnarward; all flex the first phalanx and extend
the second and third phalanx of the 2™—4™ finger. Inmorvation: ramus profundus of
the ramus velariz manuz n. alnaris ([C;] Cs, Tha).

Vagina tendinum mm. abduetoris longi el extensoriz brevis pollicis, vagina
tendinum mm. extensorum carpi radialium (at the newborn one for each tendon), vagina
tendinis m. extensoris pollicizs longi (communicating constantly with the preceding),
vagina tendinis m. extensoris digiti quinti and vagina tendinis m. extensoris carpi
ulnaris (see Fig. 4200 surround their corresponding tendons at the lig. carpi doreale and for
varying distances distal o it.

Vagina tendinum mm. extensoris digitornm communis of extensoris indicis
(see Fig. 420) forms a sheath for the tendons of these muscles in common from the proximal
margin of the lig, carpi dorsale as far as the middle of the ossa metacarpalia.
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Vagina tendinum
mm. extensoris
digitorum eommuonis
el extensorls indlcis

___ Vagina tendinis m. ex-
tensoris pollicis longi

e

Ligamentom

Vagina tendinum
carpl dorsale

mm, abductoris longi ot
extensoris brevis pollicis

. Vagina tendinum mm, ex-
== gepsorum carpl radialinm

Vagina tendinis m. ex-
tensoris pollicls longi

Yagina tendinis
m. extinsoris  _
carpi ulnaris

Vagina tendinis m. ex-
tensorls, digith ¥

Vagina tendinum
mid. ¢xXtensaris
digitorum. communis
et extensoris indicis

Bursa subeutanen
metacarpophalanges -—g&
dorsalis 1

Burzae inter- =
METRCATPD= —====
phalangems

420. Sheaths

of the tendons
of the back of
the right hand,

injected and colored

red.

Bursae intermeta-
carpophalangeae,  fre-
quent, one to three, are
emall, lie between two adja-
cent fingers at the level of
the capitula oss. metacarpa-
linm, dorsalward from the
ligg. capitulorum transversa,
between the 2™ and the 5™
finger.

Bursae subcutaneae

metacarpophalangeae dorsales

oecur on the back of the articulationes metacarpophalangeae, usually only on the 5*" finger.

Bursae subeutaneae digitorum dorsales (see Fig, 412), just I{ennath the skin on

the back of the articulationes digitorum, usually small, occuring eonstantly or almost con-

stantly on the first finger joints (between the firet and the second phalanx), occasionally on
the sccond joint of the 2*° and 4™ finger.
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Epina iliaca anterior superior

Ligamentum inguinale [Pouparti]

03 ilivm ___
Fascia iliopectinea

Spina ilinca anterior inferior

M, l]i.l.l[l:.u:lh

o
e — - Lacuna vasorum

-~ A, femoralis

- H. femoralis

Acetabulum ___

B V. femoraliz

Eminentia

Annulus
femoralis

Os ischil

Foramen
obturatum

42]. Section through the muscles of the right in-
ng]I"lEl.l region, parallel to and directly under the lig. ingninale [Pouparti].

Fascia iliaca (see also Fig. 423). It covers the entire [ree surface of the m, iliopsoas,
bagins above very thinly on the arcus lumbocostaliz medializ [ Halleri], on the bodies of the lnm-
bar vertebrag and on the crista iliaca, is strongest below, and passes over medianward into the
fascia pelvis. Below the lateral portion of the lig. inguinale [Pouparti] it extends downward
with the m. iliopsoas, is attached lateralward to the spina iliaca anterior superior and to the
lig. inguinale, medianward to the eminentia iliopectinea and is named, from this point on, the
faseia I'Hﬂptcﬁl!?rl. This divides the gpace under the |ig.. inguinale into twao compartments, o
lateral, lacuna musenlorum, for the m. iliopsoas and n. femoraliz, and a medial, locuna cazorum;
the latter contains lateralward the a. femoraliz (in front of it the n. lnmboinguinalis), median-
ward the v. femoraliz and, between the latter and the lateral concave edge of lig, lacu-
nare [Gimbernati], the annwulus femoraliz, which iz closed by the fascia transversalis (septum
femorale [ CloguetiJ) and serves for the passage of lvmph vesszels. Below the lig. inguinale the
fascia iliopectinea covers the floor of the fossa iliopectinen and forms at the same time the
deep layer of the fascia lata (zee also p. 348).

liopectinea

Bursa iliopectinea

| i.g.l'l.l:m' ntum
laenng
[Gimbernati]
Annnins
mguinalis
subcutanens

LT

M.

pectinens

Tuher-
oulum
publenm
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422. Lumbar muscles,
viewed from in front. (The largest part of the _
left m. psoas major has heen removed.) e

M. quadratus lumborum (see also Figs. 365, 366 and 334). F o r m: flat, oblong-quad-
rangular. Position: in the posterior wall of the peritoneal cavity, d].l'ﬂl.‘,t-]\’ in front of
the fascia lumbodorsalis, covered partly in front by the m. psoas major. Two, often slightly
geparated, very urlahh- layers. Anterior lager. Origin: labinm internum cristae iliacae,
lig. iliolumbale, proee. transversi of the 3*™—32"' lumbar vertebra. Insertion: inferiu]‘
border of the 12'® rib and the body of the 1.'-!“’ thoracic vertebra. Posterior layer. Origin:
labium internum eristae iliacae and lig. iliolumbale. Insertion: proce. transversi of the
4" —1** lumbar vertebra and inferior margin of 12™ rib. A ction: it draws the last rib down-
ward; it bends the lumbar spine lateralward and dorsalward. Innervation: rami muscu-
lares plexus lumbalis (Thiys, Ly, La, La).

M. iliopsoas congists of m. psoas minor, m. psoas major and m. iliacus.

M. psoas minor (see also Figs. 365, 366 and 384), inconstant. F o r m: flat, long, narrow.
Position: directly in front of the m. psoas major. Origin: lateral surface of the bodies
of the 12'" thoracie and 1*° lumbar vertebra and intervortebral dise between them. Inser-
tiomn: faseia iliaca. Action: it bendz the lumbar epine lateralward and forward and makes
the fascia iliaca tenge. Innervation: rami muzeulares plexus lumbalis (Ly, L),

— —Femir
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4923. Fascia iliaca dextra.

M. pzons major (see Figs 365, 366, 3834, 421, 422 and 427). For m: round, oblong-
triangular. Position: in the posterior wall of the peritoneal cavity, directly in front of the
mum. quadratuz lumborum and iliacus, just lateral from the lumbar vertebrae and the apertura
pelvis superior, the latter projecting a trifle. O rigzin: lateral surfaces of the bodies and inter-
vertebral disce of the 12'™ thoracic to the 4' lumbar vertebra, small tendinous arches bridging
over the aa. and vv. lumbales, az well as the proce. transversi of the lnmbar vertebrae, Inser-
tion: converging downward, forward and lateralward and thenm, fnszed with the m. ilineus,
with a narrow tendon to the trochanter minor femorizs also dorsalward, Action: it bends
the lumbar spine lateralward and forward; it flexes the thigh considerably and rotates it
glightly ontward or, when the latter is fixed, it bends the pelviz and the body forward. In-
nervation: rami musenlares plexus lumbalis and n. femoralis (Le, La, La).

M. iliacms (see also Figs, 365, 421, 422 and 427). Form: flat, triangular. Posi-
tion: in the fossa iliaca and anterior to the hip-joint, covered medianward by the m. psoas
major. O rigin: fossa iliaca, inferior circumference of the spina iliaca anterior inferior and
capsule of the hip-joint; the latter origin (see Fig. 428) is also designated as the third head of
the m. iliopsoas. Ingertion: the fibrez converge downward in front of the hip-joint (bursa
iliopectinea sce p. 350), then backward in common with the m. psoas major to the trochanter
minor femoris (bursa iliaee subtendinea see p. 351). A ction: it flexes considerably the thigh
and rollz it a trifle oniward or, when this is fxed, it draws the pelvis, together with the bhody,
forward, Innervation: rami musenlares n. femoralis (La, La).
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424, Muscles of the true pelvis on the right side,
viewed from within.

M. obturator internus (see also Figs. 425 and 436). F o r m: flat, triangular. Posi-
tiomn: in the interior of the true pelvig, on its lateral wall and close behind the hip-joint. O ri-
g in: medial surface of the membrana obturatoria and of the os coxae in the region of the
foramen obturatum., Ineertion: the fibree converge to the incisura ischiadica minor: there
they bend lateralward (bursa m. obturatoris interni see p, 361) at a right angle and, becoming
tendinous, pass between the two mm. gemelli to the fossa trochanterica femoris. Action: it
rotates the thigh outward, adductz and extends it somewhat. Innervation: rami mus-
culares of the plexus sacralis (T, 81, 52 [S3]).

M. coceygeus (see also Figs. 425, 723 and 724). F o rm: quadrangular, thin. Pogi-
tion: on the anterior surface of the lig. sacrospinosum, forming with it a common mass of
very variable composition (see p. 212). Origin: =pina ischiadica. Insertion: lateral
edge of lower sacral and upper coceygeal vertebrac. Inner vation: ramus musenlaris of the
plexus pudendus (Ss, S4 [Ss]).
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425. Muscles of the & on the right side,
true DEIVIS = viewed from withoutand below,

M. obturator externus (see algo Figs. 429—431). F orm: triangular, thick, Pogi-
tion: anterior gurface of the emall pelviz and beneath the hip-joint: greatly concealed; covered
in front by the mm. iliopsoas, pectineus and adductores brevis et minimus, behind of the
mm. quadratus femoriz and glutaeus maximus, Origin: anterior surface of the membrana
obturatoria and of the os coxae in the region of the foramen obturatum. Insertiomn: con-
verging lateralward to the fossa trochanterica femoris. A ction: it rolls the thigh outward;
it floxes it and adducts it. Innervation: n. obturatoring (La, La).

M. piriformis (see also Figs. 424, 436 and 437). Form: flatly-rounded, triangular.
Pogition: behind the hip-joint bordering above upon the m. glutaeus minimus, below upon
the gemellus superior. Origin: facies pelvina oss. sacri, the 2"™—4'" foramen sacrale
anterius embracing laterally; the upper part of the incisura izchiadica major. Insertion:
the fibres run, converging, through the foramen ischiadicum majus (see also p. 212) lateralward
to the tip of the trochanter major femoris (burse m. piriformis see p. 361). Action: it
abducts the thigh outward, rollz it and extends it somewhat backward. Innervation:
romi musculares plexus sacralis (85, 8=, Sa).
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426. Fascia of
the right thigh,

viewed from in front.

Fascia lata [anterior half |
(see also Figs. 376, 423 and 874)
covers the free surface of the
muscles of the thigh and is
stronger lateralward and above.
From near the knee a strong
librous procezss runs from the
region of the epicondylus media-
lis femoris divergingly upward
and lateralward; a furrow in
the skin corresponds to this
when the knee is passively over
extended and the muscles are
relaxed; below this furrow the
lowermost part of the m. vastus
medialis projectz as an oblong
bulge running obliquely upward
and lateralward (suprapatellar
bulge). The fascia also forms a
gheath for the m. sartorius behind
and divides above into a deep and
a superficial layer. The deep
laver covers the fossa ilio-
pectinen. This (see Figs. 423
and 427) possesses a triangular
entrance, comes in relation
above with the lig. inguinale,
laterally with the m. sarto-
riug and ends below under the
latter; lateralward it iz bhound-
ed by the m. iliopsoas, me-
dianward by the m. pectineus;
above it is continued into the
lacuna vasorum, [t iz the lateral
part of the larger, triangular
trigonum femorale [fossa Sear-
pae major] (0, T. Scarpa’s tri-
angle), which iz limited above
by the lig. inguinale, laterally
by the m. sartorins, and me-
dially by the medial edge of the
m. adductor longus. Lateralward
the deep layer is identical with
the faszcin iliopectinea (ses p.
343), and medianward, upon the
m. pectineus, it iz called the
fascia pectinea. The super-
fieial laryer passes from
the upper edge of the m. sar-
toring to the lower edge of the
lig. inguinale and partially co-
vers the fossa iliopectinea. It
ends medianward with a con-
cave, apiral-shaped edge, margo
Faleiformiz (0. T. faleiform li-
gament) which arizes below from
the fascia pectinea (cornw fnfe-
rius), is often indistinctly out-
lined in its middle portion and,
above (cornu superins), runs
medianward to the lig. inguinale
and the lig. lacunare,

SN

.
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42?_ - ! Spina iliaca anterior superior
Muscles ﬂf the : M. Hiopsoas
right thigh,

viewed from in front.

Lig. inguinale |Pouparti]
Lig. lacunare [Gimbernati]
Taberenlum pubicnm

Faseia lata (continued). M

The fossa bounded by the Enees _ Fossa
margo faleiformiz is called i iliopectinea
the fossa ovaliz; it iz covered ﬁ; -'.1

by the fescia ecribrosa. a deep i B

layer of the faszcia super- ' I

ficialis which extends from (R AL
the margo falciformis to the Al Y e RS
fascia pectinea and presents tensor et

openings for lyvmph glands fascias i iII

and vessels. The space from Intan IR

the annulus femoralis as far o 1F l -

ag the entrance to the fossa O . I ---- sdductor
ovalis is called alse the longus

eanaliz femoralia,

Bursae praepatellares
see p. 232,

Bursa infrapatellaris
subeutanea (zee Fig, 426), Culis
frequently present, just he-
neath the skin, in front of
the lig, patellas,

Bursa subeutanea tu-
berositas tibiae (gee Fig.
426), frequently present, in
fromt of the tuberositas

M. gracills

|
g M. adductar
Imagnus

M. rectus
femoris

M, sartorius

tibiae,
M. sartorins (see also M, vastus
Fig. 439). Form: flat, lateralis

narrow, very long. Posi-
tion: superfieial, in a long
gpiral above on the anterior,
below on the medial surface
of the thigh, Origin: by
a short tendon from the spi-

na iliaca anterior superior. (L M. vastus

Insertion: the fibres | medlails

run parallel, at first median- .

ward and downward in front .

of the m. iliopsoas and in -

front of the groove between

the m. quadriceps and the mm. _

adductores, then downward Tractus iliotibialis --.----- Retina-
F [Mai=sinti) culum

medial from the m. vastus i

medialis in front of the m. Betinaculum IUIEI.HJI'I:

gracilis, then behind the epi- patellae laterale

condylus medialis, and thence 2 :

obliquely forward with a e A

flat, diverging tendon to the

tuberositas tibiae and fascia Tendo

crurig; the tendon covers the b

insartions of the mm. graciliz and semitendinosnz and 1“};'5'15‘;“;‘“

fuses with them (bursa m, sartorii propria see p, 351).
Action: it flexes the thigh, abducts it and rotates
it somewhat outward:; it flexes the leg and rotates it
imward. Innervation: n. femoralis (La, Ly).



350 Muscles of the Leg.
Sping ilizcn anterior superior

[ M. sartorius (cut off)

! Spina iliaca anterior inferior

M. iliacus (third head)
,'|I I {sind . B40)

! Bursa llopectinen

M. pectineus

Tuberoulum publeum

.
glulsaps — —
mid]ns

M.
__adduactor
longus

— M, gracilis

Opening

of canalis
=7 adductorins
[Humnteri)

M. rectus
femoris

M. vastus lateralls - —-

M., vastus
midialis

——. Tendo
m. gracilis

Bursn
= fil. sAFtorif
propriz
M.
i} — = —=artorins
4 {eut off)

Tuberositas tibiae-——= 1\""‘*'}- o

Bt

428.
Muscles of
the right thigh,
viewed from in front.

(The mm. sartorius and tensor

fasciae latae have been com-

pletely, the m. iliopzoas for the
most part removed.)

Bursa iliopectinea (see alzo
Fig. 421), constant, large, be-
tween the m. iliopsoas and the
lig. iliofemorale; it is sometimes
connected with the cavity of the
hip-joint.

M. peetineus (see also Figs.
421 and 427). Form: flat,
oblong-quadrangular. Posi-
tiomn: medial from and helow
the hip-jeint, bounded lateral-
ward by the m. iliopsoas, me-
dianward by the m. adductor
longus, behind by the mm, ad-
duetor breviz and obturator ex-
ternus, covered at the insertion
by the m. sartorine. Origin:
fleshy from the ramus superior
ozs. pubis, pecten oss. pubiz and
ligamentum pubicum superins
(see p.215). Insertiomn: par-
allel downward, lateralward
and backward to the linea pec-
tinea femoris (burse wm. pectinei
gee p.351). Action: it ad-
ducts and flexes the thigh, and
rotates it slightly ontward. In -
nervation: n. femoralis,
rarely also ramus anterior n.ob-
turatorii (La, La).

M. gracilis (see also Figs.
427, 435, 437 and 439). Form:
flat, long, thin. Pogition:
superficial, on the medial sur-
face of the thigh, medianward
from the mm. addoctores; be-
hind it iz bounded by the m.
semimembranosus, Origin: by
a broad, very thin tendon from
the ramus inferior oss. pubis and
058, ischil, Insertion: par-
allel downward, behind the epi-
condylus medializ femoriz and
thence forward by a thin tendon
to the tuberositas tibiae, just
behind the tendon of the m. sar-
torinz (bursa ansering see p.351).
Action :it adduets the thigh
and fexes it somewhat; it floxes
the leg and rotates it inward.
Innervation: ramus ante-

rior n. obturatorii (Ls, La, La).

-

v e e e i,
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429. Muscles of the right thlgh, viewed from in front.

(The mm. sartorius, tensor fasciae
latae, pectinens and gracilis have
been removed; the knee-joint has
been opened on the medial side.)

M, quadriceps femoris con-
giste of four muscles, which are
partly separated above, but in-
geparably united at their insertion:
wm. rectus femoris, m. vastus late-
raliz, m, vastus intermeding and m.
vastus medialis. Innervation;
n. femoralis (Lz, La, La).

M.rectus femoris (see also Figs.
427 and 428). Form: spindle-
shaped, thick, bipinnate. Pogition:
on the anterior surface of the thigh,
eovered above by the m. sartorins,
otherwize  zuperficial. Origin:
tendinous, partly from the spina
iliaca anterior inferior, partly arch-
like above the acetabulum (burse m.
recti femoris see p.352). Inser-
tion: the fibres diverge from a
middle tendon and run distalward
to a tendon beginning on the dorsal
surface where it goes over above the
patella into the common tendon.
Action: it flexes the thigh and
abducts it; it extends the leg.

M. adductor lomgus (sec also
Figs. 427 and 428). Form: flat,
oblong-triangular, thick. Posi-
tion: on the anterior surface of
the thigh, bounded behind by the
mm. adductores brevis el magnus,
medially by the m. gracilis, lateral-
ly¥ above by the m. pectineus, se-
parated from it below by a trian-
gular hollow which varies in size:
behind it iz covered by the m. sarto-
riug. Origin: by a thick, long ten-
don from the anterior surface of the
ramus superior ogs. pubis. Insertion:
diverging downward and lateralward to
the labium mediale of the linea aspera
femoris. Action: it addncts and flexes
the thigh. Innervation: ramus an-
terior n. obturatorii (Le, La).

Bursa 1linea subtendinea, vory fro-
fquently present, between the m. iliopsoas
and the trochanter minor; it communi-
cates often with the hip joint,

Bursa m. pectinei, very [requently
present, between the m. pectineus and m.
iliopsoas, just below the trochanter minor.

Bursa m. sartorii propria (zee alzo
Fig. 428), between the tendon of the
m. sartoring and the tendonz of the mm.
gracilis and semitendinouz; mnot rarely
connected with the

Bursa anserina. constant, large,
between the tendons of the mm. gracilis
and semitendinosus and the tibia.

Epalteholz, Atlas. 6th ed.
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430. Muscles of the right thigh,

viewed from in front.

(Like Fig. 429); in addition the m. ad-
ductor longus has been entirely, the mm.
vasti medialis and lateralis have been
partially removed; the knee-joint has
been opened.)

i M. adductor brevis, Form: trian-
_. Ligamenium iliofemorale gular, thick. Position: in front cov-
' Tuberculum publeum  prod by the mm, pectineus and adductor
longus, above adjoining the m. obtura-
tor externus, behind the m. adductor mi-
nimus. Origin: fleshy from the anterior
surface of the ramus inferior ossis pubis.
A el Inegertion: diverging downward and
e T lateralward to the labium mediale of the
: linea aspera femoris. Acetion: it ad-
M. quadratus  ducts and flexes the thigh and rotates
= femoris it gomewhat outward. Innervation:
mnuu?Lautiriorh eji. posterior n. obtura-

torii (La, Ls, :
~“'ﬂ:',:],.‘;:t°' M. adductor minimus (0. T. upper
portion of adductor magnus) (zee Figs.
431 and 436—438), Form: triangular,
A addmetor thick. P o sition: behind the preceding,

. —--——---a Bpina illnea anterior, superlor

Al
recius femoris
{turned back)

—= Spina ilinca anterior infericy -

Bursa m. recti
Temoris

Trochanler

S S | i
e A
I 1 ¢ A
% J.|| i

A bounded above by the mm. obturator
M. addueter  externus and gquadratus femoris, below
S {11.?1:!:5:?& by the m. adductor magnus, behind by

Opningiet the the _]nt:ter and t]:.m m. glutasus mnxilnuﬁl.
canalls adducte. O Tigin: anterior surface of the rami
rius [Hunteri] Inferiores osgis pubis and ossis ischii

Insertion: diverging lateralward and

""i:ﬂé m:duy ! downward to the labium mediale of the
oozt linea aspera femoris. Action: it ad-

I ™ R ducts the thigh and flexes it somewhat.
membranosus . lnnervation: ramus posterior m.

obturatorii (Ls, La, La).
' M. adductor magnus (see Figs. 427,
§ M- vastus medinlis 499 431 435 437 and 438). Form:
triangular, thick. Position: on the
. Tendo medial side of the thigh, in front covered
g -~--- m.recti femoris by the mm. adductores brevis et longus
: feat offy  und eartorius, bounded above and in
M. artfeularis  dront by the m. adductor minimus, me-
: genus dianward by the m. gracilis and poste-
riorly by the mm. semimembranosus,
semitendinosus and biceps; it lies above
between the m. gracilis and the mm.
semitendinosus  and  semimembranosus
over a certain distance superficially (see
Fig. 442). Origin: fleshy from the an-
terior surface of the ramus inferior oss.

M. vastus lateralis

Patella ~---— - SRE=1 4] - ___,?"‘*'ELI“‘“" ischii and tuber ischiadienm. Inser-

R AR '_.r L tion: the upper, anterior fibrez diverge

Meniscus lateralis —— -3 5= W il I';:'fﬂ:,::“‘;-““ lateralward and downward to the labium
Ligamentum E . LN ! B 11|,;;]-:n mediale of the linea aspera femoris (see
eollaterale fibulare T B . b also p.354), the lower, posterior fibres
TR i converge downward to a thick tendon (see Figs.

L | 431 and 435) which runs to the epicondylus me-
i - dialis; together with the femur it forms the bonndaries
ﬂ i of the hiatus tendinens [adduetorins] through which
the vessels of the thigh pass (see also p.354). Ae-
tiomn: it adducts and extends the thigh. Innerva-
tion: ramus posterior n. obturatorii and n. tibializ (total Le, La, La, Ls, Si).

Bursa m. reeti femoris, frequently present, between the tendon of origin of the m.
rectus femoriz and the acetabulum.

-

Ligamenium patellag -=—---
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431l. Muscles of the
right thigh,
viewed from in front.

{The muscles have been removed with

the exception of the mm. obturator

externus, adductores minimus ef mag-
nug and vastus intermedins.)

M. vastus intermedius (0, T.
erureus) (ses also Figs. 429 and 430).
Form: flat, oblong. Position: on
the anterior gide of the thigh, directly
upon the bone; in front covered by the
m. rectug femoris; at the sides covered
over by the mm. vasti medialis et late-
ralis, being fused with them partly.
Origin: anterior surface of the cor-
pus femoris. Insertion: the fibres
run parallel dewnward, covered in front
by a long, thin, flat tondon, and go,
abova the patella, into the common
tendon (gee p. 354).

M. articularis genus (0.T, =ub-
crurens) (see Figs. 430, 441 and 443)
forms, in a sense, the deepest layver of
the preceding muscle. Form: flat,
thin. Position: directly upon the
lower third of the femur. Origin:
anterior surface of the corpus femoris.
Insertion: upper and lateral sur-
faces of the capsule of the knee-joint.
Action: it makes this capzule tenze,
Innervation:nfemoralis (La, La).

M. vastus lateralis {00, T. vazins
externus) (gee Fige. 427—430, 438 and
4400. Form: flat, bent frrow-like.
Pogition: on the lateral surface of
the thigh, chicfly superficial, covercd
only by the m. tensor faseine latas and
the tractus iliotibialis, bounded behind
by the m. biceps femoris, separated
from the m. vastus intermediuz by a
connective tissue layer, which contains
the r. descendens a. circumflexae femoris
lateralisz. Origin: anterior and la-
teral surface of the trochanter major
and labinm laterale of the linea aspera
femoris. Ingertion: the fibres run
parallel, in a eurve, medianward and
downward and are attached partly to
a tendinous sheet lying on the medial
gurface of the muscle, partly, above
and lateralward from the patella to the
common tendon (see p. 354).

Bursa trochanterica m. glutaei
minimi, almost constant, fairly large,
between the tendon of the m. glutacus
minimuz and the trochanter major fe-
moris,
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ok B |
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M. glatacus medius with its covering of fascia Crista iliaca

. Bpina ilizca
. anterior
J,;' superior

i

M. glutacus maximus /
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M. tensor
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Situation of the
— . trochanter major
oris

.- M, rectus femoris
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==Cutis

-=3, vastus lateralis

M. semitendinosus -

M, biceps Leorls Tractus iliotibinlis [Maizsiati]

432. External muscles of the right hip,
viewed from the lateral surface.

M. vastus medialis (0. T. vastus internus) (see Figs. 427—430, 438 and 439). F o r m:
flat, bent furrow-like. Position: on the medial and anterior surface of the thigh; covered
at its origin by the m. sartorius; otherwize superficial; comes into contact behind with the mm.
adductorez longus et magnus, anteriorly commonly grown together with the m. vastus inter-
mediug. The musele laver of the m. vasztus medialis reaches further distalwards, than that of the
m. vastuz lateraliz, often below the upper border of the patella. Origin: labium mediale
lineae asperae femoris. Inegertion: the fibres go, parallel, in a curve, lateralward and down-
ward, partly to the anterior tendinous plate of the m. vastus intermedius, partly, above and
medianward from the patella, o the common tendon., From the anterior smrface of the m. ad-
ductor magnus, approximately from the lower margin of the m. adductor longus on, a tendinous
plate, the lamina vastoadductoria, goes to the medial surface of the m. vastus medialis; this
bridges over a triangular vascular canal, which extends obliquely backward and downward, the
canalis aductorius [ Hunterd [) (0, T. Hunter’s canal), whose distal aperture, the hictus ten-
dineus [adduetorius], opens into the ham (see also p. 352).

The common tendon of the m. quadriceps femoris is attached to the upper and to the
lateral margins of the patella and partly goes over, in front of it, directly into the lig. patellae.
Some of the tendon fibres of the mm. vasti medialis and lateralis run however downward be -
side the patella to the anterior surface of the condyli tibiae and thus form the retinacula
patellae mediale et laterale (soe Figs. 427 and 439), of which the medial one i the broader and
the more distinet, and the outer attached to the tractus iliotibialis; to these are also to be
added other ligamentous bands which extend from the epicondyli forward to the patella and
into which also bands of musecle are inserted.

~Action of the mm. vasti: they extend the leg. Innervation of the same: n. fe-
moralis (La, La, La).

-
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M. Ellﬂ-l'llil'l.l!- medius with its covering of fascia }

Crista flinca

Spina ilinea
anterior superior

M. =artorius

M. tengor fasciae latae

In=ertion of the
m. glutasus maximus
to the tractus iliotibialis

Cut surface of the
superficial layer of the

Bl giuthens - tractus Illotibialis

Insertion of the
o, glutaous maximus
to the femur

M. semitendinosues .- B8
; M. vastus lateralia

M. biceps femoris | Tractus_iliotibialis [Maissiat]

433. External muscles of the right hip,
viewed from the lateral surface.
(In order to show the varying mode of attachment of the m. glutaeus maximus, a piece has been cut
out of the superficial layer of the tractus iliotibialis and the deeper laver has been dissected out.)

M. tensor fasciae latae (0. T. tensor vaginae femoraliz) (zee also Figs. 427 and 452).
F o rm: flat, oblong-quadrangular, thick. Position: on the lateral surface of the hip, just
beneath the skin; bounded in front by the mm. sartorins and rectus femoriz, medianward and
behind by the m. glutacus meding, and is fused with the latter at the origin. Origin: tendi-
nous from the epina iliaca anterior superior and from the fascia lata. Insertion: the fibres
run parallel downward and go over, at the junction of the upper with the middle third of the
thigh, into the tractus iliotibialis [Maissiati]| (sce p. 356). The muzele iz covered on its lateral
surface by a thin fascia, on its medial surface by a thicker layer of fascia; the latter is attached
above at the spina iliaca anterior inferior, A ¢ tion: it makes the fascia lata tense, especially
the tractus iliotibialis; it Hexes and abducts the thigh and rotates it somewhat inward; it
causes slight extension and outward rotation of the leg. Innervation: n. glutacus superior,
often also n. femoralis (total L+, Ls, 51 [Sz2).

M. glutaeus maximus (see also Figs. 380, 432, 435, 436 and 438). F o rm: flat, qua-
drangular, very thick. Pozition: just beneath the skin of the buttock, the fleshy basis of
which it forms. Origin: lateral surface of the ala oss. ilium behind the linea glutaea posterior,
fagcia lumbodorsalis, the posterior surface of the sacrum and coceyx and their ligaments,
ag well ag the lig. sacrotuberosum. Inser tion: the fibres run, nearly parallel, lateralward and
downward: those of the upper portion go, in the form of a broad tendon, over the lateral sur-
face of the trochanter major femoris (b, trochanterica m. glutoef mazimi see p. 361), curve
downward and pass over into the deep layer of the tractus iliotibialis [Maissiati], hidden by
the superficial layers of the same; the fibres of the lower portion are attached by a thick, flat
tendon to the tuberozitas glutaca femoriz (bursae glutaeofemorales see p. 361). Action: it
extends the thigh backwarl, rotatez it outward and adducts it; it makes the [ascia lata tense,
especially the tractus iliotibialis; the muscles of both sides press, at fixed standing thighs, the
buttocks together. Innervation: n. glutaens inferior ([La] Ls, 81, Sa),
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434. Fascia of
the right thigh,

viewed from behind.

Fascia lata (posterior half)
(see also Figs. 432, 433 and
440) is, upon the posterior
surface of the m. glutaeus
maximus, in  general thin;
distalward it iz somewhat
thicker. Interwoven in the
fascia along the lateral sur-
face, from the lower end of the
m, tensor fasciae latae on, and
from the m. glutaecis maximus
i a broad, thick, glistening,
tendinons strip of parallel
fibres, the tractus iliotibialis
[Maissiati] (0. T. iliotibial
band), which iz attached be-
low to the condylus lateralis
tibiae. This strip consists
above (see Fig. 433) of a deep
layer, which is the direct
continuation of tendinous
fibres of the m. glutaeus
maximus, and of a superficial
layer, which consizts partly
of tendinous fibres of the m.
tensor fasciae latae, partly
of fibree which descend from
the thick fascial covering of
the m, glutaeus medius. From
the latter region comes also
a thicker, flat bundle which
erogses  the insertion of the
m. glutaens maximus and
extends in a curve from above
downward and medianward
to the tuber ischiadicum. This
strand, cutting into the

muscle, corresponds to the

suleus glutaens (0, T. gluteal
groove), which is visible as a
furrow, running transversely
in the skin when the m. glu-
tacus maximus is contracted
(at the standing leg and,
when standing on both feet,
at both legs). A less marked
strengthening band, in  the
popliteal space, extends from
above and lateralward down-

i— i, i e e s . st —— . st it

ward and medianward and corresponds also to a simi-
larly directed furrow in the skin.
~ Arising from the fascia lata are septa of connective
tissue which extend between the individual muscles
and groups of muscles; the strongest of these pass be-
: hind the origins of the mm. vastus medializ and vastus
lateralis to the labium mediale and labium laterale of the linea aspera femoris, forming the
septum intermusculare [femoris | mediale and septum intermuseulare [femoris] laterale (see
Fig. 438); they serve partly for the attachment of the neighboring muscles.

Bursa trochanterica subeutanea, frequently present, emall, just bencath the skin,
upon the lateral surface of the trochanter major.




435. Muscles of
the right thigh,

viewed from behind,

M. semitendinosus (see
also Figs. 436 and 439).
Form: triangular, long, ta-
pering below, pinnate; it has
in the middle of its dorsal
surface aninscriptio tendinea,
Position: on the posterior
surface of the thigh; behind,
in large part, superticial, cov-
ered only above by the m.
glutacns maximusz; lateral-
ward it iz bounded by the
caput longum m. hicipitis,
medianward and in front by
the mm. adductor magnus
and semimembranosuz, Ori-
gin: tendinouz from the
tuber ischiadiacum, in com-
mon with the caput longum
m. bicipitis (bursa m. bici-
pitiz  femorizs superior, sen
p. 361). Insertion: it
rung converging downwarid,
then lies with a long tendon
which begins on the median
gide in a furrow of the m.
semimembranosus  and  ex-
tends from there behind the
tendon of the m. gracilis
and in common with it, in a
curve, forward to the tube-
rositas tihiae (zee m. sarto-
riuz p. 349) (bursa anpserinn
gee p. 351). Actionm: it
extends the thigh hackward,
adducts it and rotates it
gomewhat inward; it flexes
the leg and rotates it in-
ward. Innervation: n.
tibialis (L4, L5, 81, Szl

M. semimembranosus
(zee also Figs. 430, 436, 437
and439). F orm: flat, oblong-
quadrangular, pinnate. P o -
gition: on the posterior
gurface of the thigh; be-
low, partly just beneath
the skin, otherwise covered
by the m. -eemitendino-
gus, above also by the m.
glutaens maximus: lateral-
ward below it is bounded by
the m. biceps, in front by the
mm. quadratus femoris, ad-
ductor magnus and gracilis.
Origin: by o flat, long,
strong tendon from the
tuber izchiadicum (bursa m.
bicipitis  femoris  superior
gee p. 361). (Continued on
p. 358.)

M. sarforius
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436. Muscles of the right buttock @ layer),

viewed from behind,

(The m. glutaeus maximus has been cut through and reflected lateralward.)

M. semimembranosus (continued). Inser tion;: the tendon reaches downward on the
lateral surface of the muscle as far as its lower half; from its medial surface fibres go median-
ward and downward to a tendinous strip, which beging in the upper half, runs downward on the
medial surface and goes, behind the epicondylus medialis femoriz between the tendons of the mm.
graciliz: and semitendinesus (see Fig. 439), to the condylus medialis tibiae; it iz thers, partly
covered by the ligamentum collaterale tibiale, (bent forward) attached to the bome; in part it
bends around into the lig. popliteum obliguum and in part it goes over into that portion of
the fascia cruris which covers the posterior surface of the m, popliteus (see Fig, 309) (bursa
. semimembranosi sece p.366). Action: it extends the thigh backward, adduetz it and
and rotates it somewhat inward; it Hexes the leg and rotates it inward. Innervation:
n. tibialis ([La] Ls, Si).

M. glutaeus medins (see also Figs. 380, 427, 428, 433 and 435). Form: flat,
triangular, thick, bipinnate. Position: on the lateral surface of the hip; in its upper and
lateral parts superficial, covered only by the fascin lata, which iz here very thick: in front it
is overlapped by the m. tensor fasciae latae, behind by the m. glutasus maximus, being bounded
medianward by the m. glutaeuz minimus and in front very frequently fused with it. Origin:
lateral surface of the ala oss. lium, between the lineas glutacae anterior and posterior; fascia
lata. Insertion: the fibres converge downward and become attached by a short tendon
to the lateral surface of the trochanter major, near its apex (bursae trochantericae m. glutae
medil goe p. 361). Actiomn: it abducts the thigh; the anterior portion flexes it and rotates it
somewhat inward, the posterior, larger portion extends it and rotates it somewhat outward.
Innervation: n. glutacous superior (L4, L=, 81 [S2]).
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Mm. gemelli superior et
inferior (zee also Fig. 436).
I,'I Oorm.: ﬁl,lr, I|II.':IIEl_'II:I'I|'__[|I|.'L|:'1
narrow. Position: on the
posterior surface of the os
eoxae and the hip joint,
bounded above by the m.
piriformizs, below by the m.
guadratuz  femoris, behind
coversd by the m. glutasus
maximus. Origin: supe-
rior: [rom the spina ischia-
dica; inferior: from the tuber
igchindicom: Inzertion:
the two muszeles form fo-
gether a groove in which runs
the tendon of the m. obtura-
tor internus (b, obit wratoriz
interni see p. 361); the fibres
run, parallel, lateralward

mozstly to the tendon of the m. obturator internus. partly beside thiz to the fosza trochanterica
[emoriz. Action: they rotate the thizh outward, adduct it and extend it slightly., Inner-
¥ ation: rami musculares of the pii-xu.—'— gacralis (superior: L5, 31, =52 [=a]: inferior: La, La, S
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438. Muscles of the
ight thigh,

viewed from behind.

(The mm. glutasl maximus et

mediug, piriformis, obturator

internug, gemelli, semitendi-

nosng and somimembranozns,

as well ag the caput longum

m. bicipitis, have been re-
moved.)

M. glutaeus minimus
(zee also Figs. 431 and 437).
¥ o r m: flat, triangular. Po-
gition: on the lateral sur-
face of the hip, just above
ile hip-joint partly on the
capsule of same; covered hy
the m. glutaeus medius, in
front partly fused with it;
bounded in front by the mm.
rectus femoris and tensor
fasciae latae, behind by the
m. piriformis. Origin: la-
teral surface of the ala oess.
ilinm between the lineae glu-
taeae anterior and inferior.
Ingertion: the fibres con-
verge downward, lateralward
and forward, go with a strong
tendon to the anterior sur-
face of the trochanter major
femoris (b, trochanterica m.
glitaei minimi see p. 353).
Action: it abducts the
thigh, the much larger ante-
rior portion flexes and rota-
tes it somewhat inward, the
posterior portion extends it
and rotates it somewhat out-
ward. Innervation: n. glu-
taeus superior{La, Ls 81 [Sz2]).

M. quadratus femoris
(see alzo Figs. 430, 436 and
437). F o rm: flat, quadran-
gular, Pogition: behind
and below the hip-joint,
bounded in front by the m.
obturator exlernus, below by
the m. adductor minimus,
behind by the mm. semi-
membranosus, hiceps  and
glutacus maximus, above by
the m. gemellus inferior.
Origin: tuber ischiadicum.
Insertion: the fibres ran
parallel lateralward to the

downward,

crista intertrochanterica femorie. A e ti0 0 itrotates
the thigh outward, adducts it and flexes it somewhat
from the extended position; it draws the flexed log

Innervation: rami musculares of the plexus sacralis (L4, L5, 81).

Bursa ischiadica m. glutaei maximi (sce also Figs. 436 and 437), very frequently
present, upon the posterior surface of the tuber izchiadicum and of the origins of the mm.
biceps and semitendinosus, between these and the m. glutaeus maximus.

o Dl ol W o " i i il i b o
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439. Muscles of
the right knee,

viewed from the medial
surface.

= =—=——DM. gastrocoémius

Bursa trochanterien m. glutaei maximi (see Figs. 436—438,), constant, very large,
upon the posterior and lateral surface of the trochanter major as well as upon ihe origin of
the m. vastus lateraliz, between these and the upper portion of the m. glutaens maximuz.

Bursae glutacofemorales (see Figs. 437 and 438), constant, two or three =mall
bursae below the preceding; partly lateral, partly medial from the attachment of the m. glu-
taens maximus to the femur.

Bursa trochanterica m. glutaei medii anterior (zee Fig, 437), constant, sometimes
double: between the tendon of the m. glutaeus meding and the apex of the trochanter major.

Bursa trochanterica m. glutaei medii posterior (zec Fig. 437), very frequently
present, between the tendon of the m. glutacus medivg and the tendon of the m. piriformisz.

Bursa m. piriformis (zee Pig. 437), frequently prezent, in front of and below the
tendon of the m. piriformis, between it, the bone and the m. gemellus superior.

Bursa m. obturatoris internd (see Fig. 457), constant, between the incisura ischiadica
minor and the m. obturator internus; it i= very often continued into the groove formed by
the mm, gemelli, for which it forms a lining: the latter part is very rarely independent.

Bursa m. bicipitis femoris superior (zee Fig. 437), inconstant, between the tendons
of the mm. biceps and semitendinosus on the one hand and the tendon of the m. semimem-
branosus on the other,
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440. Muscles of the right knee,

viewed from the lateral surface.

(The fascia lata with the exception of the tractus iliotibialis has been removed.)

M. hiceps femoris (see also Figs. 435—438). T o r m: triangular-prismatie, long, with
two heads. Position: on the posterior surface of the thigh, chiefly superficial, covered only
above by the m. glutaeus maximus; bounded medianward by the mm. semitendinosus and
semimembranosus, lateralward by the m. vastus lateralis, in front by the mm. quadratus femoris
and adductor magnus. Origin: eaput longum: by a short, strong fendon from the tuber
ischiadicum, in common with the m. semitendinosus (bursa m. beipitiz [femorie superior see
p. 361); the tendon iz continued on the medial surface of the muscle as far as its inferior
half; from it muscle fibres run out lateralward and downward to a tendon which begins on the
lateral surface in the upper half of the muscle; caput breve: fleghy, from the labium laterale of
the linea aspera Iumuris; the fibres go backward and downward to the tendon of the eaput
lomgnm, Insertion: the lowermost, common part extends downward behind the epicondylus
lateralis femoriz (b. blﬂ;ﬂitﬂyﬂntmmtmmhs see p. 366) and goes by a strong, rounded tendon
to the capitulum fibulae: in so doing it spans the lig. collaterale fibulare from behind and late-
ralward by two limbs (bursa m. bicipitis femoris inferior see p. 363). A ction: it extends the
thigh backward, adducts it and rotates it outward; it flexes the leg and rotates it outward.

Innervation: eaput longum: n. tibialis ([1s] 51, 82, Ss); caput breve: n. peronacus
cemmunis Ly, La, Si).
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44]. Muscles of the

right leg,

viewed from the lateral surface.

The retinacula mm, peronaeorum
are gtrong bands of the fascia cruris
and fascia dorsalis pedis which hold
the mm. peronaci firmly in their bony
groovez, The R. superius (see Figs. 444,
146 and 460) goes, from the malleolus
lateraliz, partly into the deep layer of
the fasma eruriz, partly to the lateral
surface of the calcancus. The R, infe-
rius (zeo alzo Figs. 315 and 460) forme
a bridge over the mm. peronaci on the
lateral surface of the caleaneus, is
fastened to the bone in front and be-
hind them and sends a soptum he-
tween the two tendons to the proc.
trochlearis caleanei. At the front above
it 12 connected with the superficial laver
of the lig. eruciatum.

Bursa m, bicipitis femoris in-
ferior (sce also Fig. 442), almost con-
stant, on the capitulum fibolae batween

M. the tendon of the m. biceps femoris and
pErOnAus, the lig. eollaterale fibulare.

Rus M. tibialis amnterior (0. T. tibiali=
anticus) (see also Figs, 442, 452, 453
_ M. tibialis and 456). Form: triangular-prismatic,

anterior . 5 -
oblong. Position: superficial on
the anterior surface of the lee: bounded
medianward by the tibia, lateralward
above by the m. extensor digitorum
longus, below by the m. extensor hal-
M. extensor Iueiz longuz. Origin: condylus late-
i d:ﬂ::::‘:m ralis and facies lateralis tibine, mem-
Cutls -\ brana interossea croris and fascia cro-
ris. Ingertion: the fibres converge
M. exiensor downward to a flat tendon, which ex-
hiallueis tends medianward, from the lower
e e longus third of the leg on, in front of the tibia
brevis - and articulatio talocruralis through the
| medial compartment of the lig. trans-
- II‘::;?:ZMB = versum and of the lig. eruciatum ern-
1 riz. to the plantar surface of the os
Fibula -~ & ; cuneiforme T (b, subtendinea
___ tr:ki‘;f‘f::gﬂ:“;';um m. tibialis anterioris see p.375)
- and mainly to the plantar sur-
Tendo calcangus = g Ligamentum face of the bazsis oss.
|Achillis] \l’ | erugiatum eruris metatarsalis T {FI..L..
Retinaculum mm, -- 3 M. peronneus fertlus also Figs. 319 and
peronaecrum superius 5 AT Eiehs 456), Action: it
Bursa subeutanea _ __.f :'I_iE-iturlilll. longns flexes the foot dor-
malleoll Iatorslls | i) salward and ean su-
Retinaculum mm. __ (b % : L. xtenter o Dinate it somewhat,
peronacorum inferius (40 T T ) o T 7 as well as pronate

M. peronaeus brevis - ~'L

M. peronacus longus =~

it a trifle form an
mtermediate  posi-
tion. Inmnerva-
tion: n peronagius
profundus (La,LsSi).
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442, Muscles of
the right leg,

viewed from in front.

M. extensor digitornm longus
(see also Figs. 441, 452 and 453).
Form: flat, oblong, pinnate.
Pogition: just beneath the
gkin, on the lateral surface of
the leg; bounded medianward
above by the m. tibialis anterior,
below by the m. extensor hal-
lucis longus, lateralward above by
the m. peronaens longus, below by
the m. peronaeus brevis. Origin:
fleshy, from the condylus lateralis
tibiae, capitulum and crista anterior
fibulae, septum intermusculare [fi-
bulare] anterius, membrana inter-
oszea cruris and the inner surface
of the fascia cruris. Insertion:
the fibres extend downward and for-
wari to a tendon beginning median-
ward in the middle of the leg, which
runs, through the lateral compart-
ment of the lig, transversum and of
the liz. eruciatum eruris, forward
and downward and becomes subdivi-
ded belowfinto five tendons. Of these,
the four medial tendonz diverge to
the heads of theossametatarsalia IT
to V, unite at the base of the first
phalanx of the 2™—4™ foe with
the corresponding tendons of the m.
extensor digitornm brevis, pass for-
ward upon the dorsal surface of the
phalanges of the toes, and each be-
comes attached by a middle process
to the second, and by two lateral
processes to the third phalanx.
Upon the first phalanx each tendon
forme, as in the fingers (see p. 330),
a triangular expansion, into thelate-
ral processes of which the mm. lum-
bricales and interossel may be insert-
eid. The fifth tendon, that situated
farthest lateralward, and the muscle
helonging to it, usually incomplete-
ly separated above, namely the o
peronaens tertius (see also Figs.
441, 452 and 460), extends to the
dorgal surface, the base of the os
metatarsale V. Action: it flexes
the foot dorsalward, pronates and

abduets it: it draws the 2™—5*" toe some-
what dorsalward. Innervation: nery.
peronacus profundus (L, Ls, Si).



Muosecles of the Tee

443. Muscles of the right leg
(2% layer), viewed from in front.

(The mm. tibialis anterior, extensor digitornm longus
and peronaeus longus have been removed; the lig. cru-
clatum eruris has been partially cut open.)

M. extensor hallueis longus (0. T, extensor proprius
hiallueis) (zee alzo Fige. 441, 442, 452, 453 and 456). Form:
flat, oblong, pinnate. P osition: on the anterior surface
of the leg, below just beneath the skin, above overlapped by

its two neighbors; bounded lateralward by
the m. extensor digitorum longus, median-
warid by the m. tibialis anterior. O rigin:
membrana interossea cruris and facies me-
dializ fibulae, Ingertion: the fibrez run
parallel forward and downward to a flat
tendon beginning medianward in the infe-
rior third; this extends, through the late-
ral compartment of the lig. transversum
and through the middle compartment of
the lig. crociatum cruris, forward and me-
dianward on the dorsal surface of the os
metatarsale 1 to the base of the second
phalanx of the great toe; with the first
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M. articularis

genus
Tendo m.
quadrieipitis

femoris

Cavum
articulare (oul off)
1.Egu|:|:1':||1||.:|t|
Tendo oollaterale

tibiale

I Moniscus
| medinlis

m. poplited
Ligamen=
tum ool- ..
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Lig: |
fibulare grmentum

patellae

Capitalum &
fibulae Tubsrositas

tibine

Space for the
1, peronaens
profundues

phalanx it is connected often by thin bands Membrana

(see also Fig. 459). Action: it flexes AT

the foot dorsalward, pronates and abducts 2 :“m

it somewhat; it extonds the first toe dor- -qutl.urr- Crista anterior
galward. Innervation: n. peronacus musculare iiblas
goiiin Ca; Le, £, He]

The faseia eruris (see also p. 363 and
Figs. 875 and 830) covers in the front the
free surface of the mm. tibialis anterior,
extensores and peronaei. Tt is connected at
the knee with the fascia lata, is stronger
above than below and, near the ankle-joint,
is strengthened by a broad band of trans-
verge fibres, the %imntmtum trisrersim
cruriz (0. T. broad part of anterior annu-
lar ligament) (see Figs. 442, 452 and 453). M.,
This band sharply limited generally only peronaeus -
below, iz attached at its endz to the fibula preTia
and tibia and is divided, by a geptum going
to the tibia, into two compartments: one
medial for the m. tibialis anterior; one la-
teral for the mm. extensor hallucis longus
and extensor digitorum longus; the lower
margin of the ligament iz connected medianward
with the upper medial limb of the lig. crociatum
cruris. On the back of the leg the fascia forms
a guperficial and a deop layer which unite below

M. exiensor
hallueis longus

behind the two bones (see also p. 378). The Malleolus
euperficial layer eovers the dorsal surface of misdinlis
the m. triceps surae, the deeper layer covers the [ g ’ . Ligamentum
mm. flexores longi and tibialis posterior, the aa. Mallealun',_J e

Expr, : lateralls '
and vv. tibiales posteriores and peroncae and w
the n. tibialis. Medianward, upon the facies me- )¢

gxtensor M, exleénsor

dialis tibiae, the faseia is fused with the peri- gigitorum hallucis
osteum. Lateralward it sends a strip to the brevis longua
fibula, in front of and behind the mm. pero- ]

naci, septum intermuseulare [fibulare | anterius A

and seplum intermusculare [fibulare] posterius [,

(see also Fig, 447) from which the muscles arise
in part.
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444, hr_'luscles of the
right leg,
viewed from behind.

M. triceps surae, consists of two
muscles, m. gastrocpemins and m. s0-
lews, which are separated at their ori-
gins, but are inserted by means of
a common tendon, tendo calcaneus
[ Achillis |, into the middle of the poste-
rior surface of the tuber caleanei (b.
tendinis calcanei [ Achillis] see p. 364).

M. gastrocnemius (see also Figs.
309, 435 and 439—442). F o rm: flat,
long, with two heads. Position:
superficial on the back of the leg; it
forms the main mass of the calf. Ori-
gin: tendinous, from the planum popli-
teum femoriz, fused with the eapsule of
the joint; eaput laterale: above the
condyvlue lateralis (b, m. gasiroenemii
lateralis see p. 368) (it frequently con-
taing a small sesamoid bone, fabella),
caput medinle: above the condylus me-
dialis (b m. gastrocuemti medializ geo
p.367) (it containg very seldom a small
seamoid bone). Insertion: fibres
for each head arize also from a ten-
dinous strip lving on the surface; they
diverge below to form a broad tendon,
which begins high up on the anterior
gurface of themusele, becomes narrower
and thicker below and goes over into
the tendo ecaleanens; the two heads
converge, from their origing on, down-
ward and are geparated below only by
a narrow groove; the belly of the me-
dial head extends somewhat farther
distalward. A ¢ tion: it flexes the leg;
it Hexes the foot plantarward, supin-
ates and adducts it. Innervation:
n. tibialis (S, Ss).

Bursa m. semimembranosi (see
alzo Figs. 438 and 445), constant,
double; one between the m. semimem-
branosue and eaput mediale m. gastro-
enemii, in front coming in contact with
the capsule of the joint (it may com-
municate with the joint cavity); the
other, between the tendon of the m.
gemimembranosus and the condylus me-
dialis tibiae (see Fig. 447).

Bursa bicipitogastroenemialis,
very rare, between the tendon of the
m. biceps on the one gide, the caput
laterale m. gastrocnemii and m. plan-
taris on the other side; it is bounded
medianward and benind by the n. pero-
nagus Ccommiunis,

Bursa subcutanea caleanea (not illustrated), constant, in the sole of the foot, just
beneath the skin on the inferior surface of the tuber caleanei.

Bursa subeutanea tendinis ecaleanei [Achiliis] (see also Fig. 460), frequently
prezent, on the posterior surface of the tuber calcanei.
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445. Muscles of the
right leg (2 layer), |

viewed from behind.

Flaoum popliteam
femoris

{The m. gastrocnemius has been re-

moved. ) Caput mediale :
m. gastroenemii - - _ L%
M. soleus (see also Figs, 440 to LR LY f Caput laterale
442 and 444). F orm: flat, spindle- ST m. gustrocnemil

m. gastrocnemii -———

shaped, thick. Position: on the medialis
posterior gide of the leg, almost com- M. semimem-
pletely covered by the m. gastro- DTROMENS A
eneming, bounded above hy the m. pop- , 5
liteus. Origin: from the capitu- E’;‘;;:]r'l‘:,"':ﬁ::]"
lum and facies posterior fibulae, linea et
poplitea tibiae and from a tendinous M. popliteus
arch between the two, Ingertion:
backward and downward to a broad
guperficial tendinous sheet, which be-
comes narrower and thicker below and
goeg over infe the tendo ecalcanens.
Action: it flexes the foot plantar-
ward, supinates and adducts it. In -
nervation: n tibialis (Ls, 81, Sa).

M. plantaris (see also Figs, 435,
441 and 444). Form: flat, short,
spindle-shaped. Position: en the
back of the leg, bounded above lateral-
ward by the caput laterale m. gastro-
cnemii, in front by the capsule of the
joint and the m. popliteus. Origin:
planum poplitenm femoriz above the
condylus lateralis, fuged with the cap-
gule of the joint. Insertion: me-
dianward and downward to a long,
narrow tendon which passes upon the
posterior surface of the m. soleus, in
fromt of the m. gastrocnemius, to the
medial side of the tendon of the latter
and goes over into the tendo calea-
neus; in addition some fibres go to
the fascia. Action: like the m.
gastrocnemius; it makes the fascia
temse. Innervation: n. tibialis
”?l & Silia (see also Figs. 300

. popliteus (zee alzo Figa, 300, L. o

312, 4-13?4115 and 447). F o rm: flat, : ““?E-:’Eﬂmmm
triangular. Posgition: on the back M. flexor hallucis
of the knee-joint and of the tibia, longus
covered by the mm. plantaris and M. tiblalis posterior _
gastrocnemius, bounded below by the - e
m. golens. Origin: by a narrow  Malleolus medialis - #

feut .IW:I:.']

M. ]JE::n:ut:_L:riu

M, [rEr-
naeus longus

- —- M. soleus

Tendo
m. gastroecnemii
(el away)
M. peronacus
longus
M, peronagus
brevis

- - Malleolus lateralis

tendon from the epicondyluz lateralis Tendo caleaneus. mmn"':'.:ﬂi:':;::;m
femoris (b, m. poplitel sev Figg 312 | Achillis] ;EII‘rPIjIJ'E

and 447), in addition by a fleshy ori- e

gin from the lig. popliteum arcuatum. laciniatum ~ ¥

Ingertion: diverging medianward Tuber ealeanei ---
and downward to the facicz posterior

fibiae. Action: it flexes the leg

and rotates it inward, Innerva-

tion: n. tibializ (L, La, Si).

Bursa m. gastroenemii medialis, almost constant, between the uppermost part of
the capsule of the knee-joint, the femur and the eaput mediale m. gastrocnemii; it very
frequently communicates with the cavity of the knee-joint.

Epalteholz, Atlas, Gth gd, 24
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Muscles of the Leg.

446. Muscles of the right
leg (3 layer), viewed from behind.

{The mm. gastrocnemius, plantaris and soleus
have been removed.)

M. flexor digitorum longus (see alzo
Figs. 444, 450, 451, 456 and 457). F o rm: flat,
oblong, bipinnate, Pogition: on the back of
the tibia and of the m. tibialis posterior (cros-
sing it obliquely), bounded laterally by the m.
Hexor halluciz longus and often united with it,
covored by the m. solens. O rigin: fascies pos-
terior tibiae and the deep layer of the fasciacruris
{zee p.365). Inzertion: obliquely downwardtoa
tendinous strip, which begins at the medial side
of the muscle and goes over above the
malleolus into a rounded tendon; this ex-
temds, behind and below the tendon of the
m. tibialis posterior, on the medial surface of
the lig. talotibiale posterius and at the medial
margin of the sustentaculum taliof thecalcancus
(seep.155) to the sole of the foot,being held fast
by the deep layver of the lig. laciniatum (see also
Figs, 319 and 320). It then crosses, plantar-
ward, the tendon of the m. flexor hallueis longns,
receives from it a tendinoug bundle (geldom gives
off a similar bundle) and breaks up into four di-
verging tendons; these go to the heads of the
2" —5"" og metatarsale, perforate the correspon-
ding tendons of the m. flexor digitorum brevis
and alwayvs become fastened to the baze of the
3 phalanx. The tendon iz covered on the
medial border of the foot by the m. abductor
hallueis, in the sole plantarward by the m. flexor
digitorum brevis. Action: it Hexes the foot
plantarward, supinates and adduets it; it draws
the 3 phalanx of the 2*—5" toe plantarward.
Innervation: n. tibialis (Ls, Si).

M. flexor hallucis longus (zee also Figs.
445, 450, 451 and 456—458). F orm: above
flat, below rounded, oblong, bipinnate. Po-
sition: on the posterior gurface of the fibula
and of the m. tibialis posterior; it is bounded
medianward by the m. flexor digitorum longus
(z. above), lateralward by the mm. peronaei,
coversd by the m. solens. Origin: facies pos-
terior fibulae, =eptum intermuscnlare posterius
and the deep layer of the fascia croriz (zee
p. 365). Insertion: the fibres converge down-
wand to a tendinous strip. Behind the malleolus
medializ beging at the medial side of the muscle
the rounded tendon, which goes in the sulcus m.
flexoriz hallucis longi of the talus and calcanous,
held in position by the deep layer of the lig.
laciniatum (see also Figs, 319 and 320), behind and
under the tendon of the m. flexor digitoram lon-
gus, to the sole of the foot. There it eroszos dor-

galward the fendon of the latter muscle, gives off o process to it (zee above), which goes ezpe-
cially to the tendon bundle for the 2™ toe (often also for the 3™ toe) and extends between the
belliez of the m. flexor hallueis brevie and the two sesamoid bones to the base of the 2** pha-
lanx of the 1** toe. At the margin of the foot it is covered by the m. abduetor halluels, in the
gole plantarward in part by the m, flexor digitorum brevis. A ction: it flexes the foot plan-
tarward, supinates and adducts it: it draws the 1** and 2™ (and 3™ toe plantarward. In-

nervation: n. tibinlis (Lg, 5, Sa).

Bursa m. gastrocnemii lateralis, often present, between the uppermost part of the
capsule of the knee-joint and the caput laterale m. gastrocnemii; it frequently communicates

with the cavity of the joint.
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447. Muscles of the right leg

(4* layer), viewed from behind,
(All the muscles have been removed with the
exception of the mm. tibialis posterior and pero-

nacus brevis.)

M. tibialis posterior (see also Figs. 446
and 456—458). F o r m: flat, oblong, penniform.
Pogition: directly upon the posterior surface
of the bones of the leg and of the membrana in-
terossea cruris, above between the mm. flexor
digitorum longus and flexor hallueis longus, cov-
ered below by these, above and below also by
the m. soleus. Origin: facies posterior tibiae,
membrana interossea cruris and facies medialis
fibulae. ITnsertion: the fibres run obliquely
downward to a tendinous strip situated on the
medial margin; the round tendon, going out of it
above the malleolus medialis, extends directly
upon the tibia, in front of the m. flexor digito-
rum longus, downward and medianward to the
sulcus malleolaris tibiae. It is there held in place
by the lig. laciniatum, goes in a carve to the me-
dial side of the ligg. talotibiale postering and cal-
caneotibiale, thence on the medial and inferior
surface of the lig. caleaneonavieulare plantare to
the gole of the foot and, lving directly upon the
bones and ligaments, it zendz strong processes
to the tuberositas oss. navieulariz (there often a
segamoid eartilage, sometimes a sesamoid bone,
see p. 160) and to the os cuneiforme I, and feebler
processes to the ossa cuneiformia I1 and [11, en-
boideum and metatarsalin II, I11, IV (see alzo
Figs. 245 and 319). A ction: it flexes the foot
Mantarward, supinates and adducts it. In-
nervation: n. tibialis (Ls, Si).

M. peronacus longus (see Figs, 441, 442,
444—446, 451, 458 and 460). F o rm: flat, ob-
long, bipinnate. P o&ition: superficial on the
lateral surface of the leg, above upon the fibula,
below upon the m. peronacus brevis; bounded in
front by the m. cxtensor digitorum longus, be-
hind by the m. golens, Origin: capitulum and
facies lateralis fibulae, fascia cruris and sepia
intermusenlaria [fibularia]. Insertion: the
fibres go obliguely downward to a tendinous
strip; the flat tendon extendsz above on the late-
ral, below on the posterior surface of the m.
peronacus brevis downward, then behind and be-
low the malleolus lateralis, upon the lig. calca-
neofibulare in a curve to the suleus m. peronaci
[longi] of the calcaneus and is held in place by
the retinacula mm. peronacorum (see p. 363);
thenee it runs in the sulcus m. peronaei [longi]
upon the tuberositas osz, cuboidei to the sole of
the foot and there, covered plantarward by the
mm. addoetor halluciz (caput obliguum) and
flexores digitorum as well as by the lig. plantare
longum, it goes obliquely forward to the medial
horder of the foot: it is attached to the os cunei-
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forme I and tuberositas oss. metatarsalis I (zee Fig.319). In front of the tuberositas oss. cuboidei
it often contains a sesamoid eartilage, rarely a sesamoid bone. A e tion: it flexes the foot plan-
tarward, pronates and abducts it. Innervation: n. peronaens superficialis (La, Ls, Si).
Bursa m. lioplitﬂi (zee also Fig. 312) zee p. 232.
«

Bursa ten

inis caleanei [ Achillis] (see Fig. 446), constantly present, large, between
the posterior surface of the tuber calcanei and the tendo caleaneus [Achillis].
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448. Fascia of the sole of the right foot.

Fasciculi
transversi

Bunis

going 1o
thedepth

Aponeuroesls
plantaris

Tuber calcanel

M. peronaeus hrevis (zee
Fige. 441 —447, 452, 453 and 460).
Form: flat, oblong, bipinnate.
Fogition: on the lateral side
of the leg upon the fibula, partly
superficial, partly covered by the
m. peronacus longuz: bounded in
front by the mm. extensor digi-
torum longus and peromasus ter-
tius, behind by the m. fexor hal-
lucis longus. Origin: facies
lateralis fibulae and septa inter-
muscularia [fbularia]. Inser-
tion: the fibres converge down-
ward to a tendinous strip; the
muscle extends medianward and
in front of the tendon of the m.
peronacus longus, in a curve be-
hind and below the malleolus la-
teralis {in a groove on the same)
and then forward, directly upon
the lig. caleaneofibulare and above
the proc. trochlearis caleanei; it
is held in place by the retinacula
mm. peronasorum (see p. 363);
thence the rounded tendon goes
downward and forward to the tu-
berositas oss. metatarsalis V; it
gives off, usually, also a process to
the tendon of the m. extensor di-
gitorum longus going to the little
toe (see Fig. 460). Action:
it flexes the foot plantarward,
pronates and abducts it. Inner -
vation: mn. JPeronasus super-
ficialis (La, La, Si).

The aponeurosis plantaris
iz a thick layer of glistening ten-
dinous fibres just beneath the
gkin; it covers the inferior sur-
face of the muszcles of the sole of
the foot. It begins at the tuber
caleanei, extends forward, diver-
ging with five processes, and
there becomes attached partly to
the skin beneath the heads of the
ozza metatarsalia, but especially
by meanz of bundles branching
off into the depth to go to the
lige. vaginalia. It is strongest
in the middle and fesbler over the
mugcles of the great toe and of
the little toe; it sends tough septa
into the depth near the m. flexor
digitorum brevis; otherwise it is
connected behind with the fascia

eruris and at the sides with the fascia dorsalis pedis.
Between its cutaneous insertions, there are stretched
out, as in the hand (see p. 335), three bands of fibres
which run transversely, the fesciculi transversi.

Bursa subeutanea calecanea see p. 360.

wil e s s
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449. Muscles of the sole of the right foot.

M. flexor digito-
rum brevis (see also 47Ty
b ."'

=
=1
-

Figs. 450 and 451).
Form: oblong-quad-
rangular, thick. Po-
gition: in the sole
of the foot, covered
only by the aponeuro-

gis plantaris; hound- Ligamentum

ed medianward by SUTCA S

the m. abductor hal- Ligamentum
lueis, lateralward by Ligamentam vaginale
the m. abductor di- eruclatum ~

gitl ¥V, dorsalward by
the m. quadratus
plantae and tendo
TL ﬂaxr[-}risl digitorum
ongi. Origin: pro-

cessus  medializ  tu- il ( b
beris  calcamei  and . . L il === = -~ io the
aponeurosis plantaris. RN ligg. vaginalia

Progesses of

Ingertion: the Tendo
fibres diverge in front Mm. i ﬂ":XﬂI'TIF”_
into four muscular lumbricales 1allucis longi

bellies and flat ten-
dons which go to the

14 M. flexor
2*4—5" toe; each ten- digiti V M. flexor
d“n :iu!.'ﬂ]il'j.{iﬂ-& at the bravis lialluciz brevis

level of the first pha-
lanx into two proces-
gea, permitting the Toberositas

corresponding tendons 088, meta-

of the m. fHexor digi- tarsalis V-

torum longus to pass  Strengthening

throughbetween them, '-:“‘l'__l"fm'-:T;];l"-_

and become attached Blkitueln

in the game manner as

thecorresponding ten-

dons of the hand (see S Al
p. 360) to the second Gein Bl
phalanx. The muscle M. abductor

bellv and the tendon digiti V

M, abduectar

, Eth A
of the 5 toe are usn halluels

allv wvery weak, and

may oven be miseing. Action: it
idlraws the second phalanx of the 2 to
5" toe plantarward. Innervation:
for 2"—4'" toe: n. plantaris medialis
(L=, 81); for 5 toe: n. plantaris late-
ralis (85, Sa).

M. abduetor digiti quinti (O, T.
abductor minimi digiti) (sce alzo Figs.
450, 453 and 460). Form: flatly
rounded, oblong. Position: on the
lateral margin of the foot, covered only
by the aponeurosis plantaris, bounded
medianward by the mm. flexor digito-
rum brevis and gquadratug plantae.
Origin: inferior surface of the cal-
caneus, aponeurosis plantaris. Inser -
tion: forward and lateralward partly
to the tuberositas oss. metatarsaliz V, partly by a hall-tendinous insertion to the base of the
first phalanx of the 5" toe. Action: it draws the firzt phalanx of the little toe plantarward
and eventually lateralward. Innervation: n. plantariz lateraliz (55, S:).

Tuber caleaned
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450. Muscles of the sole of the right foot (22 layer).

{The m, flexor digitorum brevis hazs been removed down to the tendons.)

Tendines
m. flexoris
digitorum
Dréevis

Lignmentom 1
viginale - ..-".. - -:.. :
(out openj

M. flexor

llunﬂlrlli.J;}Lh_-g = h;:]cl.:;‘in
M, flexor
dlgitl V -
hrevis
Tuberositas M. flexor

088, mata- — =i\ " hallucis longus

tarsalis V
Process o the
m. flexor
digitorum
longus

M. abductor . % % - / b | e
digiti ¥V i e . . Bexor
. \ digitorum longus

.M. quadratus
planiae

o — M. abductor hallucis

EI'

= — Tuber ealcanc

ﬂ

Sy, Sa).

M. gquadratus plan-
tae (0, T. accessoriue or
flexor accessoring digito-
rum pediz) (zee alzso Fig.
451). Form: fAat, quad-
rangular, Position:
in the sole of the foot,
bounded plantarward by
the m. flexor digitorum
brevis, dorsalward by the
lig. plantare longum and
caput obliguum m. ad-
ductoriz hallueis, lateral-
ward by the m. abductor
digiti V. Origin: by
two processes from the
inferior and medial sur-
faces of the ecalcaneus.
Insertion: forward
to the lateral margin of
the tendon of the m.
floxor digitorum longus.
Action: it drawz the
t.llir:j pha]a.m: of the 2™
to 5* p‘iantm‘wal‘d
Innervation:
plantarlslateralm{&,ﬂs}

Mm. Ilumbricales,
four. Form: spindle-
sghaped, narrow. Posi-
tion: between the ter-
minal tendons of the m.
flexor digitorum longus,
bounded plantarward by
the m. flexor digitorum
brevis, dorsalward by the
mm. adductor hallucis
and interossei. O rigin:
partlv from the medial
margin, partly from the
opposed marging of the
tendons of the m. flexor
digitorum lomgus. In-
gertion:amall tendons
extend forward, plantar-
ward from the ligg. capi-
tulorum [oss. metatars. ]
transversa, to the me-
dial surface of the first
phalanx of the 2™ 5"
toe and sometimes go
over in the triangular ex-
pangionz of the tendons
of the mm. extensores di-
gitorum. Action: they

generally only flex the first phalanx of the
2" to the 5 toe. Innervation: one
medial musele: n. plantariz medializ; three
lateral: n. plantariz lateralis (total L,
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45l. Muscles of the sole of the right foot (3 layer.

(The m. flexores digitorum, abduetor
hallueizs and addoetor digiti V' have =
been removed.) § A
M. flexor hallueis "'r' m, fexoris
brevis (zee also Figs. e [ g SeNe  digitorum longl
449, 450 and 455). ; 5 SN il

Form: oblong. Po- '%H

W T
lendines

Tendo m. lexoris
gitiomn: in the sole of

~—JEEE-~~-- hallucis longi
the fﬂﬂt.’ P&]]‘i_l:l.' BlpeT- Tendines fcut olf)
ficial, behind and me- ﬁi'g’ff:;:;{j‘ .- L |
dianward covered by the longi -1\1 |
m. abductor hallucis, lat- | \ Tenda
eralward partly fused ( | £ s I:;i-:!ilﬂfrrulﬁl.:
with the caput obliguum Tendines ¢ | | heniin
m. adductoris hallueis. . flexoris '
Origin: plantar sur- diﬁ;ﬂ;"‘ﬂ“‘ .

face of the ossa cunei- Ligamentum
formia 1—I1I, os navicn- ‘l-:‘-E"Itl.I-lﬂ-I:'um
lare and lig. calcaneocu- *USversum
hoidbnmvlontars Tngen- — Wdoctor
gideum plantare. Inser-  hallueis

tion: it rﬂfmﬁ two '.:I'l-' {caput lru_n:;-
verging rounded bellies M“T;’-Elﬂ:

which, becoming tendi- 0T

Procea=es of the
APONEenresis
plantaris to the
ligg. vaginalis

digitt ¥
nous, run to the two se- fout off) :"'-hﬂ’l'ﬂlll_lf:“’
samoid bonez and to the  Mm. inter- _ 4 (out off
base of the first phalanx ossei 1 :
.3 M. flexar M,
of ti!E }E:Tat tm}]' n Ia digiti v -—- adductor hallueiz
groove botween the two Hirawis [eaput obliguum)

bellies lies the tendon of

the m. flexor hallueis lon- - opponens

) ! dgitl ¥ M. flexar II:|:|II.1h;'i¢
gus. Action: it draws = brevis
the great toe plantar- R Ber st
ward. Innervation: " .

n. plantarizs medializ, =el- tarsalis ¥

dom also n. plantaris la- Tendo m, pe-

teralis (total Ls, Sy, S). ronael longl
M., adductor hal- . abductor

Process to the m. flexor
digitorum longus

: L digiti v e b
Incis (see also Fig. 455). {cut off) hg.ﬂi“:“:;; T-‘::;Lm
Form: two heads. P o - Lignmentum L

Tendo m, Aexoris

gition: in the sole of plantare ARA
the foot, bounded dorsal- longum R
ward by the mm. inter-

oesei, plantarward by the M. quadratus plantae
mm. flexor digitorum lon- pntioch

eus and lumbrieales. Ori-

zin: caput obliguum:

basez of the ozza meta-

targalia II—IV, os cu-

neiforme III, os cuboi-

denm and lig. plantare

longum; the fibres con-

verge to a rounded belly,

which iz fused median-

ward with the lateral belly of the m. flexor
hallucia brevis; caput transversum: cap-
sular ligaments of the articulationes meta-
tarsophalangeas 11—V and ligg. capitulo-
rum transverza; the fibres converge me-
dianward, Ineertion: the two heads
become inserted into the lateral sesamoid )
bone and the base of the first phalanx of the great toe. Action: 1t draws the great toe
plantarward and lateralward, Innervation: n. plantaris lateralis (Si, 5:).

i v
digitorum longi

B | ]
'*-.. Origing of the

E. B m. abductor hallucis
.

Dreep layer of the

ligahmentum lacinintan

- Tuber calcanei

|
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452, Muscles

. M. tibialis anterior

- Tibia

lai.E.ﬁl'l.'l{"tLl.utll

Fibula - iransversum cruris

-- = N

1]

. — Malleolus

M. axtensor medialis

digltornm
longus

p—

L
Malleolus — —= === ¥
lateralis iy,

e M. exiensor

- ~ hallucis longus
Ligameantam

crueintom cruris

M, extensor

= hallucis
M. extensor brevis
digitoram brevis ~ 77 Burscgibs

M. peronadus _ the fascla

tertios dorsalis
pedis
(=ee text)
Tuberositas
osgis metp- —=
tarzalis V

hallucis

M, extensor =

digitorum ===2
brevis

AL abductor _ _
digitl V '

ning band of

_ M. abductor

of the back of the right foot.

The fascia dorsalis
pedis (sce also p. 363) is
gtretched out in the form
of a membrane, for the
most part thin, over the
temdong and the muscles of
the back of the foot; above
it is connected with the
fascia cruris, at the sides
with the aponeurogis plan-
tariz. Interwoven in it, at
the junction of the foot with
the leg, is situated the
powerful ligamentum erucia-
tum eruris (0. T. lower part
of anterior annular ligament)
{see also Fige. 443, 453,
456 and 460). This usually
has the shape of a Y. Its
lateral, strongest limb con-
gizts of two layers, of which
the more superficial arises
on the lateral surface of
the calcansus ({conmected
with the retinaculum mm.
peronaecrum  inferins), the
deep ome ariging in the
ginus tarsi; both extend me-
dianward, the former in front
of, the latter behind the ten-
dons of the m. extensor di-
gitorum longus and unite on
the medial side of the same,
then bifureates into two me-
dial limbs. The inferior me-
dial, more delicate, limb runs
in front of the tendons of the
mm. extensor halluciz longus
and tibialis anterior to the
oz navienlare and os cunei-
forme I (see also Fig. 456).
The superior medial, strong-
er limb goes to the anterior
gurface of the malleolus me-
dialis (see also: fascia cruris
P 365): it consists likewise
of two lavers, which run in
front of and behind the mm.
extenzor halluciz longus and
tibialis anterior; the main
mass of fibres usually runs
in front of the m. extenszor
hallucis longus and behind
the m. tibialis anterior.
Going off from the medial
surface of the os cuneiforme
I and os metatarsale I iz a
curved strengthening band of
fibres which passes in front
of the mm. tibializ anterior
and extensores hallucizs to
the bazie oss. metatarzalizI1.

il R il
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453. Muscles of the back of the right foot (2 luyer,.

(The mm. tibialis anterior

and extenzores longi az well

ag the inferior limb of the

lig. eruciatum cruriz have
been removed.)

M. extensor digitorum
brevis (gee also Figs. 441,

M. extonsor
hallucis longus

M. extonsor
digitorum longus ™

M. peronméus

Tibia

-]

g . longus + :
452 and 4E»ﬂ} Form: ﬂﬂt, b Ligamentum
tr'mngulnr. P 0B 'l t -i_ am: irangversum cruris
upon the back of the foot,
directly upom  the bones,
par“}‘ covered h}" the t'm'.l. A Compartment for the
dons of the mm. extensor di- - m. tibialis anterior
gitorum longus and pero- i :
nacuslILOrigin: lateral and . . Malleolus wedialis
superior surface of the cor e f V.. “"lﬂrl'itrltm--r-!

: i AR NEOIUY — = ¥ oF ié
pus caleanei, in front of the & bazalls -. ! G tidatli & i
entrance into the sinus tarsi, ' 2 :
= ot H mMparimeng
covered by tlm_lntcrnl limb Far thE T ety
of the lig. cruciatum cruris. Ligasentum hallucis longus

Ingsertion: the fibres di- cruclatum crur
verge forward and form four
small muscular bellies, which,
upon the ossn metatarsalia,
go over into four flat, delicate
tendons. Of these, the three

Retinaoulam

inferins

M. peronaeus

M, pereniserum -

Compartment for
the m. extensor
digitorum longus

|

Tendo m. tibialis
anterioris

M. extensor
hallucizs brevis

lateral run  to tlf'i.. first brevis S
phalanx of the 2™—4 m: tiblalis
toe, fuse with the corres- P ¢xtensor anterioris
ponding tendons of the m. brevis B

extensor digitorum longus
and go with the latter to
the second and third pha-
lanx., The medial, strongest
tendon, alomg with the
musecle belonging to it, which

M. peronaeus
tertiua
{eut off)

. extensoris
hallucis longi

M. abductor

is mostly distinctly separ- a. abductor hallucis

ated is given a special name,  digiti V

being called them. extensor .

hallucis brevis; itextends  interossel =23

obliguely medianward and  dorsales

becomes  attached fo the

base of the first phalanx of

the great toe (see also Fig. E'}I:::I:;T 3

454). Action: it draws ™ exmn- .. A

the 1**—4* toe dorsalward m:z:,j,::g'_ e Ririan

and lateralward. Inner-  longi ’5 . intermeta.-

vation: n. peronasis pro- ! . ATHO-~

g (L.l, L;_-,. S;]. i‘. ! - phalangeae
Bursa subtendinea m. i Y

tibialis anterioris (=oe N

aleo Fig. 457), very frequently present, T

between the medial surface of the oz cunei-
forme 1 and the tendon of the m. tibialis
anterior.

Bursae intermetatarsophalangeae
(aee also Figs. 458 and 459), four, between
the heads of the oesa metatarsalia; the
three medial almost constant, the fourth
only occasionally present.
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(s navienlare

Tuberositas ossis
mefatarsalis ¥ 7
Ozsa euneiformia

-. 08 metatarsale I

‘Tendo m. extensoris

hallucis brevis
Phalanx I ___#
Tendons of the mm. extensores =
digitorum
---~ Phalonx I

Ossn motatarzalia

454, Mm. interossei dorsales pedis dextri,

viewed from the dorsal surface of the foot.

Mm. interossei dorsales (sce also Fig. 455), four. F o r m: oblong-triangular, bipinnate,
small. Position: in the icterspaces between the ossa metatarsalia, projecting some-
what plantarward; covered dorsalward by all the muscles of the back of the foot, plantarward
by all the musclez of the sole of the foot. Origin: from the adjacent sides of each pair of
ossa metatarsalin, Insertion: the fibres of cach musele run econverging forward to a small
tendon ; this extends dorsalward from the lig. capitulorum [oss. metatars.] traneversum to the
lateral surface of the base of the first phalanx and also may go to the triangular expansions of
the tendons of the mm. extensores digitorum. The tendon of the first (most medially situated)
muscle rung on the medial side of the 2™ toe, while the tendons of the second to the fourth
muscle lie on the lateral surface of the 2*—4"™ toe. Action: the first draws the first os
metatarsale toward the second; the first draws the first phalanx of the 2** toe medianward,
the others draw the first phalanx of the 2*—4'" toe lateralward; all usually only flex the
first phalanx of these toes, without extending the 2* and 3™ phalanx as in the hand. Inner-
vation: n. plantaris lateralis (8, Ss).
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Orlgls of the Ligamenium plantare longum

m. abductor hallueis ™ 4
" - Tendo m, peronasi lomgl

Oz navicularg - —-|=—= fl

Origin of the m. fexor
digiti V brevis
{ent off)

Origin of the m. fexor
hallaeis brevis

Originsg of the m. adductor -5

halluels (caput obliquum) = Min. interossei plantares

(s metarsale | == -br-.1

Mm. interossel dorsales -z = Insertion of the m.

= dexor digiti V brevia

Inzertion of the m.
abductor halluciz and of L
the midial belly of the ——ESEEEE
m. fexor hallucis brevis

Insertion of the
m. adductor hallucia -
and of the lateral
belly of the m.
flexor hallucis brevis

Phalanx I

|

11
Orasa metatarsalia

455. Mm. interossei pedis dextri,
viewed from the plantar surface.

M. flexor digiti quinti brevis (0. T. flexor brevis minimi digiti pedis) (see also Figs,
449—451). F o rm: rounded, narrow, small. Position: in the sole of the foot, on the plan-
tar surface of the oz metatarsale V. partly covered plantarward by the m. abductor digiti V,
otherwize only by the aponeurosiz plantariz. O rigin: basis oss, metatarsalis V and lig. plan-
tare longum, Insertion: the fibrez run converging forward and, becoming tendinous, zo to
the base of the first phalanx of the little toe. . Action: it draws the 1*' phalanx of the
little toe plantarward and lateralward. Innervation: n. plantaris lateralis (Sy, Ss).

M. opponens digiti quinti (zee Figs. 451 and 458), often absent. F o rm: flat, trian-
gular, small. Position: directly upon the plantar surface of the os metatarsale V, covered
plantarward by the m. abductor digiti V. bounded medianward by the m. flexor digiti V.
Origin: lig. plantare longum, fused with the m. flexor digiti V brevis. Insertion: the
fibres run forward and somewhat lateralward to the os metatarsale V. Action: it draws the
little toe plantarward and medianward. Innervation: n. plantariz lateralis (8, S:).

Mm. interossei plantares, three. F o rm: oblong-zpindle-shaped, small. Position:
in the interspaces between the ossa metatarsalin 11—V, plantarward from the mm, interossei
dorsales; projecting somewhat toward the sole of the foot and covered thers by all the muscles
of the sole of the foot. Origin: from the medial surface of the ossa metatarsalia TTT-—W.
Ingertion: the fibrez of each muscle go, converging, forward to a narrow tendon, which ex-
tends dorszally from the lig. capitulorum [ogs.metatarsalium] transversum to the medial surface
of the basie of the first phalanx and also may go to the triangular expansions of the tendons
of the mm. extensores digitorum. The three mucles run on the medial side of the 37 —5* {oe.
Action: they draw the first phalanx of the 3™ —5™ toe medianward and generally only flex
their first phalanx, without extending the 2™ and 3™ phalanx az in the hand. Innervation:
n. plantaris latoralis (S, Sz).
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M. 5010US ===~ mimaat i
Facies medinlis tibiae ..cvomeee &

M. flexor digitorum longus ...

M. tibialis posterlor ..
M, flexor hallucis longns .
Tendo calcaneus [Achillis] -8

Ligamentum eruclatum cruria -.--

Malleolus medialls

Ligamentum eruciatum cruris

Fascia erucls (cut off)

Tendo m. tibialis anterioris

Tendo m. extensoris hallocis lougi

O3 metatarsale I

Ligamentum laciniatum i
(zoperfeial layer) |

Partition-wall

M. abduoctor hallacis

e T i W

Ligamwentum lacioiatum (deep layer)  Bursa tendinis
caleanel
[ Achillis]

456. Muscles of the right foot, viewed from the medial surface.

M. abductor hallucis (see also Figs, 449—452 and 455). Form: fat, oblong-trian-
gular, bipinnate. P o sitio n: superficial on the medial margin of the sole of the foot; bounded
lateralward by the mm. Hexor digitorum brevis and fexor hallucis brevis. Origin: medial
surface of the tuber ealeanei, superficial layer of the lig. laciniatum and malleolus medializ; also
from the tuberoszitas oss. navieularis and the plantar surface of the oz cuneiforme I. In-
sertion: the fibres converge to a tendinous strip, lving in the muscle, which goes over into
a flat, strong tendon; this is fused in front with the medial belly of the m. flexor hallucis brevis
and goes to the medial sesamoid bone and to the base of the first phalanx of the great toe.
Aection: it draws the first phalanx of the great toe medianward and plantarward. Inner-
vation: n plantaris medialis (Ls, Si).

Ligamentum laciniatum (0. T. internal annular ligament) (see also Figs. 319, 445,
446, 451, 457 and 458) is a strengthening band in the lower part of the fascia cruris, below
and behind the malleolus medialis. It goes off from the posterior and inferior margins of the
malleolus medialis, covers the tendon of the m. tibialis posterior and holds it fast on the
eubjacent bone; it then dividez into two layers. The superficial laver is stretched
out from there to the medial surface of the tuber caleanei and goes over above into
the two united lavers of the fascia eruris (see p. 365); proximally it frequemtly has a sharp
concave margin, sometimes without sharp limit; distally it serves as an origin to the fibres
of the m. abductor halluciz. (Continued on p. 379.)
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M. flexor digltorum longus
Tendo caleancus [Achillls] -

M. tibiali= anterlor

Facies medializ tibiae -

Ligamentum transversum oruris ---=

¥agina tendinis m. tibinlis posterloris
Vagina tendinis m. tibialis anterioris -
Ligamentum crociatum eruris

Borza suboutanes malleali medialls

Vagina tendinis m. tibialis anlerioris
Ligamentum erucintum cruris

Vagioa tendinis m. extensoris halluels longi

| i
> '..-*?j' :

il

Tandoe m. tiblalls anteriorls

Bursa subtendinea
m. tibializ anterioris -- 2

=

7 .

- o !‘r 1/
9 Py 4 1 i
I. _-. lﬁ:l". ¢

Vagina tendinis m. flexorls

hallucis longl Yagina tendinis

Mm, abductor et flexor Vagina tendinis ' m. flexoris
hallucis brevis (cat off) m. flexoris digi- Vagina ten- | hallucis longi
torum longl  dinism.tibialls |

posterioris
Ligamentum laciniatum (ent off)

457. Bursae and sheaths of tendons of the right
foot, injected (sheaths of tendons stained red), viewed from the medial surface.
(The mm. abductor hallucis and flexor hallucis brevis have been removed.)

Ligamentum laciniatum (continued). The deep layer passes just behind the
tendong of the mm. flexor digitorum longus and flexor hallueiz longus to the medial surface
of the caleaneus, iz firmly attached to the marging of the corresponding bony grooves and
holds the tendons firmly upon the bones; it reaches above as far as the malleolus and is con-
tinous with the vaseular sheath. Between the two layers is a eanal for the aa., vv. and nn. plan-
tares; a septum, rarely absent, separates the medial branches from the lateral.

Bursa subeutanea malleoli medialis (se0 also Fig. 459), frequently present, upon
the malleolus medialis.

Vagina tendinis m. tibialis posterioris (see also Fig. 458) begins over the medial
malleclus and ends at the oz navieulare; it frequently communicates above with the following.

Vagina tendinis m. flexoris digitorum pedis longi (see also Fig. 458) begins
below the preceding and ends in the sole of the foot at the point where its tendon crosses
that of the m. fexor hallucis longus, below the oz navieulare; above it communicates sometimes
with the preceding sheath, below sometimes with the following.

Vagina tendinis m. flexoris hallueis longi (200 alzo Fig. 458) beging below the
preceding and ends at or in front of the point where the tendom of the m. Hexor digitorum
longus is crossed, below the os naviewlare; there it sometimez communicatez with the preceding.
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458. Bursae and sheaths of tendons of the sole
of the right foot, injected; sheaths of tendons stained red.

(The short museles of the 1°* and 2™ layer have been for the most part removed.)
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Burezae infermeta-

Bursa subtendi-
nea m.tibialis pos-
terioris, frequently

present, oblong-
trongh-shaped,  be-
tween the lateral ten-
dinous process of the
m. tibialis posterior
(see Fig. 319) on one
gide, the ossa navien-
lare and cuneiforme I1
on the other zide,

Vagina tendinis
n. peronaei longi
plantaris begins at
the sulcus m. peronaei
[longi] of the os cu-
boidenm and ends at
about the medial
margin of the lig.
plantare longum: it
communicates  only
rarely with the vagina
tendinum mm. pero-
NACOTIM COMMunis.

Vaginae tendi-
num digitales pe-
dis, five, ong on the
volar surface of each
toe; they begin be-
hind, at the great
toe in the neighbor-
hood of the base, on
the other toes in the
neighborhood of the
heads of the ossa me-
tatarsalia, and ter-
minate near the ter-
minal phalanx; they
are surrounded like
those in the fingers
(gee p. 340) by the
lige. vaginalia with
the ligg. eruciata and
annularia; they never
communicate with
the sheaths which lie
mora proximalward.

Dursae mm. lum-
bricalium  pedis,
fonr, lving on the an-
terior extremities of
the mm. lumbricales,
between  them  and
the ligg. capitulorum

[0ss. metatars.] transversa; the three
medial bursae are almost constant, the
fourth occurs in half the cases,



459. Bursae and
sheaths of tendons
of the back

I‘Igh‘t foot, injected: sheaths :
of tendons stained red. {
Ligamentum | %

ranaversum oeruris—— "= 1' o

Vagina tendinis
m. tibialis anterio-
rig (=ee alzo Fig. 457)
begins somewhat
above the lig. trans-
versum cruris  and
ends  usually  some-
what above the arti-
enlatio  talonavieu-
laris.

Vagina tendinis
m. extensoris hal-
lucis longi (zce alzo
Fig. 457) begins as
the most deeply situ-
ated of the ante-
rior tendon sgheaths,
below the lig. trans-
versum cruriz  and
ende farthest forward
in the region of the
articnlatio tarsome-
tatarsen of the great
toe, distalward from
the strengthening
band situated there
(zsee p. 374); the dis-
tal end sometimes
has the appearance of
being pinched off.

Vagina  tendi-
num m. extensoris
digitorum pedis
longi (sce also Fig.
460) forms a sheath
for the tendong of the
m. extensor digitoram
longus and of the m.
peronacus 111; it be-
gins somewhat above
the preceding below
the lig. transversum
cruriz and endz over
the middle of the os
ciuneiforme 111,
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460. Bursae and sheaths of tendons of the
right foot,

injected (sheaths of tendons stained red), viewed from the lateral surface.

Bursa subcutanea malleoli Iateralis (sce also Figs, 441 and 459), verv frequently
present, upon the malleolus lateralis.

Vagina tendinum mm, peronacorum communis (zee also Fig. 458) surrounds the
tendons of the mm. peronaei and bifureates, at its proximal end for a shorter, at its distal
end for a longer, dizstance into two parts, one for each tendon. It beging above the malleolus
lateralis and ends at the beginning of the tuberositas oss. cuboidei; it communicates there
only rarely with the vagina tendinis m. peronaeci longi plantaris. Behind and below the mal-
leolus it may communicate with the joint cavity of the articulatio talocrualis.
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461. Position "
of the heart N
in the thorax,

viewed from in front.

(The level of the diaplragm on moderate
expiration is shown by the black dotted
ling; the outlines of the heart are indicated

in red.} — (In part after W, Braune.)

The heart (cor) iz an almost wedge-shaped, hollow, muscular body, intercalated as a
pressure-pump in the circulatory system. 1t consists of two fore-chambers (0. T. auricles), the
atrium dectrun and atrivm sinistram, and of two ventricles, the ventricnlns dexter and ventri-
culuz ginister, of which, after birth, the right auricle communicates only with the right ventricle,
and the left auricle only with the left ventricle. The blood flows from the auricle into the ventricle
through itz estium venosum and leaves the ventricle through itz ostivm erteriosum. The heart
iz situated asymmetrically in the middle of the thorax, so that the smaller part is on the right,
the greater part on the left side (gee also Fig, 683). The baze of the heart (basis cordiz) formed
by the auricles is dirccted somewhat backwards and to the right, the apex of the heart, apex
cordis (formed by the left ventricle alone), looks forward and to the left and comes into direct
contact with the chest-wall in the 5'" intercostal space, somewhat medial from the costocarti-
laginous junction. The ostium arteriosum dextrum (0. T, pulmonary orifice) lies usnally at the
sternal end of the left 3™ intercostal space, or behind the left 37 costal cartilage; the ostium
arterioswm sinistrum (0. T. aortic orifice) lies somewhat more medianward and downward, cloze
below the middle of the left half of the sternum at the level of the 3™ intercostal space. The
middle point of the ostium venosum dextrum (0, T. right auriculoventricular opening) lies be-
hind the right half of the sternum at the level of the sternal end of the right 4'" intercostal
space; the estium renosum sinistrum (O.T. left auriculoventricular opening) liee behind the
gternal end of the 3™ left intercostal space.

Epalteholz, Atlas. 6Gth ed. an
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462. The heart, moderately distended, viewed from above and in front.
(Facies sternocostalis.)

The heart presents for examination an inferior, almost plane surface, lying upon the
diaphragm, the facies diaphragmatica (0. T. posterior surface), and a markedly curved surface
looking upward and forward, the facies sternocostalis (0. T. anterior surface); the latter lies
partly just behind the sternum and behind the anterior ends of the 3™ to the 6' pair of
ribs, in part it iz overlapped by the marging of the lungs. The two correzponding chamber-
surfaces pass on the right rather suddenly into one another, thus forming a sort of margin,
margo acutus, whilst on the left the transition takes place gradually, and is termed margo
obtusus; these two ,,margins’ converge at the apex of the heart.
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463. The heart, moderately distended, viewed from below.

(Facies diaphragmatica.)

Tha heart: the fore-chambers are separatod from the veniricles by a groove, the sulens
coronarins (0. T. aurieuloventricular groove), which is usually filled up with bloodvezsels and
fat; it runs nearly perpendicular to the long axis drawn from the apex to the middle of the
baze and iz on the sternocostal surface in part hidden by the heginning of the a. pulmonalis
and aorta. Corresponding to the septum between the two ventricles, on the inferior surface
runs fairly straight the suleus longitadinalis posterior (0. T. posterior interventricular groove);
on the upper surface runs twisted so0 as to be somewhat Sshaped from the base toward the
apex the suleus longitudinaliz awterior (0. T. anterior interventricular groove). The latter
silens begins, covered by the left auricular appendix, on the left side of the a. pulmonalis and
meets the enleus longitudinalis posterior at the right of the apex of the heart in a zhallow
groove, the incisura [apicis] cordis.

D EL
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464. Superficial muscle layer of a maximally
contracted heart, viewed from above and in front.

{The fore-chambers have been dissected off. The outlines of the dilated ventricles of the heart
are indicated in red, the position of the ostium arteriosum sinistrum being assumed to be fixed.)
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465. Superficial muscle layer of a maximally
contracted heart, viewed from below.

(The fore-chambers have been dissected off. Two windows have been cut into the superficial

musecle layer in order to show the decper bands of Abres. The outlines of the dilated ventricles

of the heart are indicated in red, the position of the ostium artericsnm sinigtrum being assumed
to b fixed.)
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Ventriculus_ __

sinister — -Ventriculus dexter

»

466. The musculature of the ventricles of the heart,
dissected free from one another; drawn apart; viewed from below. Somewhat
schematically represented.

(On the right and left the superficial muscle iz shown.)

The heart iz covered on its outer surface by the vizeeral layver of the pericardium, the
epeardium, on itz inner surface by the endoecardinm: the main mass of the wall iz formed
of muzcle, the myocardium (o0 Fig. 472).

Musculature of the heart. Owing to the network-like arrangement, the elements
of the heart musele bundles cannot be as sharply delimited as in the skeletal muscnlature.
Besides, the bundles undergo manifold anastomosis with one another. The anastomoses appear
as flat lavers in the superficial portions so that there one can recognize a distinet lamellation,
while in the depth, where the anastomoses are more evenly developed in all directions, the
lavers are far lesz marked. In spite of thiz there iz a dominant direction of the course of the
fibres; it iz thiz only that will be described in what follows. The reader should notice that
the direction of the fibres in the directly suceessive layers changes only gradually.

The musculature *) of the fore-chambers (see Figs, 464 and 465) is very thin and partly
little regular. On the posterior and especially on the anterior surface fibres go transversely
from the wall of one atrium to that of the other; otherwise the fibres run arch-like around the
mouths of the veins and continue as rings on the termination of the vv. pulmonalesas faras to the
reflection of the pericardium; the point of origin of the left auricular appendix is also surrounded
bv mearly ring-like fibres, On the inner surface of the right forechamber strong muscle fibres
form the substratum of the erista terminalis and of the limbue fossae ovalizs; thosze of the
latter alzo send a strong bundle into the tuberculum intervenosum: the mueecle bands arize in
the region of the irigonum fibrosum dextrum. From the muscle band of the erista terminaliz the
mmn. pectinati take their origin (zee p. 394). In addition, some fibreg go over directly into the
radial fibre-layer of the valvulae tricuspidali= and bicuspidalis (see page 393). The lumen of
the auricular appendices iz traversed by numerousz irregularly arranged muscular columns
(trabeculae earneae).

*) In the description of the musculature (pp. 3838—3R89Y) the heart is thought as being
placed with the base upward, the facies diaphragmatica backward and the apex downward.
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467. Course of the principal layers of muscle
of the left ventricle of the heart,

viewed from below. Partly schematie.

(Parts of the wall of the heart have been removed above, on the left side below.)

The musculature of the ventricles (zee aleo Figs. 464—466 and 468—470) is in itz
superficial layer common to both ventricles, but otherwise partly separated. The most super-
ficial muscle layer (vorter fibres, see Figs. 464, 465 and 470) arizes in general from both annuli
fibrogi and rung in slightly (left-)interwoven spiral turns (the fibres of the left ventricle usnally
more steeply than the fibres of the right ventricle) in front from the right and above down-
ward and to the left, behind from the left and above downward and to the right. The layer
is in general easily separable from its substratum. At the apex of the left ventricle the fibres
converge and come to lie in lavers (vorter cordiz. see also Fig, 464), bend sharply around
into the interior of the left ventricle and become lost on the geptal wall, in the pupil]::r}‘
muzcles and in the trabeculae carneae of the left chamber.

The museulature proper of the right ventricle (zee alzo Figs, 464—4606 and 468— ITE,!:] 15
thin and shows in general two layers. The portion containing the ostium venosum shows, es-
pecially well marked in the dilated heart, an external, thin, continuous layver and an inner laver
arranged more or less like a network, The fibres of the external laver arize from the posterior
portions of both annuli fibrosi and between them, and run in the wall of the right ventricle
forward in a direction similar to that taken by the vortex fibres, though less perpendicularly.
Then a part of the fibres bends avound sharply into the interior and mixes with the fibres of the
inner layer (zee below). Another part enters in front into the septal wall; lln s fibres are joined
by fibres which surreund the conus arteriosus in a ring-shaped manner. The fnner laver is
formed of short bands of fibres which arise partly at the upper margin ul’ the septal wall, go
toward the apex, turn at varving levels toward the external wall and run upward in this
again, in part to end as the musculi papillarez, in part to reach the annulus fibrosuz as the
trabeculae carneae; between these columns are others which are stretched out transversely.
The conus arteriosus possesses on the inside of the mentioned laver of cirenlar muscle a longi
tudinal layer at right angles to it; the latter forms longitudinal ridges in the contracted heart.
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467*. The atrioventricular bundle and its distri-
bution in the right ventricle.

{The wall of the atrium and of the ventricle has been partly removed. The atrioventricular
bundle has been exposed by removal of the endocardium and of the muscle layer ecovering it.)

The musculature of the left ventricle is dizstineily thicker than that of the right. Its
fibres arise from the annulus fibrosus sinister and run downward (in layers and interwoven
in slightly spiral turns) on the anterior, left and posterior surface of the left ventriele in a
direction similar to that taken by the vortex fibres, though always less perpendicularly. Behind,
the fibres enter into the septal wall and run forward in it. Then a part of them turns into
the depth and bend around into the anterior papillary muscle; another part runz farther in
the anterior and left ventricular wall and ascends partly in the posterior papillary muscle,
partly alongside of it to the region of the trigonum fibrosum dextrum. Next to the external
oblique fibres in the middle are those which are arranged approximately horizontally, that is,
at right angles to the axis of the heart, and, next to these in the inner layer, are the fibres
that ron again obliguely, but in an opposite direction to the external (in right handed screw-like
turns, that is in front from the right and below to the left and upward) (see Fig. 467). Thus,
in general, the fibres leave the heart’s apex free; this apex is thin-walled, and iz formed only
by the vortex fibres. The fibres, that run toward the base at the internal surface of the
ventricle join the continuations of the vortex fibres (zee page 339) and are arranged in gentle
serew-like turns that rum, however, nearly parallel to the long axis of the heart. Along
with the papillary muscles they form as the trabeculoe carneae, numerous long thick longitu-
dinal ridges, which are united by thinner eross ridges to form a network. The saptal wall ba-
low the ostinm arteriosum is the only part that iz completely smooth; upon it the left branch
of the atrioventrieular bundle (see p. 3839%) runs downward.

=== atrioventricular bundle

e e i
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467°. The atrioventricular bundle and its distri-
bution in the left ventricle.

(The left atrium and the left ventricle have been eut open and spread apart. The atrio-
ventricular bundle has been exposed by removal of the endocardinm.)

The musculature of the atria is connected with that of the ventricles only by means
of a narrow bundle situated in the goptal wall. This bundle is known as the atrioventricular
bundle (see also Fig. 4672); it is a part of the conduction system of the heart and is com-
poced of muscle fibres of a somewhat lighter color and of a slight yvellowish tint. It begins
a little in front of the opening of the sinus coronarius, elose behind the septum membranaceum
ventriculorum (see page 392), just above the upper, sharp margin of the septum musculare
ventriculorum usually in a small thickening (Tawara’s node), into which radiate certain bands
of uneertain origin derived from the atrial musculature (especially from the region below the
opening of the sinus coronarius). The trunk, 1—2 mm. in thickness, of the bundle runs out of
thiz node for a distance of about 1 cm. on the lower margin of the septum membranaceum
along the edge of the septum musculare (displaced somewhat to the right); it runs forward
and undergoes subdivizion into a right and a left branch., The right branch runs, as a rounded
bundle, in a eurve that is glightly convex forward, on the right side of the ventricular septum,
It extends downward, more or less hidden in the muscle mass, just behind the origin of the
anterior medial papillary muscle (see p. 396) and enters the large trabecula carnea, which
forms a bridge between the septal wall and the large papillary muscle. From this poeint on it
scannot be followed further with the naked eve. The feft Sranch extends downward and a little
to the left, and, at the lower margin of the septum membranacenm beneath the peint of
attachment of the valvula semilunaris posterior aortae, reaches the left surface of the ventri-
cular septum, passes obliguely downward and forward upon it as a broad but very thin band
of fine fibres, and then divides, while still in the upper third of the ventricular septum, into
two branches. Of these two branches, the anterior splitz up and passes to the trabeculae, which
extend to the base of the anterior papillary muscle; the posterior, bending a little downward,
gimilarly reaches the base of the posterior papillary musecle; a few fibres are split off and
become lost in the rest of the trabecular network. The left branch with all its vizible branches
lies close beneath the endocardinum and is partly visible throngh it.
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468 and 469. Cross-sections of two hearts
between the upper and middle third of the ventricles, perpendicular to the
|.II|!|._'.'_ :'I..*IEH. sS0on tht"l".ill'l [|!I.|..' |'|.'||‘|-|:'F‘|[ HilEl?.

The npper heart has been fixed in systole, the lower in diastole. (After L. v, Krehl.)
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470. Base of the contracted ventricles,
after removal of the fore-chambers. The valves are elosed.
(The outlines of the distended ventricles are indicated in red, the position of the ostium
arteriosum sinistrum being azsumed to be fixed.)

The annuli fibrosi are dense, narrow bands of connective tissue, which surpound the
ostia venosa at the base of the ventricles. They zerve for the attachment of the muscular fibres
of the atria and of the ventricles, and from them arize in largest part the valvulae tricuspidalis
and bicuspidalis. The righ t surrounds the ostium venosum dextrum in the form of an oval
closed ring. The left iz horse-shoe-shaped surrounding the right, inferior and left zides
of the oztium venosum ziniztrum; it beginsg right and left at the root of the aorta in a nodular
thickening on either side, the trigonam fibrosem: between these the anterior cusp of the valvola
bicuspidalis arizes directly from the membranouns wall of the root of the aorta,

The differences between the contracted and dilated ventricles are as follows
(e alzo Figs. 462—465, 468 and 469):

In the dilated ventricles the diameter of the base iz nearly the same as that of the
long axis; the form approaches that of a hemizphere. The conus arteriosus projects somewhat,
the lower surface in its left section projects distinetly convex and shows in the middle and
in its right section a furrow-shaped shallow depression, particularly marked toward the
apex; the ostia venosa and arteriosa are large, the cavities of the ventricles are wide open; the
trabeculae carneae extend partly through the lumen of the ventricles, and the muzcunli papillares
gtand ont partly free in the ventricular cavities.

Un maximal contraction of the ventricles, the diameters of the base are markedly shor-
tened, while that of the long axis diminishes only slightly; the form is wedge-shaped. The conus
arteriosus shortens and sinks in; the facies diaphragmatica bulges throughout slightly convexly,
and the furrow-shaped depression in the dilated heart is still pereoptible only at the level of the
apex slightly bent downward: the suleus longitwdinalis anterior has o more marked spiral
twist, the ostia venosa are markedly diminished in size, the ostia arterioza lesz markedly, the
cavities of the ventricles are represented only by a slit (with the exception of a space situated
above the apices of the papillary museles); the trabeculae carncae and the musculi papillares
lie close to the walls and form ridge-like projections.
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471. Transverse section through a distended heart
approximately parallel to the facies diaphragmatica.
(Inferior half of the section, viewed from abowve.)

The septum ventriculorum (interventricular septum) (see also Figs, 466, 468 and 469)
geparates the two ventricles from one another completely. It is muscular in by far its largest
part (septum musenlare ventriculorum), is formed by a corresponding portion of the museula-
ture of each of the two ventricles and can be divided into its two components only by artificial
means. On contraction it thickens and the distance between the two sulel longitudinales dimi-
nighes, The septum membranaceum ventrienlorum (0. T. undefended space) is a small area of .
pure connective tissue situated in the region of the atria. Its left surface is situated just be-
tween and in front of the opposed margins of the valvulae semilunares dextra et posterior aortae
(zee also Figs. 4673, 4670 and d??]'. its right surface is divided into two parts by the cuspis
medialis valvulae tricuspidalis arising from it: the posterior part looks into the right atrium,
the anterior into the right ventricle. About thp relations of the septum memhrunamum to the
atrioventricular bundle sce p. 389b,
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472. Transverse section through the valvula
bicuspidalis [mitralis]. The valve is set.

(Inferior half, viewed from above.)

The museuli papillares (papillary museles) (zee alzo Figs. 468, 469, 471, 475 and 476)
are more or lesz isolated, bluntly wedge-shaped elevations of the internal muzeular laver of the
ventricles. They vary much in size and in different hearts present considerable differcnces in
appearance. From the tip of cach muscle there go off one or geveral tendinons threads (chordae
tendinede) of variable strength, which become attached partly to the free marging (chordae
tend. of the I order), partly to the ventricular surface (chordae tond. of the 11 order) of the
cusps of the valves guarding the ostin venosa; the insertion is in the form of a triangular flat
expansion. Each papillary muscle gives off chordae usually to two adjacent ensps. In addition
other tendinous threads (chordae tend. of the 111 order) arise directly from the musculature
of the ventricles near to the peripheral margin of the valves and become attached in the same
way also to the vemtricular surface of the ensps. The chordae tendineae are of unequal length
and are so arranged that the valve is set when they are all put upon the stretch, and viee versa,

The raleuln tricuspidalis and raleala bicuspidalis [mitralis] (zee alzo Figs. 470 and
471) conzigts each of a tube-like membrane, which is attached to the annulus fibrogus (also
partly to the wall of the root of the aorta on the left side) and is divided at its free margin
by deep incisures into large soils or cusps (cuspides) and by lezs deep incizures into variably
developed, smaller, intermediary cusps. They are covered on both sides by endocardium, contain
in their peripheral third external circular and internal radial muscle fibres which are connected
with the musculature of the fore-chambers (see p. 385) and poszsess in this part also vessels,
At the end of the diastole of the ventrieles, the central portions of the atrial surfaces of the
cusps become applied to one another (the valves become set); the closure is water-tight and
during the systole becomes gradually ever more complete, since the ostia venosa are markedly
diminished in size, and thus ever larger sections of the cusps of the valves are applied fo
one another.
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473. Right fore-chamber (atrium dextrum)

of a markedly distended adult heart, viewed from the right.
(A part of the wall of the atrium has been removed.)

The atrinm dextrum (right fore-chamber, O. T. right auricle) (see also Figs., 462—465
and 471) is of the shape of an irrepular short cylinder. A groove, variably developed, running
perpendicularly over the posterior external surface, the suleus terminalis atrii dextri, and a
ridge on the corresponding spot of the inner wall, the erista terminalis, mark off a posterior,
medial portion, the sinus venarum [eavarum |, which is derived from the right horn of the sinus
reuniens of the embryonic heart (see also p. 402). It contains in its lower and upper walls the
mouths of the vv. cavae BUperior and inforior and in {-."!"Ill'rill has smooth walls, Between the
opening of the v. cava inferior and the sulews coronarius to the left of the suleus terminalis
there is often visible on its outer surface an irregular lumpy projection (appendiz auricularis
posterior) (see Fig. 463). The posterior wall of the sinus iz bounded partly by the atrinm
sinistrum, being slightly shoved forward by the same and presents there a transverse ridge, the
toberculum intervenosum [ Loweri] (0, T, tubercle of Lower). The left wall iz formed by the
septum atriorum (O, T. interauricular septum), which consists partly of muscle, partly (pars
membranacea septi atriorum) of pure connective tiszue. The latter spot lies in the lower part of
the wall, is somewhat deepened (fossa ovaliz) and iz gurrounded in front, above and behind by a
strong ridge of muscle (limbus fossae ovalis [ Vieussenii J). Starting at the anterior limb of the
limbus, and ariging from the inferior wall, ig a thin, often partially perforated, fold of connective
tissue which surrounds the mouth of the v, cava inferior from in front and sometimes also from
the right, valvule venae cavae [inferioris, Eustachii ] (0., Enstachian valve). Just in front of it,
in the angle between the inferior, left and anterior walls, lies the mouth of the sinus coronarins;
it is only imperfectly closed from below by the sickle-shaped valvule sinus coronarii [ Thebesii]
(0. T. coronary valve or valve of Thebesiug), which iz often perforated. The anterior wall
of the atrium containg the ostinm venosum of the right ventricle. The right wall presents
numerous muscular ridges projecting on the inner surface (musculi pectinati) (see also Fig.
471); these arige from the erizta terminalis and extend approximately in the direction of the
long axiz of the heart as far as the sulcus coronarius; between them at the dilated heart
the wall iz translucent.
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474. Right fore-chamber (atrium dextrum) of a fetal
heart (8™ month), viewed from the right.
(A part of the wall of the atrium has been removed. Magnification: 2 = 1.)

Atrium dextrum (continued). From the upper wall projects the bluntly wedge-shaped
aurienla dextra (right auricle of the heart) (0. T. right aurienlar appendix). It eurves around
the first portion of the aorta ascendens to the left, is slightly notched above and below but
otherwize smooth; it Presents ingide numerous irn'glllur crossing muscular columns, trabeciloe
Clriede.

During fetal life the two atria communicate with one another through an opening, the
foramen ovale, situated at the gpot which later iz the fossa ovalis. At its margin in front
and above it is surrounded by a horse-shoe-shaped, powerful band of muscle, which later becomes
the limbus fossae ovalis, and behind and below it is bounded by the ralenla foramivis ovalis
which rises as a thin connective tissue plate from behind and below and projects, groove-like,
mto the left atrium. Just after birth, as soon as the pressure in the left atrium becomes higher
than in the right, this valve is pressed upon the limbus and fuses with it almost eompletely,
occagionally, however, leaving a small capillary slit open. The valvula foraminis ovaliz be-
comes accordingly later the foor of the fossa ovalis: the anterior concave margin of the valve
is often retained and is visible inzide the left atrium on the septal surface (see p. 397).

The ventriculus dexter (right veniricle) (sce Figs, 462—466, 468—471 and 475)
has the shape of a wedge: its left coneave surface is attached to the right side of the left
ventricle; its apex does not reach the apex of the heart. The base of the wedge is hidden
by the attachment of the right atrium; the inferior, the right and the superior anterior surfaces
lie froe; the latter goes very gradually over into the arteria pulmonalis, and in the distended
heart projects markedly convexly forward (eonus arteriosus). On the inside, marking off the
conus arteriogus from the rest (the venous portion) of the ventricle, is a muosenlar projection
crista supraventriculariz) which extends, arch-like, from the chamber-base, to the anterior
medial papillary muscle (see p. 396) or passes a little before it; a slight ridge, which extends
from the region immediately behind this papillary muscle on the septum in the direction to the
apex, to the roots of the great papillary muscle, contains the continuation of the right limb of
the atrioventricular bundle (sce p. 389%). The venous portion presents at the septum a fairly
smooth wall, but elsewhere very many trabeculae carneae (see po 330), The ostinm venoswm
can be cloged by the calenle tricuspidaliz (trienspid valve): this presentz (oo Fig. 4700 o large
cusp adjoining the interventricular septum (enzpis mediolis), further a small cuspis anterior
corresponding about to the conus arteriosus, a large euspis posterior turned toward the right
free wall, and, usually, between the cuspis medialis and cuspis posterior an additional small
intermediary cusp.
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475. Right ventricle (ventriculus dexter) i

of a markedly distended heart, viewed from the right and above.
{The largest part of the right and anterior wall has been removed; the atria have been removed.)

Ventriculus dexter (continued). The chordae tendineae of the anterior and posterior
cugps come partly from a large papillary muscle which stands up free from among the trabe-
culae carneae below the junction of the conus arteriosus with the venous portion; besides this
there is usually one emaller (posterior medial) papillary musele between the septum and the in-
ferior (diaphragmatic) wall, as well as one very small (anterior medial) between the anterior
and medial cusp on the septum just below the crista supraventriculariz (see p. 395), in whose
place several papillary muscles always can be found; the medial cusp receives many chordae
directly from the septum itself. The papillary muscles of the right ventricle present marked in-
dividual variations. The conus arteriosus is more tubular, has a fairly smooth wall and goes
over through the ostivm grteriosum into the a. pulmonalis; at the entrance to the latter are
situated the valeulee semilunares arterine pulmonalis anterior, dextra, sinistra (semilunar
valves of the pulmonary arterv) (see p. 398).
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476. Left ventricle (ventriculus sinister)
of a distended heart, viewed from in front and somewhat from the left,
{The anterior wall of the left ventricle has been almost entirely removed, the left wall partially
and with them also the anterior papillary muszele; the atria have been cut away. A arrow
has boen introduced into the ostinm arteriosum.)
The atrium sinistrum (left fore-chamber) (0. T. left auricle) (see Figs. 462—465 and
478), is wedge-shaped, broad behind, narrower in front. At the junction of the posterior with
the lateral surfaces, right and left, lie the openings of the venae pulmonales. The right wall,
formed partly by the septum atriornm, shows frequently the coneave margin of the valveln fora-
ntinis ovalis (see p. 395). The anterior wall contains the ostium venosum vemtriculi sinistri.
From the junction of the right with the superior wall goes off the zigzag-curved auricula sinis-
tra (left auricle of the heart) (0. T. left auricular appendix) which curves around the a. pul-
monalis from the left and reaches as far as itz anterior surface. This left auricular appendix
contains mside it numerons interlacing trabeculae corneae; otherwise the wall of the atrinm
i smooth inside,
Epalteholz, Atlas. Bth ed, 20
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477. Valvulae semilunares aortae, opened up.

(The left ventricle and the aorta have been opened by a cot passing between the right and the
left valve; the walls have been spread apart.)

The ventriculus sinister (left ventricle) (see Figs. 462—472 and 476) has the shape
of an egg, the large end of which is directed toward the right and backward and contains the
ostia venosum et arteriosum; the other end forms the apex of the heart. As regards the inner
surface see also p. 389s, The ostium venosum is guarded by the valouln bicuspidalis [mitralis]
( bizeupid or mitral valve). This consists of two large eusps and usually two small in
cusps; of the larger cusps, the euspis anterior, situated to the left and behind, arises from
the annulus fibrosus sinister; the euspis anlerior, situnated to the right and in front, comes
however only partially from the annulus fibrosus sinister, having its origin chiefly from that
connective tissue portion of the root of the aorta which extends between the trigona fibrosa,
so that the ventricular surface of this cusp goes over directly into this part of the wall of the
aorta (zee also Figs. 471 and 476). The chordae tendineae come from two papillary muscles,
an anterior and a posterior one, each of which can in turn be divided into several wedges; both
muscles are developed from the left wall and correspond in their position approximately to the
sinistra, posterior; the pogterior portion of the left valve and the left portion of the posterior
valve arise from the membranous part, the other parts of these valves and the right valve from
the muscular part of the root of the aorta.

Each valvula semilunaris presents just below the middle of itz concave, fres margin
a small nodular thickening, nodulus valvulae semilunaris [ Arantii], and on both sides of
thiz, near the margin, & sickle-shaped, thinner portion, lunula calvulae semilundaris, by means
of which it lies against the neighboring valve.

The emall or pulmonary cirenlation consizts of the a. pulmonalis, the vv. pulmonales
and their branches,

The a. pulmonalis (see Figs. 462—464, 478, 680 and 681) extends on the left side of
the aorta ascendens obliquely to the left and backward and divides below the arcus aortae into
a ramus derter and a ramus sinister. The former goes below the arcus aortae behind the
aorta ascendens and v. cava superior, in front of the bronchus dexter to the hilus of the right
lung; the r. ginigter runs in front of the bronchus sinister and the aorta thoracalis to the left
lung. In the prolongation of the main stem a band of elastic-connective tissue, the ligamentum
arteriosum, the remains of the obliterated ductus arteriosus [Botalli], extends to the concave,
anterior wall of the end of the arcus aorta (see p. 491).

The vv. pulmonales (see Figs, 478, 671, 672, 680 and 651) come from the hilus pul-
monalis on each gide and open into the atrium sinistrum. They run on both gides in front
the main branches of the a. pulmonalis and in front of the bronchi; in addition the right veins
go behind the v. cava superior and the atrinm dextrum, the left in front of the acrta thoracalis.
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478. Position of the great vessels,
viewed from in front.

[Pieces have been cut out of the v. cava superior, aorta and a. pulmonaliz; the heart has been
turned downward, so that the apex looks downward.)
ab*
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479. The arteries of the heart,

viewed from above and in front.
(The ostium arteriosum dextrum and the a. pulmonalis have been removed.)

The a. coronaria [cordis] dextra (right coronary artery) (see also Fig. 480) arises
in the right sinug aortae [Valzalvae] (see Figs. 477 and 484), runs at first between the right
auricular appendix and the conus arteriosus, then in the sulens coronarius first to the right and
then upon the facies diaphragmatica to the left; finally it bends around into the sulcus longi-
tudinalis posterior and, as the ramus descendens posterior, arrives cloze to the apex of the heart.
It gives off large branches to the right ventricle, small branches to the right atrium and (from
the r. descendens posterior) to the left ventricle and to the septum ventriculorum.
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480. The arteries of the heart, viewed from below.

The &. coromarvia [cordis] sinistea (left coronary arlery) (see also Fig. 479) arises
from the left sinus aorta [Valsalvae] (see Fige. 477 and 484), is usually larger than the right
and divides just alter its origin into two branches. The ramus descendens anterior extends at
firet behind the a. pulmonalis, then to the left from it, covered by the left anricular appendix,
to the sulens longitudinalis anterior, in which it rung as far as the incisura [apicis] cordis,
usually going over upon the facies diaphragmatica; it gives off larger branches to the septum
ventriculornm and the left ventricle and smaller branches to the right ventricle. The rans
eirenmflexus, hidden below the left auricular appendixz, goes in the sulens coronarius first
to the left, then upon the facies diaphragmatica to the right and does not reach the suleus
longitudinaliz posterior; it gives off larger branches to the left ventricle and smaller ones to
the left atrium.

Both aa. coronariae vary not rarely in as mueh that the ramus circumflexus of the left
reaches on the facies diaphragmatica as far as to its right margin (and thereby gives off the r.
dezcendens posterior), or that the right may run as far as the left marging in the first case the
right, in the last case the ramus cirenmflexnz of the left is shortened accordingly.

Both aa, coronariae anagtomose with one another by means of innumerable minute
branches, usually inzide the muscle, more rarely on the onter surface just beneath the epicardium.
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48]. The veins of the heart, viewed from below.

Most of the veins of the heart open into the sinus eoronarins. This lies on the facies
diaphragmatica in the sulcus coronaring, extends to the left as far as the opening of the v.
obliqua atrii sinistri [Marshalli] and opens at the right into the right atriom (see Fig. 473);
it arises from the cross-piece of the embryonic sinus reuniens (see also p. 394) and, as such,
possesses cross-striped (cardiac) muscle fibres. The vein openings into the sinug are partly closed
at their mouths by valves, which, elsewhere, are abgent. All the veins of the heart anastomose
with one anothor,

The v eordis parca opens from the right into the sinus; it runs in the sulens coro-
narius and comes partly from the right ventricle, partly from the right atrinm.

The v. cordis media extends in the suleus longitudinaliz posterior from the apex of the
heart to the base; it receives its branches from both ventricles and from the septum ventri-
culorum and opens from the right into the sinus. -|

The ». obligua atrii sinistri [ Marshalli] (O, T. oblique vein of Marshall) runs downward
as a small branch on the left side of the left atrium in front of the pulmonary veins and
opong from the left into the sinus. It connects above with the fine, fibrous ligamentum venae
cavae sinistrae (see Fig. 463) which runs downward from the v. anonyma sinistra in front of
the left pulmonary vessels and gives rise to a low fold of the epicardium; together with this r
ligament the v. obligua atrii sinistri is a remmant of the embryonic v. cava sinistra. -
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& 482 The veins of the heart, viewed from above and in front.
. The veins of the heart (continued) (zee also Fig, 481).

¢ The ©. posterior ventriculi sinistri, on the left side of the heart, receives branches from

the left ventricle and opens into the v. cordis magna or to the right into the sinus coronarius.

The v. cordis magna arises at the apex of the heart, runs at first in the suleus longi-
tudinalis anterior toward the base, then in the suleus coronarius around the left surface to
the sinus coronarius: it collects its blood partly from the right, but chiefly from the left
ventriele, from the septum ventriculorum and from the left fore-chamber.

The vr. cordiz anteriores, varving in number, upon the right ventriele, open at the
guleus coronarius directly into the right atrium.

The ve. eordis minimae open directly into the cavities of the right and left heart by
means of the foraming renarum mivimarum [ Thebesii ] (see Fig, 471).
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483. The heart, viewed from the right and in front, showing
the place where the per:cardium is reflected.

(The large arterics have been drawn away somewhat from the atria.)

The pericardium (see also Figs. 678—683) iz a serous sack, closed on all sides, which
presents a visceral layer, epicardium, firmly attached to the heart muscle, and a parietal
layer. Between the two layers is a small slit-like space in which are contained several grams
of a clear serous fluid, the liguor pericardii.

The fpu:urdmm (see also Figs. 462 and 463) covers completely the free aurfm of the
ventriclez of the heart and contains deposits of fat of variable size along the vessels. The
atria are aleo covered on their free surface in large part by the epicardiom, only the posterior
surface of the left and a narrow, vertical strip of the right atrinm remaining free from it; the
v. cava superior ig covered by it for a distance of one little finger’s breadth; the v. cava inferior
and vv. pulmonales are coversd by it only at the point where they open inte the heart. The
a. pulmonaliz and aorta ascendens are connected with one another by connective tissue, are
coversd in common by the epicardium and are separated from the anterior wall of the atria
v a elit, the sinws trawsversus pericardii, which is closed above and below but open to the
right and to the left. The epicardium iz reflected into the parietal layer of the pericardium
along the junction between the aorta ascendens and the areus aortae, az well as over the
bifurcation of the a. pulmonalis.
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b 484. Aortic arch with its branches,

viewed from the left and in front.

(After a plaster mould.)
Perieardium (continued) (see Figs. 483, 678—683). The parietal layer is fused, on its
i

lower surface, firmly with the diaphragm, on the posterior surface looszely with the oesophagus
and the aorta thoracalis: to the right and left it is imtimately anited with the pleura pericardiacs.
In front it is partly covered by the thymus and loosely connected with it; it lies in part just
behind the eorpus sterni and is fastened to it by several powerful, tendinous bands of fibres,
the ligamenta sternopericardiaca (not illustrated), as well as by loose connective tissue,

The aorta runs, from the ostium arteriosum sinistrum, at first, upward (aorte ascen-
dens); it then bends around backward (arews aortae), and goes finally downward (aorta des-
cendens), above, in front of the thoracie spine (aorta thoracaliz), below, in front of the lumbar
gpine (a@orta abdominalis). 1t ends in front of the lower margin of the 4" lumbar vertebra, a
little below the navel.

The beginning of the aorta ascendens (see also Figs, 461, 462, 478 and 479) lics
behind that of the a. pulmonaliz and presents a flask-like swelling (bulbus aortae) with three
gemaller bulgings (sinus aortae [Valsalvae[), of which each corresponds to one valvula semi-
lunariz aortae. Thenee the aorta passes upward and turns only a little to the right and for-
ward; it lies behind the right auricular appendix of the heart and ascends in the median plane
behind the corpus sterni, on the right side of the a. pulmonalis and on the left side of the v. cava
guperior; behind, it adjoins the left atrium and the ramus dexter a. pulmonalis. The only larger
branches given off by it are the two aa. coronarine [eordiz] (see pp. 400 and 401).

A
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485. Superficial arteries of the neck,

viewed from the right and somewhat from in front, .
(The head iz bent somewhat backward; the parotid gland has been completely removed; the mm
pectoralis major, sternocleidomastoidens and the museles of the face have been parj:iallrmmnvﬂi_‘

The areus aortae (mortic arch) (sce Figs. 478, 484, 607, 681 and 682) arches upward,
being convex, from before backward, and at the same time somewhat to the left, crossing the
point of division of the a. pulmonalis and the bronchus sinister; on the right it lies upon the
trachea just above ite bifurcation; its highest convexity reaches to the level of the breast-bone
junction of the first rib; below it ends on the left side of the body of the 4'® thoracie vertebra.

From the upper wall of the aortic arch go off: a. anonryping, a. earotis communis sinistra
and a. subclaria sinistra. i
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At the junction of the arcus aortae with the aorta thoracalis there is frequently a con-
striction, the isthmns aortae, and, just beyond this, an oblong expansion, the aortic spindle
(see Fig. 484). Both formations are especially well marked when the vessel is much curved.

A. anonyma (innominate artery) (sce Figs. 478, 500 and 607) runs obliquely in front
of the trachea from the left and below to the right and upward, covered in front by the venae
anonymae; it divides behind the articulatio sternoclavieularis dextra and somewhat above it
into the a. carotis communis dextra and the a. subelavia dextra.

_ A, carotis communis (common carotid artery) (sec also Figs. 358, 486, 492, 500
337 and 540) runs (left behind the articulatio sternoclaviculariz), at first on the right somewhat
farther forward, on the lateral side of the trachea and oesophagus, then behind the lobe of the
thyroid gland, in front of the mm. scaleni and longus colli, upward and somewhat backward and
divides near the cornu superius of the cartilago thyvreoidea into the a. carotis extersa and the
a. carotis inferna. It is accompanied in front and lateralward by the v. jugularis interna, in
front by the ramus descendens n. hypoglossi, behind by the n. vagus, and iz partially covered
by the mm. sternocleidomastoideus, sternohyoidens, stornothyvreoideus and omohyoidens.

A. carotis externa (external carotid artery) (see also Figs. 489, 490 and 492) passes
almost straight upward, partly covered by the venter posterior of the m. digastricus and by
the m. stylohyoidens, runs along the posterior margin of the ramus mandibulae on its medial
surface (surrounded generally on all sides by the glandula parotiz) and divides at the eollam
mandibulae into its two terminal branches: a. temporalis superficialis and a. marillaris interia.
It is partly covered by the v. facialis communis and by the n. hypoglossus. Branches:

1. A. thyreoidea superior (superior thyroid artery) (see also Figs. 486, 492 and
300) arises from the anterior wall of the point of division, sometimes even somewhat more
deeply; runs in a curve forward and downward to the upper end of the lateral lobe of the
thyroid gland, covered partly by the venter superior of the m. omohvoidens. Branches:

a) Ramus hyoideus upward to the hvoid bone.

b) Ramus sternocleidomastoidens lateralward and downward to the m. sternocleidomast..

¢) A. laryngea superior perforates the membrana hyothyreoidea, being covered by the
m. thyreohyoideus, and anastomoses on the lateral surface of the larvngeal muscles
with the a. laryngea inferior (from the a. thyreoidea inferior) and with a branch of d).

d) Ramus cricothyreoideus (see Figs. 486 and 500), in front of the m. ericothyreoideus and
the lig. cricothyreoidenm medianward; under the cartilago thyreoidea it gives a
branch to the laryngeal museles (see ¢) and anastomoses with that of the other side.

¢) and f) Hamus anterior and ramus posterior, to the anterior and posterior surface of
the thyroid gland; both break up into numerous rami glandulares (to the gland).

2. A. lingualis (lingnal artery) (see alzo Figs. 486 and 492) goes off, at the level of
the greater cornu of the hyoid bone, from the anterior wall, extends in a curve upward upon
the m. constrictor pharyngis medius, then, parallel to and above the hyoid bone, medially to
the m. hyoglozsus forward upon the m. longitudinalis inferior and the m. genioglossus, Branches:

a) Ramus hyoidens downward to the lateral surface of the hyoid bone.

b) Rami dorsalez lingnae, double or single, on the medial surface of the m. hyoglozsus,
upward to the region of the root of the tongue and the tonsil,

¢) A. sublingualis arises at the anterior border of the m. hyoglossus, runs between the
m. mylohoidens and the m. genioglossus below the glandula sublingualis forward,
supplies the floor of the mouth and the gums of the anterior teeth; it anastomoses
through the m. mylohyoidens with the a. submentalis,

d) A. profunda linguae (0. T. ranine artery), very tortuous, runs uwpward and forward
between the m. longitudinalis inferior and the m. genioglossus; it anastomoszcs above
the frenulum linguae with that of the other side.

3. A. maxillaris externa (external maxillary artery) (0. T. facial artery) (see alzo
Figs. 487 and 492) arises, cloge above the a. lingualis (sometimes in common with it), from the
anterior wall, covered by the venter posterior of the m. digastricus and by the m. stylohyoideus;
it runs forward in a S-chaped curve on the medial and upper surface of the glandula sub-
maxillariz, between it and the lower jaw, then bends around the basis mandibulae to the anterior
margin of the m. mazseter and paszez, very tortwous, upen the mm. buccinator and caninus to
the side of the noze. In the face it is covered by the platyvema, mm. rizoring, zygomaticus and
quadratus labii superioris, separated from the latter by the v. facialis anterior. Branches:

a) A. palating ascendens (0. T. ascending or anterior palatine artery) (see Figs, 486 and
492} arises near the origin (frequently from the a. carotis externa or a. pharyngea
ascendens), rung upward upon the m. stylopharyngeos, then between this muscle
and the m. stvloglossus, then upon the m. conztrictor pharvngis superior to the me-
dial surface of the m. tensor veli palatini; it supplies the soft palate and the pharynx.

b) Ramus tonzillariz (see Fig. 492), frequently a branch of a), runs upon the m. con-
strictor pharyngiz superior to the tonzilla palatina and to the soft palate.
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inferior 3. A. maxillaris externa (continued):

e) A submentalis (ze0 Fig. 485) rungunder them.
. myloliyoidens, between it and the glandula
i submaxillaris, forward to the region of the
chin ; it anagtomoses with thea. sublingualiz,

d) Hami glandulares, arizing partly from ¢), to the glandula submaxillarie.

e} A. labialis inferior (0. T. inferior coronary artery) (see Fig. 487) arises below the angle
of the mouth, runs medianward in the lower lip in the m. orbicularis oris, close to
the mucous membrane, and forms a broad anastomosis with that of the other side.

) A labialis superior (O, T. superior coronary artery) (see Fig. 487) arises at the angle
of the mouth, runs in the upper lip like ) in the lower; branches to the nasal septum.

g) A angulariz (see Fig. 487), the terminal branch, ascends almost vertically along the
lateral margin of the nose and anastomoses with the a. dorsalis nasi (from the a.
ophthalmica).

4. A. temporalis superficialis (superficial temporal artery) (see Figs. 485, 487—489)
ascends behind the proe. condyloidens mandibulae, in front of the tragus, over the root of the
zvgoma; it is covermd at first by the glandula parotis, and then, very tortuous, lies upon
the fazeia temporalis and galea aponeurotica; it divides above the ear into its two terminal
branches, ramus frontalis and romus parietalis. Branches:

a) Rami parotidef, in part also directly from the a. carotis externa, to the parotid gland.

by A, trawsversa faciei (0, T, transverse facial artery), runs forward to the cheek directly
upon the m. magseter, just below the zygoma, covered behind by the parotid gland.

e} Nami auwriculores auteriores, 3—4, to the auricle and to the external auditory canal.

d) A temporalis media (medial temporal artery) (see Fig. 489) perforates the fascia tem-
poralis just above the root of the zygoma, runs upward in the sulcus a. temporalis
mediae of the temporal bone and iz distributed in the m. temporalis.

e} A. zygomaticoorbitalis, above the zvgoma, to the upper margin of the orbit.

f) Ramus frowtalis (O, T. anterior terminal branch), is tortuous and extends first for-
ward and upward, then backward upon the m. epicranius.

gl Homus parietalis (0. T. posterior terminal branch), tortuous, backward and upward.

f) and g) form a rich anastomotic network with one another, with the aa. frontales and occipitales.
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487. Superficial arteries of the face, viewed from the richt.

(The platysma, m. rizoriuz and m. quadratus labii superioriz have been removed,)

9. A, sternocleidomastoidea (see Fig. 483) arises, at the same lovel as the a. maxil-
lariz externa {Uﬁl?ll from 6.), from the outer wall and goies in a curve, in front of the n. hypo-
glozsus and the v. jugnlariz mterna, lateral- and downward to the m. sternocleidomastoidens.

6. A. oceipitalis (see Fig. 439), somewhat above the previous artery, from the posterior
wall, runz at first upward upon the v, jugularis interna, covered by the venter posterior of the
m. digastricug; then it goes backward in the suleus a. oecipitalis befween the m. rectus capitis
lateralis and the venter posterior m. digastrici, then between the mm. splenins capitis and semi-
gpinaliz capitis; finally it bends upward and arrives botween the insertions of the mm. trapezing
and sternoeleidomastoideus at the linea nuchae superior upon the m. epicranius. Branches:

a) Nami musculares to the m. sternocleidomaszt, and neighboring muscles; among these
aa) Mamus dezcendens, downward between the mm. eplening capitis and semizpinalis capitis,
) Ramus mastoidens through the foramen mastoidenm to the dura mater (see also Fig, 4907,
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= c) Hamus aurienlariz obliguely upward and forward toward the ear,
N d) Rami occipitales, very tortuous, upward; those of the two sides anastomose with one
5 another and with the aa. temporales superficiales. A small branch, the ramus menin-
: gens, goez through the foramen parietale to the dura mater.

7. A. auricularis posterior (pesterior auricular artery) (see Figs. 4585 and 439),
above the preceding from the posterior wall, runs, covered by the glandula parotis, on the upper
margin of the venter post. m. digastrici, upward and in front of the proc. mastoideus behind the
car. Branches:
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488. Arteries of the roof of the skull, viewed from above.

7. A. auricularis posterior (continued):

a) A. stylomastoidea (see Figs. 492 and 493) goes through the foramen stylomastoideum
into the canalis facialis, there gives off branches backwand to the eellulae mastoideas
(rami mastoidei), forward to the m. stapedius (ranmus stepedius) and through the
canaliculus chordae tympani into the middle ear {a. tympanica posterior); it an-
astomoses with the ramus petrosus superficialis (from the a. meningea media)
(gee p. 412).

b} Hamus auwricularis (0. T. anterior terminal branch) to the medial surface of the ex-
ternal ear, and partly, perforating it, to the lateral surface of the same.

¢) Ramus occipitaliz (O, T. posterior terminal branch) behind the ear, upward; it anasto-
moses with the a. oecipitalis and the a. temporalis superficialis.
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489, DEEFI arteries of the face, viewed from the right.

(The parotid gland has been entirely removed, the zvgoma, the ramus of the lower jaw and
the muscles of the lower jaw have been partially removed [see Fig. 345]; the canalis man
dibulae has been chiselled open in a part of its course.)

8. A. maxillaris interna (internal maxillary artery) (see also Figs. 490—:492) runs
medially forward from the collum mandibulae (1°* portion), then, tortuous, forward, median-
ward and upward, usually on the lateral surface of the m. pterygoideus externus between
it and the m. temporalis (2™ portion) to the fossa ptervgopalatina, in which or before which
(gr portion) it divides into its terminal branches. Nearly in half the cases it lics on the
medial surface of the m. pterygoideus externus and arrives between the two heads of this
muscle into the fossa pterygopalatina. Branches:

1** portion (four branches):

a) A. auriewlarizs profunda backward to the joint of the jaw, auditory canal and tym
Panic membrane,

b) A. tympanica anterior upward through the fissura petrotympanica [Glaseri] into the
middle ear.

¢) A. aleeolaris inferior (0. T. mandibular or inferior dental artery) rune downward and
forward between the ramus mandibulae and the m. ptervgoideus internus to the
foramen mandibulare; it passes through the canalis mandibulae, giving off branches
to the roots of the teeth, gume and bone. Branches:

ca) Hamus mylohyoidens goes off before the entrance of the artery into the canalis
mandibulae and runs, in the suleus mylohyoideus, forward and downward.

ch) A. mentalis leaves the canal through the foramen mentale and goes to the chin.
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490. Arteries of the skull and of the nasal cawty,,

right half, viewed from within.
(The eanaliz pteryvgoideus and the Mu"ilm palatini have been partly chiselled open.) -‘

2. A. maxillaris interna (see alzo Figs. 489, 491 and 492) (eontinued): i
d) A, meningea media (middle meningeal artery) bends under the m. pterygoidens externy
upon its medial surfuce, passes upward to the foramen gpinosum and is g
inside the skull, at first imbedded in the sulei arteriosi of the ephenoid bone and t
parietal bone, to the dura mater of the frontal, temporal and parietal region. Thro
the fissura orbitaliz superior it anastomoses ‘with the a. lacrimalis. Branches:
da) Mamus meningens aceeszoring goes ofl ontzide the skull, often directly from
a. maxillaris interna, to the mm. pterygoidei, tuba auditiva and its neighborhood.
db) Ramus petrosus superficializ (0, T. petrozal branch) (see Fig. 493) arises just a
the foramen spinosum, runs lateralward and backward to the hiatus canalis fa
and anastomoses there with the a. stylomastoidea (from the a. auricularis posterior).
ded A tympanien superior (see Fig. 493) arises like the preceding branch, goes through
the apertura superior canaliculi tympanici and through the canalicos tympanicus
into the middle ear and upon the promontoriom.
s p:}rimn (four [muscalar] branches):
A. masseterica goes lateralward through the incisura mandibulae to the m. mmﬁﬁ

i An. palatinae major et minores
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49]. Arteries of the nasal septum, viewed from the lefi.

8. A. maxillaris interna (gee also Figs, 489, 490 and 492) (continued):

f) Aa. temporalez profundae posterior et anterior (posterior and anterior deep temporal
arteries) upward in the m. temporaliz, the posterior close upon the squama temporalis,
the anterior upon the ala magna ossie sphenoidalis,

g) Hami pterygoidei, varying in number, often from f) or h), to the mm. ptervgoidei.

h) A. bueccinatoria (0. T, buccal branch), downward and forward to the m. buceinator, for
muscles of the face, mucous membrane of the mouth and gums of the upper jaw.

3 portion (four branches):

i) A. alveolariz superior posterior (posterior dental or alveolar branch) arizes near the fossa
pterygopalatina, pazees forward and downward through the foramina alveolaria maxil-
lae in the canales alveolares to the sinus maxillaris, upper molar teeth and their gums.

k) A. infraorbitalis, forward through the fissura orbitalis inf. to the suleus and canalis in-
fraorbitalis, gives off branches to the orbital contents, and also the aa. alveolares supe-
riores anteriores (0. T, anterior dental branch) in the canales alveolares to the anterior
teeth and their gums; terminal branches through the foramen infraorbitale to the faee.

1y A. palating dezeendens (0. T. pozterior or dezcending palatine branch) passes downward
to the canalis ptervgopalatinus. Above it gives off the a. canalis plerygeidei [ Vidii
(0. T, Vidian artery) which goes through the canaliz ptervgoidens backward to the
roofl of the pharynx. Below it divides into the aa. palatinae minores e¢f major, which
run through the canales palatini and emerge from the foramina palatina minora et
majus; the minor branches go to the soft palate and its surroundings, the major
branch goes to the inferior surface of the hard palate as far forward as the gums.

m) A. sphenopalating (0, T, sphenopalatine or nagopalatine artery), through the foramen
sphenopalatinum into the nose: it supplies the lateral wall of the nose and the pha-
rynx by means of the aa. nasales posteriores laterales, runs at the inferior surface of
the body of the sphenoid to the nasal septum and breaks up into the aa. nasales poste-
riores septi which anastomose in the canaliz incisivus with the a. palatina major.

9, A, pharyngea ascendens (ascending pharyngeal artery) (see Figs, 492 and 493)
from the posterior surface, near the a. lingualis, ascends, at firet between the a. carotiz externa
and interna, then in front of the latter between it and the lateral wall of the pharvnx, medial
from the mm. styvloglossus and stylopharyngens, as far as the base of the skull. Branches:

a) Rami pharyngei, 2—3, partly descending, partly azcending, to the pharynx and palate.

=
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Arteries of the Neck.
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of the neck, viewed from the right.

(The muscles of the neck and face have been in large part removed: the bones of the face
have been partially removed.)

9. A. pharyngea aseendens (continued).

A. meningea posterior ascends upon the lateral surface of the a. carotis interna and
goes through the foramen jugulare to the dura mater (see Fig. 498).

tympanica inferior (seo Fig. 493) passes through the fossula petrosa and the canali-
culus tympanicus into the middle ear and upon the promontorium.

b)
c)

pharyngeus 1

A. alveolariy
Sup, post,
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493. A. carotis interna and the middle ear, viewed from the right.
(The temporal bone has been eut open and drawn as in Fig. 13; the plexus venosus caroticns
internus has been introduced after N. Rildinger. Magnification: 3 :2.)

A. carotis interna (internal carotid artery) (see also Figs. 485, 492, 494, 499
and 537), curved slightly like the letter S, runs in front of the mm. longus colli and longus
capitis and in front of the tubercula anteriora of the proce. transversi of the 4™ —2™ cervical
vertebra to the base of the gkull, bounded medianward by the lateral wall of the pharvnx; later-
alward and behind it adjoinz the v. jugnlariz interna, in front amnd lateralward below the
a. carotis externa, above the glandula parotis and the mm. styloglozsue and stylopharyvn-
gens; the latter muscles separate it from the a. carotis externa. It then enters the canalis
caroticus, and passesz through it going first upward, then horizontally medianward and forward,
runs through the foramen lacerum in a groove of the fibrocartilago basaliz. turns upward and
goes, slightly curved, in the suleus caroticus of the body of the sphenoid bone to a position below
the processus clinoidens anterior; there it bendz sharply backward and wpward, medial from
the proc. clincidens anterior and behind the foramen opticum, perforates the dura mater and
breaks up into its terminal branches lateral from the chifssma opticum, below the substantia
perforata anterior, a. cerebri anterior and a. cerebri medic. Inside the canalis caroticus it iz
surrounded by the plexus venosus caroticus internus, in the suleus caroticus by the sinus caver-
nosus (see also Fig. 533). In the neck it gives off no branches, in the canaliz caroticus the romus
caroticotympanicus, in the sinus cavernosus small branches to the surrounding parts and during
its eourse behind the foramen opticum, from the convexity of its lagt curve, the a. ophthalmica.

1. Ramus caroticotympanicus (0. T. tvmpanic branch), a fine branch which passes
through one of the canaliculi caroticotympanici to the mucous membrane of the middle ear.

2. A_ ophthalmiea (see Figs. 494, 915, 916, 919—921 and 924), at the lateral inferior
surface of the n. opticuz, goes through the loramen opticum into the orbit, then bends some-
what upward and passes transversely over the n. opticus, between it and the m. rectus superior,
to the junetion of the medial with the npper wall of the orbit; there it passes, below the m. ob-
liguus superior, forward and divides between the trochlea and the ligamentum palpebrale mediale
into its terminal branches: aa. palpebrales mediales, dorzaliz wasi and frontalis. Branches:

ST *
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494, Arteries of the right orbit, viewed from above.

Magnification: 10: 7.
(The bony roof and the contents of the orbit have been partially removed.)
2. A. ophthalmiea (continued):

a) A. centralis retinae (central artery of the retina) (zee Fig. 919 and p. 804) genaraﬂr
arises in common with ¢}, perforates the medial inferior enrface of the sheath of the
optic nerve and passes in the axis of the zame to the retina.

b) A. laerimalis (lachrymal artery) runs forward over the m. rectus lateralis at the lateral
wall of the orbit: it sends several aa. ciliares posteriores and small branches into
the foramen zygomaticoorbitale, perforates the lachrymal gland, supplies it and ends
at the lateral angle of the eve in aa. palpebrales laterales (one for each eyelid, see
p. 417} which send fine branches, aa. conjunctivales posteriores, to the conjunctiva.

The a. lacrimalis anastomoses with the a. meningea media through the fissura orbi-

talis superior.
¢) Aa. ciliares posteriores breves et longae (short and long posterior ciliary arteries),
4—0, partly from neighboring branches go, manifoldly divided, tu the posterior section
of the bulbus (see pp. 801 and 802).

d) Rami musculares, partly from neighboring branches, several in number, among them

frequently one large, lateral, superior and one medial, inferior to the eyve m

e) Aa. cilinres anteriores (sec p. 802) arise usually from the anterior ends of the rami

musculares, run forward in the tendons of the straight right evemuseles (seep. 802).

) A. supraorbitalis (see also Figs. 487, 488 and 492) passes just below the roof of the

orbit to the incisura supracrbitaliz and through this to the forehead.

g} A. ethmoidalis posterfor (see also Figs 490 and 491) through the foramen ethmoi-
dale post. to the posterior ethmoidal cells and to the posterior superior part of the
nasal cavity.

i o
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495. Arteries of the base of the brain.

(The pole of the right temporal lobe and the right side of the cerebellum have been cut away.)

2. A. ophthalmica (continued):

h) A. ethmoidalis anterior (see Figs. 490, 491 and 494) passes through the foramen
ethmoidale anterius upon the lamina eribroza, there gives off the a. meningea anterior
upward to the dura mater, then perforates the lamina cribrosa and supplies the
anterior part of the wall of the nasal cavity (aa. nasales anteriores).

i) Aa. palpebrales mediales (not illustrated), one in ench eyelid Iateralward; they form by
anastomosis of each medial artery with one a. palpebralis lateraliz (from the a. lacri-
maliz) the arcus tarseus superior and inferior, situated near the free margin of
the evelid, in front of the tarsus. They give off fine branches to the conjunctiva
(aa. conjunctivales posterioresz) (see alzo p. 802).

k) A. dorsalis nasi (0. T. nasal branch) (see Figs. 487 and 492) perforates the m. orbi-
enlariz oculi above the lisamentum palpebrale mediale, passes downward and anasto-
moses with the a. angulariz (from the a. maxillariz externa).

1) A. frontalis (sce Figs. 487, 488, 492 and 494) goes through the incizura frontalis to
the forehead and supplies the muscles and skin in that situation.
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496. A. cerebri
media and
a. chorioidea
of the right side,
viewed from below.

(The temporal lobe and the oceipital lobe have been removed to open up 'l:ha_nu‘rm.t.
ventriculi lateralis and to permit the fossa eercbri lateralis [Sylvii] to come into view;
cerebellum and the pons have been eut off just in front of their anterior murpn_.)

3. A, communieans posterior (posterior communicating artery) (zee also Figs. 49
497—499) passes backward over the sinus cavernosus, below the tractus opticus, lateralwa
from the tuber cinerenm and the corpug mamillare, gives off zmall branches to the parts nam
and openg into the a. cerebri posterior (from the a. vertebraliz). :

4. A. chorioidea (0. T. anterior choroid artery (see also Fig. 495), delicate, |
between the tractus opticus and the gyrus hippocampi backward and lateralward to the
inferius of the lateral ventricle and breaks up in the plexus chorioideus ventriculi la
into branches; it sends besides small branches to the surrounding parts. o

5. A. cerebri media (middle cerebral artery) (see also Figs. 495, 498 and 499)
lateralward to the fossa cerebri lateralis [Sylvii] and in this to the lateral surface
frontal, parietal and temporal lobe; it supplies the substantia perforata anterior, the 1
portion of the gvri orbitales, the island and the gyri frontalis inferior, centrales, the lobuli’
parietales, the gyri supramarginalis, angularis and temporalis superior; it is connected by
- numerous anastomoses with the aa. cerebri anterior and posterior. Ve

Lobus oocipitalis =
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497. Arteries of the medial surface of the right
cerebral hemisphere.

6. A. cerebri anterior (see also Figs, 495, 496, 498 and 499) runs medianward above
the n. opticus, sends branches to the cerebral ganglia through the substantia perforata anterior
and to the chinsma opticum, approaches closely the vessel of the same name of the other side
and forms a broad anastomogis with it by means of the a. communicans anterior. It next zoes
into the fissura longitudinalis cerebri around the genn corporiz callosi, Iving directly upon it,
and passes backward upon the corpus callosum. It supplies the corpus eallosum, the medial
gurface of the frontal and parietal lobes almost as far as the fissura parietooccipitaliz, the
gvrus rectus, the lobus olfactorius, the gyri orbitales as far as the medial limb of the sulei
orbitales and the gyri frontales superior et medius and sends a branch to the falx cerebri. It
communicates by numerous anasztomoszes with the aa. cerebri media and posterior.

A. subelavia (see Figs. 478, 455, 492 and 500) arises on the right side from the a.
anonyma, on the left side directly from the arch of the aorta (see p. 407); the right is therefore
shorter than the left, which ascends at first behind the v. anonvma sinistra, on the left side
of the trachea. The artery runs on each side lateralward in a curve behind the m. sternocleido-
mastoidens over the pleural cupola and over the first rib, being convex npward. In front it is
bounded at first by the v. eubelavia (crossed in front by the ansa subelavia and the nn. vagus
and phremicus), then by the m. scalenuz anterior, behind by the mm. sealeni minimue and medios
and comes to lie in the scalenue fissure in the sulens subelaviae of the first rib. From there on
it goes, in the depth of the fossa supraclaviculariz major, downward and lateralward to the
axilla, hehind and below the middle of the eclavicle; it is bounded behind and above by the
plexns brachialis and iz coversd by lvmph glands and adipose tizzue; the a. transversa seapulae
erosses ite anterior surface and the v. subelavia leans against it in front and below. From the
lower margin of the m. subclavius (at the surgeons: of the m, pectoralis minor) on, its continu-
ation iz called the a. axillaris. Arising from it medianward from the m. sealenns anterior are the
following branches: a. vertebralis, a. mammaria fnterne and the truneus thyreocercicalis, which
again divides in a variable manner inte the a. thyreoidea inferior. a. cervicalis aseendens,
a. cervicalis superficialis and a. transeersa scapulae; medially or dorzally from the m. scalenus
anterior the truncus costocorricalis is given off, which divides into the a. intercostalis suprema
and the a. ecervicaliz profunde; in the space between the mm. scaleni (sometimes a little lateral-
ward from it) the a. transverse colli arizes.
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498. Arteries of the base of the brain in their
relation to the base of the skull

after removal of the brain; right half of the skull, viewed from the left.

{The falx cerebri has been completely removed, the tentorium cerebelli partially. The a.meningea
posterior and the ramus meningeus a. vertebralis have been drawn upon the dura mater.)

1. A. vertebralis (see Figs. 492, 495, 499 and 500), from the upper circumference
of the a. subclavia, passes, at the lateral margin of the m. longus colli, lateralward and behind
the a, carotis communis, curved slightly backward to the foramen tranmsversarium of the 6
(zometimes the 5%, 4*% 5™ or 2*, very seldom the T*") cervical vertebra, then through the
foramina transversaria of the 6""—2" cervical vertebra, in front of the emerging cervical
nerves, upward; it is next curved markedly lateralward to the foramen transversarium of the
atlas and goes medianward in the suleus arteriae vertebralis (see Fige. 267, 273 and 392)
in a eurve behind the massa lateralis atlantis, covered directly by the mm. obliquis capitis
superior and rectus capitis posterior major. Between the atlas and os occipitale it then per-
forates the dura mater, bends upward, forward and medianward in front of the medulla
oblongata to the clivus and unites on it acute angled with the vessel of the same name of
the other side, approximately in front of the lower, posterior margin of the pons, to form the
unpaired a. basilaris, This goes upward and forward upon the clivus in the suleus basilaris
of the pons and, at the upper, anterior margin of the pons, below the substantia perforata
posterior and at the upper margin of the dorsum sellae, divides into its two terminal branches,
the an. cerebri posteriores. —

Branches of the a. vertebraliz:

a) Hami spinales, from the cervical portion, go through the foramina intervertebralia to
the canalis vertebralis and its contents. They give off branches to the neighboring muscles.

b) Ramug meningeus arizes a little in front of the point where the vessel passes through
the dura mater and extends, through the foramen magnum, npward to the dura mater
of the posterior fosza of the skull,

, A.meninges posierior (from the a. pharynges ascendens)

ki
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499. Arteries of the base of the brain in their
relation to the skull after removal of the brain; viewed from above.

(On the right side the a. carotis interna has been exposed in its course in the sinus cavernosus.)

1. A. vertehralis (continued) (zeealso Figs. 495 —497) (branches inside the dura mater)
e) A. spinalis posterior, delicate, bends around the lateral margin of the medulla oblongata
and runs downward, forming anastomoses with that of the other zide, in the sulens
lateraliz posterior of the spinal cord, in front of and lateralward from the posterior
roots; it unites with branches of the rami spinales of the a. vertebralis, aa. inter-
costales, lumbales and sacrales laterales and supplies the spinal cord andits membranes.
d) A. spinalizs anterior, delicate, unites with the artery of the opposite side at the upper
end of the spinal cord and runs downward, partly unpaired, partly plexiform being
composed of one to four elongated meshes, in front of the fissura mediana anterior
as far as the filum terminale; like the preceding artery it receives a variable number
of branches of the rami spinales, and supplies the spinal cord and itz membranes,
#) . cerebelli inferior posterior (posterior inferior cerebellar artery) turns backward to
the posterior part of the inferior surface of the cercbellum; it gives off branches to

the plexus chorioideus ventriculi quarti.
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Arteries of the Head and of the Neck.

Branches of the a. basilaris (zee Figs. 495—499):

f) A. cerebelli inferior anterior, paired, runs lateralward to the anterior part of the in-
ferior surface of the cerebellum,

) A, anditive interna (0. T, internal anditory artery) goes lateralward to the nn. facialis
and acusticus and with these into the meatus acusticus internus (ses p. 854).

h) Hami ad pontem (0. T. transverse or pontal arteries), numerous small branches, to
the substance of the poms.

i) A. cerebelli superior, paired, arises shortly before the terminal subdivizion, extends at
the anterior, upper margin of the pons, lateral- and backward, forms a loop around the
pedunculus cerebri so ag to arrive upon the upper surface of the cerebollum and sup-
plies mainly this region; it gives off branches to the plexus chorioidens ventriculi tertii.

k) A. cerebri posterior (posterior cerebral artery), paired, at first parallel to the preceding
artery, separated from it by the n. oculomotoriug and further lateralward by the n.
trochlearis and by the tentorium cerebelli; it goes at the anterior margin of the pons
around the pedunculus cercbri to the inferior surface of the occipital lobe. It gives
off branches through the substantia perforata posterior to the cerebral ganglia,
branches to the eerebral penduncles and to the plexus chorioidens ventriculi lateralis
and supplies the whole oceipital lobe and the temporal lobe with the exeeption of
the gyrus temporalis superior. It communicates by numerous anastomoses with the
aa. cerebri anterior and media,

The a. cerebri posterior receives near its origin the a. communicans posterior (from

the a, carotis interna); in this wav arises the eirenlus arteriosus [Willisi] (0. T.

circle of Willis) which lies over the sella turcica and the diaphragma sellas and sur-
rounds the chiasma opticum, the tuber cinereum and the corpora mamillaria.

2, Truncus thyreocerviealis (0. T. the thyroid axis) (see alse Figs. 485 and 500)

arizes at the medial margin of the m. scalenus anterior from the anterior wall. Branches:

a) A. thyreoidea inferior runs, in front of the m. sealenus anterior, at first upward and
then behind the v. jugularis interna, the n. vagus and the a. carotis communis in front
of the a. vertebralis medianward and forward to the posterior surface of the glandula
thyreoidea (see also Fig. 6853), into which it penetrates (romi glandulares); it gives
off on its way the rami pharyngei, oesophagei, tracheales, as well as the a. laryngea
inférior (see Fig. 486), which goes below the m. circopharyngens into the larvnx and
anastomoses upon the lateral surface of the internal laryngeal muzcles with the
a. laryngea superior (from the a. thyreoidea superior).

b) A. cervicalis ascendens, usually a branch of a), ascends upon the origins of the mm.
gcaleni and levator zcapulae, at first medianward from the n. phrenicus, behind the v.
jugularis interna often going as far upward as the base of the skull; it gives off below
geveral rand spinales into the foramina intervertebralia as well as rami musenlares to
the surrounding muscles; one of the latter, ramus profundus (see also Fig. 492), runs
between the transverse processes of the 4™ and 5 cervical vertebra backward to
the deep muscles of the neck:; it can take the place of the a. eervicalis profunda.

¢) A. cerviealis superficialis goes behind the m. omohyoideus transversely through the
fossa supraclavicularizs major in front of the plexus brachialis and of the mm. scaleni
and levator seapulae to the inner surface of the m. trapeziug and supplies this and
adjacent muscles, It alternates in its formation with the a. transversa colli.

d) A. transversa scapulae (0, T. suprascapular or transversalis humeri) (see alzo Fig. 503)
bends downward and forward, in front of the m. scalenus anterior, to the posterior
gurface of the elavicle and runs along thiz bone over the lig. transversum scapulae
superius to the fossa supraspinata; it then runs behind the collum seapulae in front
of the lig. transversum scapulae inferiug to the fossa infraspinata, and there forms a
broad anastomosis with the a. civenmflexa scapulae, Near the incisura scapulae arizes
the ramus acromiolis, which goez through the m. trapezius to the rete acromiale.

3. A. mammaria interna (internal mammary artery) (see also Fig. 501) goes from

the inferior wall of the a. subclavia medianward and downward behind the v. subelavia directly
upen the pleura and then vertically downward just behind the cartilages of the 1**—T7* rib.
It runs nearly parallel to the lateral margin of the sternum, is separated from it, increasing
from above downward, one to two em. and is covered behind by the pleura and by the m. trans-
versus thoracie, In the region of the 6" intercostal space it divides into its two terminal
branches: a. museulophrenica and a. epigastrica superior. Branches:

a) Aa. mediastinales anteriores, delicate branches, backward to the structures lying in
the spatium mediastinale anterius.

b) Aa. thymicae (not illustrated), partly from neighboring vessels, backward to the thymus.

) Hﬂfmi bragghiai‘iﬁ (not illustrated) to the lower end of the trachea and the bronchi;
often absent.
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500. A. subclavia dextra, viewed from the right.

(Most of the clavicle has been removed, as have been the muscles attached to the clavicle,
the m. sealenus anterior and the mm. pectorales and deltoidens.)

3. A. mammaria interna (continued) (gee also Fig. 501):

d) A. pericardiacophrenica with the n. phrenicuz in front of the root of the lung on the poeri
cardium downward to the diaphragm: it supplies the pericardinm and the diaphragm.

e] Hami sternales, medianward to the posterior surface of the sternum; there thev form
a network of anaztomosez with the vessels of the =ame name of the other zide.

f) Rami perforantes, 6—7, the uppermost between the two heads of the m. sternocleido-
mastoidens (see Fig. 435) or between the claviele and the first rib, the others forward
through the uppermost 6 intercostal spaces. They supply the m. pectoraliz major
{rami musenlares) and the zkin of the front of the chest (rami cutanei). Among the
latter that which comez from the 2™ intercostal space iz nzuallv very large, bende
downward to the mamma and supplies it by means of the rami mammarii. The
branch perforating the G'" intercostal space is algo large and suppliez the gkin in front
of the m. rectus abdominiz as far as the navel.

g) Rami intercostales, two for cach intercostal space, arise separately or two each from
a little trunk. They run lateralward in the six upper intercostal spaces close to the
ribg, supply the museles and the pleura and anastomose with the aa, intercostales. The
branch running at the lower margin of each rib iz the larger one.
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h) A. mu.cmrdaphremm extends behind the cartilages of the 7"—10*" (or 11*") rib, just
over the origing of the parz costalis of the 1111:’1.1E|lr:=mgn'||+ lateralward and downward;
it gives off rami intercostales for the 7*"—10" (or 11'"") intercostal space and is
digtributed also in the diaphragm and in the abdominal musecles.

i) A. epigastrica superior passes between the processus xiphoideus and the 7' costal
cartilage forward to the m. rectus abdominis, runs downward in it and anastomoses
in the region of the navel with the a. epigastrica inferior; it gives off several small
branches which go forward to the sgkin in the neighborhood of the navel.

4. Truncus costocerviealis (see also Fige. 492 and 512), from the posterior wall, div-
ides after a chort, upward course into two terminal branches:

a) A. cervicalis profunda {df“'lﬁ cervical artery), backward between the 1** rib and the
proc. transversus of the 7 cervical vertebra, runs upon the mm. semispinalis cervicis
and multifidus cerviciz as far as the epmtmph{-ua It supplies the musecles of the neck
and, by a descending branch, the long muscles of the back; several branches into the
intervertebral foramina.

b) A. intercostalis suprema (first intercostal artery) bends downward and backward in
front of the neck of the first rib to the 1** intercostal space and also usually in front
of the neck of the 2™ rib to the 2™ intercostal space. It gives off rami posteriores
to the muscles and skin of the back and rami spinales into the foramina interverte-
bralia; in these branches and in its further course it behaves quite like the aa. mter-
costales (see p. 437).

5. A. transversa colli (0. T. transverse cervical artery or transversalis colli) (see Figs
500 and 503), from the upper wall of the a. subclavia, runs among the branches of the plexus
brachializ, usually between Cs and Cs, directly upon the lateral surface of the m. scalenus
mediug, lateralward and backward and divides beneath the m. levator scapulae into its two
terminal branches. It gives off a branch to the fossa supraspinata and supplies the muscles
in the neighborhood of the same (see also p. 422).

a) Ramus ascendens extonds upward under the m. levator scapulae and the mm. splenii
in the neck to supply these muscles,

b) Ramus deseendens passes downward between the mm. rhomboidei and the m. serratus
posterior superior along the margo vertebraliz of the scapula; it supplies these and
the adjacent museles and sends branches to the skin.

A. axillaris (axillary artery) (sce Fige. 485, 500 and 502) runs diztalward from
the lower margin of the m. subeclavius along the lateral angle of the axilla; it is covered at
first by the proc. coracoidens, then lies in the groove behind the m. coracobrachialis and is
bounded behind by the mm. subseapularis, latizsimus dorsi and teres major, medianward by the
m. serratus anterior. Superficially (medianward) it iz covered by the v. axillariz; on the dorsal,
lateral and ventral and partially also on the medial surface it is directly surrounded by the
long branches of the plexus brachialis. From the lower margin of the m. pectoralis major on,
its continuation is called the a. brachialis. Besides small branches to the m. auhaeapn]ans,
rami subseapulares, it gives off the following branches:

1. A. thoraealis suprema (0. T. superior thoracic artery) (see Fig. 502) arisez behind
the m. subelavins and runs downward behind the m. pectoralis minor to the muscles of the
1** and 2™ intercostal space; it may be substituted by a branch of the a. thoracoacrominalis.

2. A theracoacrominalis (0. T. acromiothoracic or thoracic axis) (see Figs. 485, 500
and 502) arises at the upper margin of the m. pectoralis minor and endes in romi pectorales
botween the mm. pectorales. Branches:

a) Ramus acromialis, transversely behind the mm. pectoralis major and deltoidens, in front
of the proc. coracoideus, lateralward, supplies these muscles, perforates the m. deltoi-
deus and ends in the rete acromiale, situated upon the upper surface of the acromion.

b) RHamus deltoideus goes downward in the slit between the mm. pectoralis major and
deltoidens; it supplies especially the latter muscle and the skin over it.

3. A, thoracalis Iateralis (0. T. long thoracic arterv) (zee Figs. 500 und 502) arises
Im‘tnud the m. pectoralis minor and runs upon the m. serratus anterior downward as far as the

5™ or 6 intercostal space: it supplies especially the m. serratuz anterior. Several branches
f rami mammarii externi) go through the m. pectoralis major to the skin of the mammary
region. It i= often a branch of the a. subscapularis.

4. A. subscapularis (see Fige. 502 and 503), arises at the lower margin of the m.
subscapulariz (zee alzo p. 426), goes downward and soon divides into two terminal branches:

a) A. eircumflera scapulae (0. T. dorzalis scapulae) bende backward between the mm. sub-
seapularis and teres major through the medial axillary space and then, medial from the
caput longum of the m. triceps, goes upward, partly in front of, partly behind the
m. teres minor, into the fossa infraspinata. 1t supplies the neighboring muscles and
gkin and anastomoses frecly with the a. transversa seapulae.
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501. Arteries of the anterior wall of the trunk, viewed from behind.

On the left the mm. transversi thoraciz and abdominiz as well as the posterior leal of the
gsheath of the m. rectus have been removed.)

(The aa. epigastricae are drawn upon the surface of the mm. recti abdominis.)
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502. Arteries of the right axilla, viewed from in front.
{(The arm is lifted, the mm. peetorales have been partially removed.)

4. A, subsecapularis (continued):
b A thoracodorsalis, between the mm. latizsimus dorsi and serratuz anterior along themargo
axillaris gcapulae downward and backward, supplies the neighboring museles and skin.
5. A. eirenmflexa humeri anterior (0. T. anterior circumflex artery) (see Fig. 500)
{zenerally slighter than the following) goes, directly on the anterior surface of the collum
chirurgicum humeri, covered by all the museles, first lateralward, then backward. It supplies
these musecles, the shoulder joint and by means of 1—2 branches (aa. nutricize humeri) the

guperior epiphvais,

fi. A. cireumflexa humeri posterior (0.T. posterior circumflex artery) (see Figs. 500,
503 and 505) arises at the same level as the preceding artery, sometimes in common with it
and is not rarely a branch of the a. subscapulariz (occasionally ariging from a trunk from which
originate also the a. subscapulariz and a. profunda brachii), passes with the n. axillaris back-
ward through the lateral axillary space between the humerus, mm. subscapularis and terea
minor, caput longum m. tricipiti= az well az mm. latissimuz dorsi and teres major and sur-
rounds the collum chirurgicum from behind and lateralward, lying always upon the bone and
coversd by all the muscles, It supplies these muscles, the shoulder joint and the skin over the
. dll"lii;idul.ls; it usually gives off two branches (aw. wutriciae humeri) to the superior epiphysis -
of the humerus. -

1
[l
1
1
I
|
I

A, oirenmflexa scapulas
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503. Arteries of the right shoulder-blade,

viewed from hehind.
(The mm. suprazpinatus, infraspinatus, teres minor and deltoideus have been partially removed.)

A. brachialis (brachial artery) (see Figs. 502, 504, 506 and 507) extends from the
inferior margin of the m, pectoralis major onward, at first just behind the m. coracobrachialis,
in front of the caput longum and caput mediale of the m. triceps, then in the suleus bicipitalis
medialis almost straight downward; it then passes upon the m. brachialis, covered by the
lacertus fibrosus, to the depth of the elbow, there to divide at the level of the proc. coroneidens
ulnae into the a. redialis and the a. wlwaris. Superficial to it medianward and in front of it
run the vv. brachiales; on its lateral anterior surface above descends the n. medianus, which,
however, above the elbow passes in front of the artery to itz medial side: on its medial sur-
Fare lies above the n. ulnaris, on its posterior surface the n. radialis; these, howover, soon diverge
from it. Besides soveral small branchez to the neighboring museles and skin it gives off :

1. A. profunda brachii (0. T. superior profunda artery) (see Figs. 504 and 505)
arizes from the upper portion of the vessel, bends backward and downward and follows a spiral
course along with the n. radialis in the suleus n. radialis around the posterior surface of the
humerne downward and lateralward; in its course it runs between the orging of the caput
laterale and caput mediale m. tricipitis and iz covered by the former. Branches:

M. deltoidens

M. tricéps (caput laterals)
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Arteries of the Arm.

504, Arteries of the
right upper arm,
viewed from in front.

1. A. profunda brachii (continued)
(zee also Fig. 505):

a) Namus deltoidens (zee also Fig. 502)
goes off immediately below the origin
of the artery or arises from the
a. brachialis or from the a. collate-
ralis ulnaris superior; it runs lateral-
ward, transversely over the anterior
surface of the humerus, covered hy
the mm. coracobrachialis and biceps,
to the m. deltoidens and gives off
branches to this and to the m.
brachialis.

b} A. collateralis medie runs downward
in the substance of the caput me-
diale of the m. triceps and some-
times reaches the rete articulare
eubiti, which it then helps to form.

¢) A. collateralis radializ (0. T. articu-
lar branch of the superior profunda)
appears somewhat below the middle
of the upper arm between the caput
laterale amd the caput mediale of
the m. triceps (with the n. cutaneus
antebrachii dorsalis of the n. ra-
dializ), runs just behind the septum
intermusculare laterale as far as the
epicondylus lateralis and there opens
into the rete articulare cubiti. It
supplies the neighboring muscles,
the sgkin over the m. triceps and
partly also that over the mm. bra-
chialis and biceps.

d) A. nutricia humeri (not illustrated)
arises sometimes also from a muscu-
lar branch or from the a. brachialis
iteelf; it passes through the canalis
nutricing to the bone and marrow of
the diaphyeis.

2. A. collateralis ulnaris superior
(0. T. inferior profunda artery) (see also
Figs. 505—507) arises usually a little below
the preceding artery, runs downward with
the n. ulnaris on the medial surface of the
caput mediale m. tricipitis (behind the sep-
tum intermusculare mediale) and enters into
the rete articulare enbiti near the olecranon.
It supplies the neighboring muscles and skin.

4. A, eollateralis ulnaris inferior
(0. T. anastomotica magna artery) (see also
Figs. 505—508) goes off somewhat above
the epicondylus medialis humeri, runs me-
dianward in front of the m. brachialis,
perforates the septum intermusculare me-
diale, bends directly upon the bone back-
ward and lateralward and enters into the
rete articulare cubiti; it gives off branches
to the adjacent muscles.
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505. Arteries of the right upper arm, viewed from hehind.

(The m. triceps has been partially re-
moved, the other muscles of the upper
arm have been completely removed.)

Acromion

A. radialis (radial artery)
(see also Figs. 504, 306—511) ex-
tends radialward, slightly curved,
upon the m. supinator and then runs
almost straight to the wrist between
the m. brachioradialis om one side,
the mm. pronator teres and flexor
carpi radialis on the other side; it is
covered over in its upper portion by
the margin of the m. brachioradialis
and, below, lies free, covered only hy
the fascia antebrachii; above it lies,
in its course, upon the insertion of
the m. pronator teres, below first upon
the mm. flexor digitorum sublimis and
flexor pollicis longus; then upon the
m. pronator gquadratus or the radins
and is accompanied in the upper half
at its radial side by the ramus super-
ficializ n. radialis. Distalward from
the proc. styloidens radii it bends to
the back of the hand, covered by the
tendons of the mm. abductor pollicis
longus and extensor pollicis brevis,
then runs distalward through the ta-
batitre and beneath the tendon of the
m. extensor pollicis longus, passes be-
tween the bases of the ossa meta-
carpalia I and IT through the m.inter-
ossons dorsalis T into the palm and
ends in the arcus volaris profundus.
Branches:

1. A. recurrens radialis (0. T.
radial recurrent artery) (see Fig.507)
goes off directly after the artery
ariges, bends upward and backward
like a hook along the n. radialis upon
the m. supinator; it supplies the ad-
jacent muscles and the skin over them
and sends off a branch beneath the
origin of the m. brachioradialis
through the septum intermusculare
laterale into the rete articulare eubiti
(zec Fig. 508).

2. Rami musculares (sec Fig.
306} in the forearm, numerous, to the
adjacent museles and to the skin.

3. Ramus volaris superficia-
lis (0.T.=nperficial volar branch) (=ee
Fig. 510) arises at the level of the
proc. styloidens radii, runs distal-
ward upon or partly between the
bundlezs of the m. abductor pollicis
brevis, otherwise covered omly by
the thin fascia of the thenar, and
goez over usually in the form of a
curve into the orewns volaris super-
ficialis. It gives off branches to the
muscles and skin of the thumb.

Bpaltecholz, Atlas, &l ad.

humeri posterior

A. cirenmflexa ©

e
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506. Arteries of the right forearm,

viewed from in front, 1% layer.

M. bieeps brachii
A. oollateralis ulnaris superior

. M. triceps brachii
== [(caput mediale)

A, brachialis

-~— Septum intermuosculare
mediale

#l=- M. nlnaris

A, eollateralis
ulnaris inferior

L -= DL brachialis

_ Epicondylus medialis
hinmeri

r— A, reearrens  radialis

Aa, recurrenies
ulnares

=

M. brachioradialis

A. interos=en
communis
A, medinng

M.pronator teres(culaway)

B

_ Ramus superficialis
n. radialis

== == A, radlalis

Bamug muscularls
. radinlis
N - - .- M, medianus

== = = A, UlDATS

-~ . EBamus muscularis
&, ulnarls

== —=- H. ulnaris

- = M. flexor poliicis longus

= -= M. flexor digitorum profundus

--- M. flexor carpl radialis

-- ML palmaris longus

-~ M. flexor carpl ulnaris

< == M, flexor digitorum sublimis

(The mm. pronator teres, palmaris longus,

flexor carpi radialis and fexor digitorum

sublimis have been partially removed from
their origins.)

4. Ramus ecarpeus volaris (0, T.
anterior radial earpal) (see Figs. 507 and
511, delicate, goes ulnarward at the distal
margin of the m. pronator quadratus, di-
rectly upon the bone; it helps to form the
rete carpi volare,

5. Ramus earpeuns dorsalis (0. T.
posterior radial carpal) (zee Figs. 508 and
509) arizes from the portion of the artery
gituated in the back of the hand, extends
ulnarward directly upon the bones and
ligaments and helps to form the rete
carpi dorzale.

6. A. metacarpea dorsalis 1 (0, T.
dorsalis indicis or dorsal arterv of the
first finger) (see Fig. 500) goes off shortly
before the passage of the artery through
the m. interosseus dorsalis I, divides soon
alterward and supplies the adjacent mar-
gins of the index finger (as far as the first
phalanx} and thumb. A small branch to
the radial margin of the thumb unsually
arises separately.

A. ulnaris (ulnar artery) (see also
Figs. 504, 507—511) goes into the depth
at the upper margin of the m. pronator
teres and then turns ulnarward beneath this
as well as beneath the mm. flexor carpi
radialis, palmariz longus and fexor di-
gitorum sublimis, directly upon the m.
flexor digitorum profundusz; it then runs
along the volar margin of the m. flexor
carpi ulnaris, between it and the m. flexor
digitorum sublimis to the wrigt. Itishidden
in itz course beneath the marging of the
neighboring museles, is accompanied ulnar-
ward for part of the way by the n. ulnaris
and rests upon the m. flexor digitorum
profundus., In the hand it runs beneath
the lig. carpi volare, then upon the lig.
carpi transversum on the radial side of the
oz pisiforme and ends in the arcus volaris
superficialis. Branches:

1. Aa. recurrentes ulnares (0. T.
ulnar recurrent arteries) (zeealzo Fig. 505),
gingle or in a common trunk from the be-
ginning of the artery; they run in a re-

. .- Bamus volaris
superficinlis
a. radialis
Ligamentum
carpl volare

current direction, that iz, proximalward; one runs usually
upon the anterior surface of the m. brachialis toward the a.
collateralis winaris inferior, the other runs backward boneath
the origing of the mm. flexor carpi radializ and flexor digi-
tornm sublimiz to the sulcus n. ulnaris of the epicondylus
medialis humeri and there enters into the rete articulare
cubiti, It supplies the surrounding muscles and skin.

2. Rami musculares, in the forearm, numerous
branches, to the surrounding muecles and to the skin.

il e s o ot

mtl i i)
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507. Arteries

viewed from in front, 2" layer.

(The mm. brachioradializ, pronator

teres, flexor carpi radialis and flexores

digitorum sublimis et profundus have
been removed.)

3. Ramus earpeus volaris (0.
T. anterior ulnar earpal) (zee alzo Fig.
511), usually double, delicate, goes
in the neighborhood of the wrist,
upon the bone, to the rete carpi volare.

4. Romus earpeus dorsalis (0,
T. posterior ulnar carpal) (see Figs. 508,
509 and 511) runs, directly npon the
bone, around the ulna to the back of
the hand and to the rete carpi dorzale.

5. Ramus volaris profundus
{0, T. deep ulnar artery) (see Figs. 510
and 511) arizes close to the os pisi-
forme, goes into the depth between the
origing of the mm. flexor digiti V brevis
and abductor digiti V through the origin
of the m.opponens digitiVand helps to
form the arcws volaris profundes; it
gives off small branches to the muscles
of the hyvpothenar., From this branch,
or from the stem of the a. ulnaris it=eli,
an artery (a. digitalis volaris) passes
beneath the m. palmaris brevis upon
the museles of the hypothenar (giving
branchee to these and to the skin) to
the ulnar margin of the 5 finger.

G. A, interossea  communis
(0. T. common interosseous artery)
(zec also Fig. 506) goes off a little
below the tuberositas radii and divides
immediately into two branches:

a) A. interossea volaris (0. T. ante-
rior interosseus artery) runs distal-
ward directly upon the volar sur-
face of the membrana interossea,
covered by the m. flexor digitorum
profundus; it supplies the muscles
of the volar surface and sends a
series of branches through the mem-
brane to the muscles of the poste-
rior surface; it also sends branches
(aa. nutriciae) to the radins and
ulna. Tt reaches the dorzal surface
of the membrana interossea at the
upper margin of the m. pronator
guadratus and runs  distalward
upon it to the rete carpi dorsale
(see Figs. 508 and 509); a small
branch remaing upon the volar
surface and goes to the rete carpi
volare (see also Fig. 511). Branch:

aa) A. medigna (0. T. median artery
or arteria comes nervi mediani) {zee
Fig. 506) from the first portion of
the artery, often directly from the
a. ulnaris, glender runs at the ulnar
gide of the n. medianus distalward,
finally to reach the palm.

431
of the right forearm,
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508. Arteries of the right
forearm, viewed from behind.
(The m. extensor digitorum communis has been

completely removed, the mm. extensores carpi,

indicis proprius, digiti V proprius partially.)

. A.interossea communis (continued):

b) A. interossen dorsalis (0. T. posterior
interoszeous artery) perforates the mem-
brana interossea a little below the chorda
obligua, appears at the lower margin of

the origin of the m. supinator and then

runs almost straight distalward upon the

ulnar origing of the mm. abduetor pollicis
longus, exiensor pollicis longus and ex-
temsor indicis proprins. It is distributed

to the adjacent muscles and skin and

ends in the rete carpi dorsale. Branch:

ba) A. interossea reeurrens (0. T. interosseous
recurrent or posterior interosscous re-
current) runs upward upon or near the

m. supinator (covered by the m. an-
conaeng), gives off branches to both
inuscles and to the skin covering them

and goes to the rete articulare eubiti.

Rete articulare cubiti (see also Fig. 505)
is o wide vascular network, situated especially
on the dorsal surface of the elbow joint, in part
more superficially npon the olecranon and the
tendon of the m. triceps, in part deeper between
this tendon, the humerus and the elbow joint.
Opening into it from above are the aa. collate-
rales ulnares superior et inferior, collateralis
media and collateraliz radializ, from below large
branches from the posterior a. recurrens ulnaris
and the a. interossea recurrems and small
branches from the a. recurrens radialis. A little
above the capsule of the joint there is usually
a large, transverse anastomosis, which is fed
egpecially by the a. collateralis ulnaris inferior.
Branches go off from the network to the sur-
rounding bones, joints, muscles and skin.

Rete carpi dorsale (0. T. posterior car-
pal rete) (see also Fig. 509) lies upon the back
of the wrist and is arranged in two layers: one
more superficial, consisting of finer vessels, upon
the lig. carpi dorsale and one deeper, directly
upon the ligaments and bones of the wrist. The
rete is formed by the rami carpei dorsales of
the a. radialis and of the a. ulnaris, as well as
by the terminal branches of the aa. interosseas
volaris et dorzalis. From the deep part of the
network arise the ae. metacarpeae dorsales (0.
T. dorzal interossecus arteries) II, IIT and IV,
which run distalward uponr the mm. interossei
dorgales 1T, ITT and IV, one upon each, each div-
iding at the level of the heads of the ossa meta-
earpalia into 2 go. digitales dorsales (0. T. dor-
sal digital arteries) for the adjacent marging of
the 2* to the 5*" finger. The latter vessels are
short and usually end at the first finger-joints.
A vessel arises usually directly from the network
for the ulnar margin of the little finger, The
aa. metacarpeae dorsales receive the rami per-
forantes of the aa. metacarpeae volares.
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the heads of the ossa metacarpalia.)
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lig. carpi dorsale as far as -
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M. flexor earpi radialis ——- M. flexor carpl ulnaris
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510. Arteries
of the right

palm,
superficial layer.

(The aponeurosis palmaris
has been removed.)

The arcus volaris super-
ficialis (0. T. esuperficial
palmararch) liesjust bemeath
the aponeurozis palmaria
upon the tendons of the
m. flexor digitorum sublimis; its convexity is directed distalward. It is formed chiefly by the
termination of the a. ulnaris, which unites usually with the delicate ramus volaris superficialis
of the a. radialis. It gives off small branches to the surrounding muscles and gkin as well as
three aa. digitales volares eommunes (0. T. palmar digital arteries), which extend distalward
upon the 2"'—4" m. lumbricalis, receive the aa. metacarpeae volares II—IV (see also Fig. 511)
and divide at the metacarpophalangeal joints, each into two aa. digitales volares propriae
(0. T. collateral digital arteries) for the adjacent surfaces of the 2**—5* finger.
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511. Arteries of the right palm, deep layer.

(All the structures have been removed with the exeeption of the mm. interossei, the muscles of the
ball of the little finger and the insertions of the mm. opponens polliciz and flexor pollicis brevis.,)

The ea. digitales volares proprige (seo also Fig. 510) supply the volar surfaces and,
from the region of the first joint of the finger on, also the dorsal surfaces of the fingers.

The arens volaris profundus (0. T, deep palmar arch) lies directly upon the proximal
ends of the ossa metacarpalia and the mm. interossei, covered by the tendons of all the flexors
of the fingers and by the m. adductor polliciz. 1t forms a flatter curve than the superficial arch;
itz convexity looks distalward. In its formation is chiefly concerned the termination of the
a. radializ, which anastomoses with the ramus volaris profundus of the a. ulnariz. Proximalward
it gives off branches to the rete carpi volare, distalward four ae. metacarpeae volares (0. T.
princeps pollicis, radialis indicis and palmar interosseous arteries) which run upon the mm. inter-
oszei. The first goes to the two margins of the thumb and to the radial margin of the index
finger. The 2™ 3™ and 4" arterv gives off, ¢lose to ite origin, a ramus perforans, which passes
through the mm. interossei to the corresponding a. metacarpea dorsalis; the arteries finally
anastomose, close to the heads of the ossa metacarpalia, with the aa. digitales volares communes.

The rete carpi volare (0. T. anterior carpal rete) (see alzo Fig. 507) lies directly upon
the volar surface of the wrist and consists of several fine branches from the a. interossea volaris,
from the rami carpei volares of the aa. radializ and ulnariz and from the arcusvelaris profundus.
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A. intercostalls supremsa A, caroiis communis dextira A. bronchislis
Truneus costocervicalis ° i Ao subelavia dextra " Aorta thoracalis

A bronchialis | _ | - ..r

A, intercostalis VII ;
.

Ramus posterior
HEamus anterior

Disphragma (pars lumbalis)
A. coelisca

Mm. intercostales interni

512. Aorta thoracalis, viewed from in front.

(On the left side the mm. intercostales interni and subcostales have been removed; the dia-
phragm has been cut away at its origins. A part of the a. subclavia dextra has been cut off.)

The aorta thoraealis (thoracic aorta) (zee also Figs. 607, 681—692) runs, from the
left side of the body of the 4'® thoracic vertebra on, downward and somewhat to the right and
passes in fromt of the lower margin of the 12*" thoracic vertebra, a little to the left of the
median plane, through the hiatus acrticus of the diaphragm and there goes over into the aorta
abdominalis. On the left side it is directly adjacent to the v. hemiazygos and is covered by the
pleura mediastinalis (and is accordingly in direct contact with the cavum pleurae); on the right
gide it adjoins the ductus thoracicus and the v. azygos, above also the oesophagus, which
further down lies on its anterior surface; in front it comez into relation also with the bronchus
sinister and with the pericardium in the region of the left atrium. It gives off branches to the
thoracic viseera, rami viscerales, and to the walls of the thorax, rami parietales.
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518. Branches of the arteriae lumbales dextrae.
(A piece of the lumbar spine with its muscles, viewed from the right and somewhat from above.)

A, Ramiviscerales: 1, An. hronchiales (see Fig. 512), 2—3, from the anterior wall
of the first part of the vessel, very frequently (especially on the right side) from the a. inter-
cogtalis IT1. They go forward to the right and left bronchus and along with these into the lungs.

2. An.oesophagene (notillustrated), 3—7, from the anterior wallat different levels, for-
ward and to the right to the oesophagus; the lowermost anastomoses with the a. gastrica sinistra.

3. Rami pericardiaci (notillustrated), delicate, to the posteriorwallof the pericardium.

4. Rami mediastinales (not illustrated), arizing partly in common with the preceding,
slender, going to the contents of the epatium mediastinale posterins; the lowermost spread out
also upon the pars lumbaliz of the diaphragm as the aa. phrenicae superiores (not illustrated).

B. Beand parietales: Aa. intercostales (zee alzo Fig. 512), from the posterior wall,
on each side (11) 10 for the (2°") 3™—11"" intercostal space and the lower margin of the 12
rib. The upper arteries run upward in a recurrent direction, the lower more horizontally; the
right are the longer. All of them lie upon the lig. longitudinale anterius, behind the truncus
sympathicus and the v. azygos or hemiazygos, the right alzo behind the cesophagus and the
ductus thoracicus. Each arrives at the lower margin of a capitulum costae and there divides.

a) Ramits posterior gives off a ramus spinaliz, which goes through the foramen inter-
vertebrale into the eanalis vertebralis to the spinal cord and its surroundings. 1t then
goes backward, medianward from the lig. costotransversarinm anterius, gives off romi
musenlares, and divides into two branches. One of these runs between the mm. semi-
gpinaliz and longissimus, appears in the vicinity of the median plane and turns lateral-
ward to the skin (ramus cutanens medialis): the other liez between the mm. longis-
gimug and iliocostalis and goes often (especially in the lower segments) also to the
gkin (ramus cutaneus lateralis).

b) Ramus anterior runs forward in the spatium intercostale beneath the v. intercostalis
internally of the mm. intercostales externi, at first covered only by the fascia endo-
thoracica and the pleura, then between the mm. intercostales externi and interni, in
the anterior half within the latter or at their inner side (see p. 285); it gives off a
branch to the upper margin of the next lower rib and also many rami musculares. In
front it anastomoszes with the corresponding ramus intercostalis of the a. mammaria
interna or of the a. musculophrenica. Begides the digitations of origin of the m. obli-
quus abdominis externus rami cutanei laterales [pectorales et abdominales | (not illu-
strated) go, some backwanrd (rantis posterior) to the lateral, some forward (ramus an-
terior) to the anterior wall of the trunk; rami memmari laterales go from the latter
to the mammary gland. Only in the 4'"—6*" intercostal space, ag a rule, small branches
pass to the skin medial from the nipple (rami cutanei anteriores [ pectorales et abdomi-
nales ) (not illustrated) and some to the mammary gland (rami mammarii mediales).
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514. Aorta abdominalis in the male, viewed from in front.

(On the right side the kidney and the mm. psoas and quadratus lumborum have been removed.)
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The aorta abdominalis (sce also Figz. 550 and 656) runs downward on the anterior
_EI.II‘['H'EE of the lumbar vertebrae, a little to the left of the median plane, It is directly covered
in front by the corpus pancreatis, the pars inferior duodeni and the peritonaeum, lies on the
left side of the v. eava inferior and divides in front of the lower margin of the 4'" lumbar
vertebra into the aa. iligcae communes dextra et sinistra. 1ts branches are divisible into rami
parietales (to the walls of the abdomen) and rami riscerales (to the abdominal viscera).

A, Rami parietales:

1. A. phreniea inferior, paired, arizes in front of the 12 thoracic vertebra, separated
from, or in common with that of the other side, goes upward, forward and lateralward on
the inferior surface of the pars lumbalis diaphragmatis (on the right side behind the foramen
venae cavae) and helps to supply the diaphragm. Branches: :

Hami suprarenales superiores, from the first part of the artery, fo the adrenal.

2. Aa. lumbales I—IV (0. T. lumbar arteries) (zee also Fig. 513), paired, go off, usu-
ally at a right angle, from the posterior wall, one in front of the body of each of the 1**—4'®
lumbar vertebra; they run backward on the lateral surface of the same, covered by the crura
diaphragmatis and the origing of the m. pzoas major, and pass through the m. quadratus lumbo-
rum to the muscles and to the gkin of the lateral wall of the abdomen. Each gives off one branch :

Hamus posterior, corresponding exactly to the r. posterior of an a. intercostalis (zee

1. 437), gives off a ramus spinalis and goez to the muscles and skin of the lumbar region.

3. A. sacralis media (0. T.middle sacral artery) (see also Figs. 521 and 522), unpaired,
from the posterior wall of the aorta a little above the bifurcation, extends downward, somewhat
tortuous, in the median plane in front of the 5™ lumbar vertebra, sacrum and cocevx. It gives
off branches to the neighboring bones, musclez, nerves and to the rectum and ends in a vaseular
skein, the glomus coceygeum (not illustrated), sitnated beneath the tip of the coceyx. Branch:

A. tumbaliz ima runz lateralward and downward, one on each side, upon the body of the

5'" lumbar vertebra to the mm, psoas major and iliacus.

B. BEami viscerales: 3 paired and 3 unpaired; sometimes a branch to the uretoer.

1. A. suprarenalis media (0. T. middle suprarenal artery), paired, arizes a little below
the a. coeliaca and rumns direetly in front of the crus mediale diaphragmatiz to the adrenal.

2. A. renalis (0. T. renal artery) (see Fig. 550), paired, arises nearly at a right angle
at the level of the 1** lumbar vertebra (or somewhat lower), rung transverzely in front of the
crus mediale diaphragmatis (on the right behind the v. eava inferior) behind the v. renaliz and
eends its branches in front of and behind the pelviz of the kidnev to the subztance of the kidney
(see also Fig. 691). Variations in the origin and number are frequent. Each, by means of small
branches to the tunica adiposa of the kidney, anastomoses with the aa. phrenica inferior, lum-
bales, suprarenales, spermatica interna and mesentericae. Each gives off also the a. supro-
renaliz inferior to the adrenal and two small branches to the ureter,

3. A. spermatica interna (0. T. spermatic artery) (see also Figs. 515, 516 and 5530),
paired, arizes, at an acute angle, at the level of the 2* lumbar vertebra, runs downward, lateral-
ward and forward (on the right in front of the v. cava inferior) upon the mm. psoas major and
minor, in front of the ureter, behind the peritonaenm, gives off branches to the tunica adiposa
of the kidney, to lvmph glands and seldom to the urcter and approaches the lateral margin of
the pelvic inlet. Thenee it iz distribnted differently in the two sexes, In the male, as the a. testi-
citlariz (zee also Figs. 518, 521, 550 and 703}, it goes upon the m. psoas major, in front of the a.
and v. iliaca externa to the annulus inguinalis abdominalis and, surrounded by the plexus pam-
piniformis, in the spermatic cord to the epididvmiz and testicle; it anastomoses there with the
a. deferentialis. Inm the female, as the a. orarica (see Figs. 522, 523 and 554), it crosses the
a. and v. iliaca externa, nearly in front of the ureter, enters into the lig. suspensorium ovarii,
surrounded by the plexus pampiniformiz, runs along the margo mesovaricus of the ovary, gives
off branches to it and forms a broad anastomosis with the ramns ovarii of the a. nterina.

4. A. coelinea (0. T. coeliae axis) (see also Figs. 515 and 549), unpaired, from the
anterior wall between the 12** thoracic and the 1** lumbar vertebra, is short and divides at
the upper margin of the corpus pancreatis into three branches:

a) A, gastrica sintstra (0. T. gastric or coronary arterv) (see Figs, 515 and 516) bends
forward and upward in the plica gastropancreatica to the right side of the cardia
and runs in the omentum minus, along the curvatura minor of the stomach, to the
right and downward. Small branches to the oesophagus (rami oesophagei. see p. 437),
larger ones to the anterior and posterior wall of the stomach and to the omentum
minug; all the arteries supplving the stomach freelv anastomose with each other.

b) A. hepatiea (0. T. hepatic artery) (zee Figs. 515 and 516) runs upon the right crus
mediale diaphragmatiz at the upper margin of the pancreas behind and below the
vestibulum bursae omentalis to the left, posterior surface of the pylorus. Branches:

ba) A. gastrica dextra (0. T. pyloric arterv) ariges at the pylorus and runs in the omentum
minus along the curvatura minor to the left; it unites with the a. gastrica sinistra
{see above) and gives off branchezs to the anterior and posterior wall of the stomach.
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515. Arteries of the abdominal viscera,
deepest layer, viewed from in front.

(The left lobe of the liver, the largest part of the stomach, the small intestines and the colon
tranzversum have been removed; the peritonacum has been, in large extent, dizsected off.)
4. A. coelinen (continued):

bb) A. hepatica propria ascends between the layers of the lig. hepatoduodenale, to the left
of the ductus choledochus and in front of the v. portae (see Figs. 548 and 635), to the
porta hepatiz and there divides into a remus dexter (0. T. right terminal branch) to
the right half and a ramus sivizster (0. T. left terminal branch) to the left half of the
liver (see also Fig, 632). The former gives off the a. eystica to the gall bladder.

be) A. gastroduodenalis (gastroduodenal artery) runs downward on the left and dorsal
gurface of the pars superior duedeni and divides into two branches:

i) A, panereaticoduodenaliz superior extends downward and to the left on the concave
gide of the pars descendens and pars inferior duodeni, between it and the caput pan-
creatis, unites with the a. pancreaticoduodenalis inferior and supplies, with its rami
pancreatici, the caput pancreatiz, and, with its rami duodenales, the duodenum.

8) A. gastroepiploica dextra (right gastroepiploie artery) (see Fig. 516) arrives at the
lower surface of the pars superior duodeni between the two anterior layers of the
omentum majus, runs to the left along the curvatura major of the stomach and
unites with the a. gastroepiploica sinistra. Branches to the anterior and posterior
wall of the stomach (zee p. 439), as well as rami epiploici to the great omentum.

¢) A. lienalis (0. T. splenic artery) (see Figs. 549, 637 and 638) bends to the left and
extends to the left above the v. lienalis at the upper margin of the pancreas, as well
a5 behind the bursa omentalis, in front of the left adrenal and kidney, in a tortuous

course to the hilus of the spleen. Branches (see p. 442):
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516. Arteries of the abdominal viscera,
more :;u}u-r!i{*i:,ﬂ ];1:-.'1=|'_. viewed from in front,

(The left lobe of the liver, the small intestines and the colon transversum have been removed;
the mesenterium and mesocolon have been dizsccted off.)
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4. A, coeliaca (continued):
ca) Hami panereatici, numerous, to the corpus and to the cawda pancreatis.
ch) A, pastroepiploica sinistra (left gastroepiploic artery) (see also Fig. 516) runs forward
in the lig. gastrolienale, goes to the right, between the two anterior layers of the
omentum majus, along the curvatura major of the stomach, and unites with the a.
gastroepiploica dextra; its branches are like those of the latter artery (zee also p. 439).
ce) Aa. gastricae breves (zee Fig. 515) in the lig. gastrolienale to the fundus ventriculi.
ed) Rami lenales from the hilus to the substance of the spleen (sce Fig. 637).

5. A. mesenterica superior (superior mesenteric artery) (2ee also Fige. 514—516, 549
and 635), unpaired, arises just below the a. coeliaca, separated from it by the v. lienalis, in front
of the 1** lumbar vertebra; it goes downward at first behind the caput pancreatis, then passes
through the incisura pancreatiz in the groove on the anterior surface of the processus uncinatus
pancreatis and in front of the pars inferior duodeni between the layvers of the mesenterinm and
runs in a curve, slightly convex to the left and forward, as far as the end of the emall intestine.

a) A panereaticoduadenalis inferior (zee Figs, 515 and 516) goes off from the right side,
rung to the right on the coneave surface of the pars inferior duodeni between it and the
pancreas, supplics both organs and unites with the a. pancreaticoduodenalis superior.

b) Aa. intestinales (0. T. vasza intestini teniug), 12—20, from the convexity of the arch
on the left side, pass between the layers of the mesenterium to the loops of the
jejunum (aa. jejunales) and ileum (oa. ileae). Each artery bifurcates and forms arch-
like anastomozes with the branches of neighboring vessels; the branches arising from
these form further anastomoszes and 20 on until two to five series of anastomozes follow
upon one another (see Fig. 547). From the last numerous branches of nearly equal size
and almozt equidizstant from one another go to the emall intestines. Small branches go
also to the contents of the mesentery. The last a. ilea unites with the a. ileocolica,

¢} A. ileocolica, from the right =ide, runs behind the peritonaeum to the right and down-
ward to the end of the small and beginning of the large intestine, anastomoses with
the last a. ilea and with the a. colica dextra. A small branch, the a. appmﬂmiﬂrh
(mot indicated), goes behind the ileum to the vermiform process,

d) A. colica dextra (right colic artery), from the right zide, very often a branch of the
preceding artery, goes to the right behind the purit.unanum to the colon ascemdens; it
anastomoses with the a. iloocolica and with the a. colica media.

) A. colice medie (middle colic artery), from the right side, in front of the pancreas;
it extends to the right and forward in the mesocolon transversum to the colon trans-
versum; it anasfomoses with the a. colica dextra and with the a. colica sinistra.

6. A. mesenteriea inferior (see Figs. 513—516), unpaired, arises between the 3™ and
4" lumbar vertebra and runs downward and to the left, beneath the peritonacum. Branches:

a) . colica sinistra (left colic artery) beneath the peritonaeum to the left to the colon
dezcendens; it anastomoses with the a. colica media and with the aa. sigmoideae.

b} Aa. sigmoideae, often single, run downward and to the left to the colon sigmoideum;
they anastomose with the a, colica ginistra and with the a. haemorrhoidalis superior.

¢) A. haemorrhoidaliz superior (see also Figs. 516, 521 and 522), the terminal branch of
the a. mesenterica inf., bends downward in front of the a. and v. iliaca communis
ginistra. and in front of the promontorium and goes downward in the mesorectum, in
front of the sacrum and behind the rectum, and then divides into two branches which
run right and left to the intestinum rectum; it anastomoszes above with the aa. sig-
moideae, below with the aa. haemorrhoidales mediae (from the aa. hypogastricae).

A. iliaca communis (iliac artery) (see also Figs. 514, 518, 519, 521, 522 and 550,
paired, goes downward, lateralward and forward, slightly curved, in front of t'lm bodies of thed'™
and 5'* lumbar vertebra at the medial margin of the'tn; peoas major; it runs on the left behind
the a. haemorrhoidalis superior and, oftener on the left, behind the ureter. It lies in front of
and somewhat to the left of the v. iliaca communiz. 1t divides in front of the articulatio sacro-
iliaca into the a, fhwpogastrica and the a. ilioea externa; a small branch to the ureter.

A. hypogastriea (see Figs. 514, 518, 519, 521, 522 and 551) turns downward and
somewhat backward into the small pelvis and divides, after a ghort course, usually into a poste-
rior and an anterior branch. The posterior branch bends markedly backward to the upper part
of the foramen ischiadicum majus (above the m. piriformis), gives off the aa. iliolumbalis and
sacralis lateralis and ends as the a. glutaes superior. The anterior branch runs in front of the
m. piriformiz to the inferior portion of the foramen ischiadicum majus, gives off the aa. wmbili-
ealis (or aa. cvesicales superiores), obturatoria, vesicalis inferior, deferentialis (in the male),
wutering (in the female) and haemorrhoidalis media and bifurcates into the aw. glutaea inferior
and pudenda interna. The subdivizions of the posterior branch (also the a. obturatoria and the
a. glutaea inferior) go chiefly to the walls of the pelvis as rami parietales, those of the
anterior branch (with the exception of the a. obturatoria and the a. glutaea inferior) chiefly to
the viscera as rami viscerales. In addition to these a small branch to the ureter.

P
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A, colica media V. mesenterica superior
Colon transversum : ' A, mesenterica superior
i g An, jejunales
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"
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ascendens
A. collea dextra * Intestinum fleum
A. ileoeolica

%A, ileas

Colon sigmoidenm

Intestinum ilenm

517. Branches of the a mesenterica superior,

viewed from in front.

(The small intestine haz been cut away at the mezeniery with the exceplion of two loops,
the transverse colon has been drawn upward, the great omentum cut off, and the mesentery
reflected to the left. The mesentery and mesocolon have been partially dissected away.)
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518. Right a. obturatoria and a. epigastrica in-

feriur, in the male, viewed from the left.

A. Bami parietales:

1. A.iliolumbalis (0, T. iliclumbar artery) (see also Fige. 514 and 519) turns lateral-
ward and upward behind the n. obturatorius, between the basizs ossis sacri and the m. psoas
major and divides into two branches :

a) Ramus lumbalis corresponds to the ramus posterior of an a. lumbalis (see Fig. 513),
runs dorsally between the proe. transversus of the 5'* lumbar vertebra and the basis
of the snerum and gives off a ramus spinalis to the spinal canal; it supplies the neigh-
boring muscles and skin,

b) Ramus iliacus runs behind the m. psoas major along the crista ilinca, gives off branches
to the bones and muscles; it unites with the a. circumflexs ilinm profunda.
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519. Abnormal a. obturatoria dextra in the male (Var.)
(A window has been eut ont of the mm. obturator internus and levator ani.)

2. A. sacralis lateralis (lateral sacral artery) (gee Figs. 514 and 521) downward, single
or double, medially from the foramina sacralia, upon the faseia pelvina of the sacrum, gives off
rami spinales through the foramina =sacralia anteriora into the canalis saeralis, and branches to
the musecles and to the gkin of the back.

3. A. obturatoria (obturator artery) (see Figs. 518, 520—522 and 527), [requently
from the posterior branch, extends, covered by peritonasum, forward and downward beneath
the linea terminalis pelvis and beneath the n. obturatorins te the canaliz obturatorius, inside
which it divides into its terminal branches. In the pelvis, small branches to its surroundings,
as well as;

a) Hamus pubjcus. This runs medianward on the posterior surface of the ramus superior
osgiz pubis and anastomosezs on the upper surface of the lig. lacunare [Gimbernati]
(zee Figz. 525) or laterally from it with the ramus obturatorins of the a. epigastrica
inferior. By thiz anastomoszis the a. obturatoria arises in about one third of the
cases from the a. epigastrica, it lies more often laterally from the annuluz femoralis,
more rarely on the septum femorale or on the lig. lacunare,

b} Ranus internus, medial from the membrana obturatoria, downward to the izchium.

Bpalteholz, Atlas. Gth ed, 24
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M. adductor brevia
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M. adductor minimos

Membrana obturatoria M. adductor magnus

520. Terminal branches of the a. obturatoria

dextra (male pelvis), viewed from in front and from the right.
(The muscles of the thigh have been eut off short at their origin.)

3. A. obturatoria (continued): Terminal branches:

¢) Ramus posterior goes downward in the membrana obturatoria to the anterior surface of
the rammus superior ossis ischii, and gives off, as it goes, the a. acetabuli, which passes
through the incisura acetabuli to the hip-joint and through the lig. teres to the caput
femoris; it also gives off branches which pass through the membrane to the m. ob-
turator internue, and sends its terminal branches in part forward upon the origin of
the m. obturator externus, in part backward, ezpecially to the ischium.

d) Ramus anterior forward upon the external surface of the membrane and then, partly
through, partly in front of the m. obturator externug, toward the proceding artery.

4. A, glutaea superior (gluteal artery) (see Figs. 518, 521 and 528), between Ls
and S; backward through the foramen suprapiriforme, gives small branches to the surrounding
mugcles and bones and dividez into a superficial branch, which goes lateralward and downward
between the mm. glutaeus maximus and medius, and into a deep branch, which runs lateral-
ward between the mm. glutaens meding and minimus. Thie latter branch divides into a romus
superior along the upper margin of the m. glutaens minimus and into a ramus ioferior lower
down, on the m. glutaeus minimus. It gives off, also, branches to the gkin of the region.

5. A. glutaea inferior (see Figs. 518, 521 and 528) runs between 82 and S; or 83 and
Ss through the foramen infrapiriforme, between the lower margin of the m. piriformis and the
lig. zacrospinosum backward and downward to the anterior surface of the m. glutasus maximus.
It supplies especially this musele, its neighbors and the skin covering that region and gives off
a fine a. conitans n. ischiadici which goes downward to the n. ischiadicus.

B. Bami viscerales.

1. A. umbilicalis (0. T. hypogastric artery) (see Figs, 521, 522, 561 and 562), present
in its full development only before birth, runs in a curve, on the inner wall of the small pelvis,
forward and upward to the anterior abdominal wall, arrives on this behind the lateral margin
of the tendon of the m. rectuz abdominiz and then goes, beneath the peritonaeum in the plica
umbilicalis lateralis, to the navel (see also Figs. 379 and 650). It gives off the aa. vesicales
superiores to the upper part of the bladder; from these go small branches to the ureter. After
birth only the beginning of the artery and the branches to the bladder remain open, the largest
part of the vessel becomes obliterated to form the ligamentum umbilicale laterale (0. T. lateral
falze ligament) (see Fig. 630).
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521. Arteries of the male pE'ViS, viewed from the left.

(The rectum has besn drawn somewhat to the left, the peritonaenm has been removed.)
2. A. deferentialis (0. T. artery of the vas deferens) (present only in the male), fre-

3 quently arising from the preceding artery or from the Tollowing, 1r.u~~{-b forward and downwanrd
2 to the duetus deferens, there divides, one part going downward as far as the vesicula seminalis,
i the other upward to the inguinal canal and thence to the epididymis; it anastomoses there
with the a. testicularis.
3. A, vesicalis inferior (see also Figs. 522 and 523) goes downward to the fundus
vegicae, in the male also to the vesicula seminaliz and the prostata, in the female to the vagina.
4. A. haemorrhoidalis media (middle hacmorrhoidal artery) (not constant) (see alzo
Fig. 518) comes frequently from the a. pudenda interna and runs over the m. cocevgens and m.
levator ani, downward and medianward to the rectum and to the surrounding muscles; it gives
off branclies to the vesiculae seminales and to the prostata in the male, to the vagina in the
fomale. It anastomoszes also with the aa. haemorrhowdales superior and anferior.
20"
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522. Arteries of the female pelvis, viewed somewhat from the left.

(The organs have been partly drawn out of their position; the peritonacum has been removed.)

5. A. uterina (uterine artery) (present only in the female) (2ee aleo Fig. 523) goes for-
ward beneath the peritonaeum at first on the inner wall of the small pelvis, then turns median-
ward, runs through the parametrium obliquely forward in front of the ureter to the eervix uteri
and there gives off 4 small branch to the ureter as well as the a. vaginalis, which runs downward
on the lateral wall of the vagina. The uterine artery then runs along the margo lateralis uteri,
following a very tortuous course between the layers of the ligamentum latum uteri, as far as
the fundus uteri and sends off numerous corkserew-like, tortuons branches to the anterior and
posterior surface of the uterus, anastomosing with one another and with those of the other
gide; it ends in a branch which runs in the ligamentum latum partly to the ligamentum teres
uteri and to the tuba uterina (remus tubarius, anastomosis with a. ovarica), partly to the
ovary (ramus ovarii); the latter branch runs along the margo mesovaricus of the ovary and
forms a broad anastomosziz with the a. ovariea.
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523. Arteries of the uterus and surrounding
structures, viewed from behind and somewhat from the left,

(On the left side the ovary, the Fallopian tube and the ligamentum teres uteri have been
dizplaced from their normal position.)

6. A. pudenda interna (zee Figs. 519, 524 and 525) goes downward at the lower mar-
gin of the m. piriformiz behind the lig. sacrospinosum, encompasses the spina izchiadica
and passes forward, in the form of a curve, along the medial surface of the ramus superior, then
along that of the ramus inferior ozsis izchii; in its course it runs somewhat (about the width of
the little finger) above the precessus falciformis and is coversd by the fazcia obturatoria; close
behind the m. transversus perinei superficialis it dividez into the a. perinei and the a. penis (or
i. clitoridis). It frequently gives off above the lig. sacrospinosum small branches to the sur-
rounding muscles and nerves, and often, also, the a. haemorrhoidalis media. Other branches:

a) A. haemorrhoidaliz inferior (0. T. external or inferior haemorrhoidal artery) (see Figs. 524
and 525), usually double or triple. It runs, transversely medianward through the fat of
the fossa ischiorectalis, being fairly superficial, to the fat, muscles and skin about the
anus. It anastomoses wiht the aa. haesmorrhoidalis media and sacralis media.

b} A. perinei (0. T. superficial perineal artery) (see Figs. 524 and 5253) extends, over or
under the m. transversus perinei superficialis, forward and medianward; it is superticial,
being covered only by the fascia superficialis perinei; it goes in the male to the posterior
surface and to the septum of the scrotum by means of the aa. serolales posteriores,
in the female into the labium majus and labium minus by means of the aa. labiales
posteriores. It also gives off small branches to the superficial muscles of the perineum.

ca) A. penis (in the male only) (=ee Figs. 519, 524, 711, 726 and 730) runs forward, in
the direction of the main stem, cloge to the ramus inferior ossis pubis, within the tri-
gonum urogenitale, leaves it behind the lizg. transversum pelvis, passes in front of and
below the latter until it lies below the lig. arcuatum pubiz where it iz continued directly
into the a. dorzaliz peniz. Branches:

o) A. bulbi wrethrae (0. T. artery of the bulb) (see Fig. 524) goes off at the posterior
margin of the trigonum urogenitale and runs medianward and forward to the bulbus
urethrae and to the neighboring muscles.

8) A.urethralis (5. Fig.524), forward and medianward to the corpus cavernosum urethrae.
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524. Arteries of the male perineum.

(On the left side the dissection shows the m. transversus perinei profundus; the crus penis
has been drawn aside.)
¥) 4. pm_fumfﬂ pends arizes close under the ||g:mmr.tum arcuatum pubis, penetrates the
crus penis on ite medial surface and runs in it partly backward, partly forward close
to the septum penis (zee algo Fig. T12) as far as its tip; its brﬂnrhr-s anastomose with
one another and with those of the opposite side.
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525. Arteries of the female perineum.
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(Digzection gimilar that of Fig. 524: the crus clitoridis has been drawn aside.)

) A. dorgaliz penis (zee Figs, 521, 524, 526 and 712) goes near the lig. suspenzorium
penis to the dorsum penis and in its medial groove, on each side near the
unpaired v. dorsaliz penis, asz far as the glans; it givez branchez to the skin, to
the COFPOra CAVernosa penis of urethrae and 1~.~:lu~|'i;|i|_r to the glans CELTTTE

eh) A. elitoridis (present only in the female) is comparable in its course to the a. penis;

it givez off the e. bulbi vestibuli [vaginae] to the perineal muscles, the vagina and
the bulbus vestibuli, the a. wrethralis to the latter and to the vestibulum vaginae,
and the o profunde efitoridis to the crus clitoridis; the a. dorselis elitoridis runs
upon the clitoris to the glans elitoridis, praeputinum clitoridiz and labia minora.

A. iliaca externa (external iliae artery) (zee Figs. 314, 518, 519, 521, 5

522, 527,

550, 551 and 554) goes downward, lateralward and forward on the medial, anterior surface of the
m. pecas major; it runs at first to the lateral side of the v. iliaca externa, in front of the fazcia
iliaca and behind the peritomacum; on the right side oftener than on the left the anterior and
medial surface of its initial portion is crosszed by the ureter. It goes through the lacuna vasorum
beneath the lig. inguinale (zee Fig. 421) and from there on is called the a. femoralis. Branches:
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'y mediniia

pazsing behind the tendon of the
m. transversus abdominis, ar-
rives at the posterior surface of
the m. rectus abdominis. It
causes the peritonaeum to bulge
forward to form the plica epi-
gastrica (see also Figs. 379 and
630) and thus separates the
fovea inguinalis medialis and
the [fovea inguinalis lateralis
from each other. Finally it
sinks into the substance of the
m. rectus abdominis, supplies
this muscle and a part of the
gkin covering if, and anastomo-

geg freely with the a. epigastrica
EUperior.

Branches:

a) Hamus pubicus (see Fig. 518)
goes medianward behind the
pelvic attachment of the m.
transversus abdominis just
ahove the ramus superior
ossis pubiz and gives off the
ramus  obturatoring, which
rung downward behind the
lig. lacunare [Gimbernati]
to the ramus pubicus of the
a. obturatoria (zee p. 445).

by A. spermatiea externa (0. T.
ceremasteric branch) (in the
male) (see Fig. 519), a. liga-
menti teretis wuteri (in the
female), perforates the pos-
terior wall of the inguinal
canal, enters the spermatic
cord or the liz. teres uteri
and spreadz out in the tunies
of the testicle, or in the lig.
teres and in the labinmajora.



Arteries of the Les

527. Arteries of the right _
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A, ilinen extcernn
L}

(The mm. sartorius, temsor faseiae  , ireum- f

latae, rectus femoris, pectineus, ad-  fexa flinm --- 28 f A, circumflexa
ductor longus and gracialis have peofumnda femoris medialis,
been removed. A large portion of M. tensor RN I 15

the a. femoralis has been cut off.)

2. A cireumflexa ilium pro-
funda (deep circumilex iliac artery)
(eee also Figs. 514, 518 and 519
arisez behind or below the hg. in-

: f : 1 e s ,'I
guinale, passes (at first in a dupli- Y
eature of the fascia iliaca, then upon e .,

epignstrien - - - = r. e

the latter) lateralward and up-
ward in the groove between the mm.
transversus abdominiz and iliacus,
gives off small branches to theneigh-
boring muscles, as well as one larger
branch upward between the mm.
transversus and obliquus internus
(see Fig. 501) and extends backward
along the crista iliaca; anastomosis
with the r. iliacus a. iliolumbalis,
A. femoralis (femoral arterv)
(see also Fig. 526) follows a fairly

fagcing latag =™~

M. ;.:Il.l.lil.Elm —
minimus

M. gluiacus

superfioialis

BEamus
ascendens

A, cireumfexa
femoris laterali= """~

A. profunda
femoris

M. pectineus - = -
M. adducior

A. abturatoria,
1 promus anterior
] | .
i I A, eircumilexa

[ femoris medinlis,
I |I ramus superfickalis

straight course, in the groove be- brevis =~ ~
tween the mm. pectinens and addue- A. porforans - - _
torez on the one hand, the m. ilio- prima
peoas and m. vastus medializ on the :
2 - : Ramus
other, downward and medianward doscendens=—-~
and finally through the canalis ad- M. adductor ___ 8
ductorins. It lies above upon the magnus B
deep laver of the fascia lata and is Acperfornns___ _SSN A I = ESUES
gocumdn

covered, from the inferior angle of
the trigomum femorale on, by the
m. sartorins. Above, it lies lateral-
ward from the v. fomoraliz, farther
down, it liea in front of the same
(gee alzo Fig. 556). Branches:

1) A, epigastrien superficialis
(superficial epigastric artery) (see
Fig. 526) arisezs just below the lig.
inguinale, perforates the margo faleiformis
and runs upward as far as the region of
the navel; it gives off branches to the skin
and to the m. obliguus externus abdominis.

2} A.cirenmflexa ilinm superficialis
(superficial eireumflex iliac artery) (see Fig.
526), frequently a branch of the preceding,
goes lateralward, nsually superficially upon
the fascia lata, to the spina iliaca anterior
superior and supplies the skin and muscles.

3) Aa.pudendae externae (0. T, super-
ficial and deep external pudic arteries) (see
Fig. 526), usually two in number, run me-
dianward, in front of and behind the v.fema-
raliz to the anterior surface of the scrotum
and penis (ea. serotales anteriores) or of
the labia majora (oa. labiales anteriores),

4) Rami inguinales (see Fig. 526) to
tha lymph glands and muscles of the fossa
iliopectinen.

5) Rami musculares (zce Fig. 526) to
the neighboring muzeles and skin.

A. perforans _ _ .
tartin

M. addoctor — - - .=
longus

A, femoralis ——— _.._!'a

- —— S

A, penus
SU [T me

iems 2 —re -

Bamnas
mpsoule- —==
articularis

Rt
articulare genus

Ramus
arlioularis

Ramus
saphenus

M. genus ___¥N
inferior lateralis

A, Fenus i
Inferior medialis



454 Arteries of the Leg.
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M. piriformis : ;M. glotagus
A. glutaea superior TS minimus 528'
M, gluiaens

M. glutaeus maximns 1

Supsriclsl T nehi \ aeane Arteries of the right
I J+ -1‘ s

st

et

e

A glul:ma.
inferior
A, comitans
n. ischiadiei

&
M, quadratus
femoris

A, circumflexa
fomoris medialis,
r. profundus
A, perforans 3
prima
A, nutricla
femoris superior

A. perforans
seonnda

A. perforans
tertin

A, nutricia
femoris inferior

M. bieeps femoris
(eaput breve)

A, popliten

A. genus superior
medialis

Aa. surales

- . Auperior

thigh, viewed from behind.

(The m. glutaeus maximus has been re-
flected inward, the mm. glutacus medius,
quaddratus femoris and caput longum m.
bicipitis have been partially removed.)

6) A, zenus suprema (0, T. anasto-
motica magna) (zee Fig. 527) goes off in
the canalis adductorins, perforates the la-
mina vastoadductoria (seealso p. 772), runs
downward between it and the m. sartorins
behind the epicondylus medialis femoris and
finally accompanies the n. saphenus for a
variable distance (ramus saphenus). It
gives off rami musculares, as well az a ra-
mus musculoarticularis (0. T. deep branch)
in the m. vastus medialis and rami articu-
lares (0, T. superficial branch) below the
same to the rete articulare genus.

7) A. profunda femoris (0. T. pro-
funda or deep femoral artery) (sea also
Figs. 526 and 527) arizes in the fossa
iliopectinea and descends behind the a.
femoralis and a little lateral from it. It
runs in front of the mm. iliopsoas, pee-
tineuz and adductor brevis, behind the m.
adduetor longus, and ends as the a. per-
forans tertia. Branchos:

a) A. circumflexa femoris mediafis (0. T.
internal ecircumflex artery) goes off
near the origin and runz medianward
behind the a.and v.femoralis. Branches:

aa) Hamus superficialis, in front of the

m. pectineus, medianward between the

mm. adductores longus and brevis.
ab) Ranns profundus, a larger branch,
bends upward, passes backward be-
tween the mm. iliopeoas and pectineus
and, below the m. obturator axternus.
to the anterior surface of the m. qua-
dratus femoriz. It sends branches to
the hip-joint and divides into a branch
ascending to the fossa trochanterica,
and a branch descending behind the
adductor muscles; it supplies the
neighboring muscles and skin.

b} A. eireumfleza Jemoris lateralis (0. T.
external circumflex artery) lateralward
in front of the m. iliacus. Branches:

ba) Homus ascendens, goes upward and
lateralward beneath the m. rectus fo-
moriz to the mm. glataei and tenszor
fasciae and to the fossa trochanterica.

bb) Hamus descendens, a larger branch,
downward and lateralward beneath

the m. rectus femoriz betwoen the mm.

vasti intermediug and lateralis almost to the
knee; it also gives off branches to the zkin.
¢) A. perforans prima (0. T. superior or first
perforating artery) perforates the adductors
at the lower margin of the m. pectineus.
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529. Arteries of the right leg,

viewed from behind.

(The muscles of the thigh with the exeption of the

m. adductor magnus have been completely removed:

the mm. gastrocnemins, plantaris, soleus and flexor
halluciz longus have been pariially removed.)

d) A. perforans secunda (sce Figs. 527 and 528)
perforates the adduetors at the lower margin
of the m. adductor brevis,

e)] A. perforans tertia (see Figa. 527 and 528) per-
forates the adductors somewhat above the
eanalis adductorius,

All three aa. perforantes supply the adductors and
the muscles and ekin of the pozterior surface.
The a. nutricia femoris is usually single and
given off by the a. perforans II; more rarely it is
double (superior and inferior) and them comes from
the aa. perforamtes I and IIL

A. poplitea (popliteal artery) (see also
Fig. 528) runs downward, from the hiatuz tendinens
[adductorius], behind the planum popliteum femoris,
upon the capsula articularis of the knee-joint, upon
the posterior surface of the m. popliteus and in front
of the tendinous arch between the origing of the m.
golens and divides just below the latter into the
a. tibialis posterior and the a. tibialis anterior. In
its course it is covered above by the m. semimembra-
nosus, in the popliteal space, behind and somewhat
lateralward, by the v. poplitea and (behind thiz) is over-
lapped by the n. tibialis; below, it iz hidden heneath
the mm. gastrocnemiung and plantaris. Branches;

1) A. genus superior lateralis (0. T. superior
external articular artery) (see also Fig. 530) goes,
above the condylus lateralis femoris, directly upon
the hone to the rete articulare genus.

2) A. genus superior medialis (0. T. superior
internal articular artery) like the preceding, above
the condvlus medialis femoris.

3) A. genus media (0, T. azvgos articular artery) M. Aexor
perforates the capsule above the liz. popliteum obliquum hallucis longus
and goes to the lige. cruciata and to the svnovial folds. M. tibialis. _ B

4) A. genus inferior lateralis (0. T. inferior ex- posterior
ternal articular artery) (see also Fig. 530) goes upon the M. fsxor

m. popliteus, along the upper margin of the condylus  digitorum longus
lateralis tibiae, covered by the lig. collaterale fibulare, to

the rete articulare genis,

3) A. genus inferior medialis (0. T. inferior
internal articular arterv) (see also Fig. 527) goes,
below the condylus medialis tibiae, covered by the
lig. collaterale tibiale, to the rete articulare genns.

6) Aa. surales, several, sometimes from one
trunk, to the m. triceps surae and to the skin.

A. tibialis posterior (posterior tibial artery)
extends downward and medianward in front of the
m. triceps surae upon the posterior surface of the m.
tibialis posterior in the groove between the mm, flexores
digitornm longus and halluciz longus, above in front of
the n. tibialis, elsewhere medianly of it, covered by
the deep layer of the fascia eruris. Below, it runs in
front of the medial margin of the tendon of Achilles in
a curve to the regio retromalleolaris medialis lying
there nearly in the middle between the malleolus me-

Himtus tendinens
lhllluﬂivfius]

A poplites

A. genus superior
Interalis

A. genUS 30

rior medialis =

An. surales 8§

A, genus media i

A, penus inferior _ _
lateralis

A. gonus inferior |
medialls 5

M. popliteus

A, recurrens

A tibialis
anterior -~

Ramus fibularis. -~ ¢ LA

A tibddlis _
posterior
A. pulricia tibiae. -

M. soleus _

A, pieronasa .- —

A.nutricin_ |
fi bl

A. tibialis _
posterior

Ramus perforans =

A. malleolaris
posterior lateralis

A. malleolaris . £
posterior medialis

Ramus
communicans
Bamus caleangus = = 8
medinlis
Ramus ealeangns — =

lateralls ( |

Hete caleansnm

dializ and the tendo ealeaneus and there divides into the aa. plantares medialis and lateralis.
It gives off branches, to the muscles and to the skin and farther:
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530. Arteries of the right Ieg, viewed from in front.

(The mm, tibialis anterior and extensor halluciz longus have been partially removed.)

A. genus superior medialls .

A. gennE Supe- 1B
rior lateralis = = ~ SR8
Rete articulara
genus

Rete patellss- — -
A. genus inferior
lateralis

A. penuns Inferior
medialis

A, TECUrTEns
tibializ - .
anterior

A, tibialis
anterior -

M. tibialis__
anterior

M, extensor T8
hallucia - -1&=
longus

M. extensor

digitorum -
longus

M. exienror 1
hallucis longus '.

Ramns perforans

. peronasas E‘ b

A. dorfalis pedis-

1. Ramus fibularis (sce Fig. 529) extends lateral-
ward toward the collum fibulae to the mm. soleus and
peromaens longus,

2. A. peronaea (peroneal arterv) (zee Fig. 529)
arises just below the collum fibulae and runs down-
ward on the posterior surface of the m. tibializ poste-
rior, between it and the m, flexor hallucis longus,
near the fibula; below, it lies upon the posterior sur-
face of the membrana interossea cruris or of the tibia
and breaks up behind the ankle-joint into the rami cal-
eanei laterales (0. T, exteral caleaneal arteries) which
go to the rete caleanenm and itz neighborhood. Numer-
oug branches to the muscles, and further:

a) A. nutricia fibulge (zee Fig. 529) into the canalis
nutricing fibulae.

b) Ramus perforans (0. T. anterior peroneal artery)
(see also Figs. 529 and 531) perforates the mem-
brana interossea just above the syndesmogis
tibiofibulariz, unites with the a. malleolaris
anterior lateralis and helps to form the rete
malleolare lnterale and the rete calcaneum.

¢) A. malleolaris posterior loteralis (see Fig. 529),
directly upon the fibula, to the rete malleo-
lare laterale.

d) Ramus communicans (see Fig. 529), upon the
posterior surface of the tibia, just above the
ankle joint, to the a. tibialis posterior.

3. A. nutricia tibine (see Fig. 529) into the
canalis nutricius tibias,

4. A. malleolaris posterior medialis (0. T.
internal malleolar branch) (zee Fig. 529), directly upon
the tibia to the rete malleolare mediale.

5. Rami ealeanei mediales (0. T. internal cal-
caneal branches) (see Figs. 529 and 532) form, with
the rami caleanei laterales (see abowe), the rete cal-
caneunt, which iz gituated superficially upon the tuber
caleanei, as well as upon the surrounding muscles and
tendons.

A. tibialis anterior (anterior tibial artery)
goos forward above the membrana interossea cruris and
directly downward upon its anterior smrface. Above,
it lies between the m. tibialis anterior and the m. ex-
tensor digitorum longus, below, between the former
muscle and the m. extensor hallueiz longus. Farther
down, it is situated upon the anterior surface of the
tibia and of the eapsule of the upper ankle-joint, as
well as behind the m, extensor hallucis longus and the
deep laver of the lig. cruciatum eruris and there beeomes
continuous with the a. dorsalis pedis. It gives off
numerous branches to the muscles and skin, and farther:

1. A.recurrens tibialis posterior (posterior ti-
bial recurrent artery) (zee Fig.529), which comes off at
the beginning of the artery, extends, behind the fibula,
to the articulatio tibiofibularis. It is often absent.

2. A. recurrens tibialis anterior (anterior
tibial recurrent artery) upward, upon the anterior sur-
face of the condylus lateralis tibiae, to the rete arti-
culare genus, which iz spread out partly upon the
bones and ligaments of the knee joint, partly upon the
tendon of the m. quadriceps femoris, upon the lig.
patellac and upon the pateila iteelf (rete patellae).

Dl b i e i e
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53l. Arteries of the

3) A. malleolaris anterior lateralis
(0. T. external malleolar arterv) to the
malleoliz lateraliz, unitezs with the ramus
perforans of the a. peronaea and helps to
form the rete malleolare [aterale upon the
lateral malleolus and its neighborhood.

4} A. malleolaris anterior medialis
(0. T. internal malleolar arterv) goes to the
malleolus medialis and helps to form the
rete malleolare mediale, situated there,

A. dorsalis [Jl.‘,iliﬁ (zee also Fig.
530) extends forward, upon the ligaments
and bonez of the back of the foot, between
the mm. extensores hallueis longus and
brevis and breaks up between the proximal
ends of the ossa metatarsalia I and II into
the ramus planteris profundus and the o
metatarsea dorsalis I. Branches:
1. Aa. tarseae mediales (0. T, in-
ternal tarsal artery), 2—3, run upon the
bones and ligahments to the medial

back of the right foot.

M. tibialis
antarior ==

|
A. tibialia
anterlor —

Hamuns
perforans =~
. POronaELg

1
1 ¢
Ik

|

™

A, malleolaria

anterior — - !"'-nt'l}
lateralis mallealars
nneiiale
A, mallealnris
antariar
medialis
HReta
maallaolara— —
laterala

border of the foot and help to - "';.';ﬁ:"*
form the rete malleolure mediale. M. 1;‘::‘:_'1";““*_

2. A, tarsea lateralis (0, T.
external tarsal artery) lateral-
ward and forward |||:|::1|| the Em\es A. tarsea lateralis- s
and lignments, covered by the m. M. extensor » As. tarse
extensor digitorum  brevis, to- diﬁ'ﬂﬁ";;m e
ward the basiz ossiz metatarsalis {eut off)

V, unites there with the lateral
end of the a. arcuata. Branches
which anastomoze with one an-
other and, with branches of the
a. dorsalis pedis and a. arcuata,
form the rete dorsale pedis.

3. A. arcuata (0. T. meta-
tarsal artery) lateralward direct-
Iy upon the proximal ends of the
ossa metatarsalia unites with the
a. tarsea lateralis. Branches:

a) Aa. metatarseae dorsales I1

pedis

Ruami
parforantes
posteriores

Aa.

to IV (0. T. tarsal interosscous "Sareaies”

arterieg) run forward upon the I—IV

anl_ 4™ m, interosseus dor-

galis and each divides into two

mia. digitales doraales (dorsal

digital arteries) behaving just

as do the arteries to the fingers.

Larger rami perforantes poste- Rami

riores and emaller, inconstant  perforantes
anteriores

anteriores between the proxi-
mal or between the distal side
of the ossa metatarsalia go to
the aa. metatarseae plantares.
4. Ramus plantaris pro-
fundus (0. T. communicating, first inter-
orzeous perforating or plantar artery) be-

dorsales

Rete dorsale_

o
o

= A, aronata

Bamus
plantaris
profundos

AL metatarsen
dorsalia I

Hamus
paerforans
anterior

An. digitales  — s

tween the proximal ends of the ossa metatarsalia 1 anil
I, into the sole of the foot, to the arcus plantaris.

5. A. metatarsea dorsalis I forward like the
other aa. metatarseae dorsalez to the great toe and the
medial snrface of the 2™ toe; it gives off a ramus perfo-
rans anterior between the heads of the ossa metatarsalia.
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532. Arteries of the sole of the right foot.

(The muscles have, for the most part, been removed.)

A. plantaris medialis (see p. 455) (0.

=3 T. internal plantar artery) goes forward, betweoen
TP the two lavers of the lig. laciniatum (through
: its upper compartment, see p. 379), and there
gives off the ramus superficiolis, which paszes
through the m. abductor hallueis, giving off
branches to it, arrives at the medial margin

of the foot and rung as far as the great toe.

It then enters the groove between the mm.
abductor halluciz and Bexor digitorum brevis
(ramus profundns), supplics these muscles

Bami calcanel
mediales f4

A. tibialis

posterior — 3 and the skin and goes, between the two bel-

. liez of the m. flexor hallucis brevis, into the

A. plantaris . 088 a. metatarsea plantariz I or into the medial
medialis a. digitalis plantaris of the great toe.

A. plantaris lateralis (see p.

M. quadratus_ 1=

s 455) (0.T, external plantar artery) runs,

e ‘r:.l:-l,wvnn the two layers of the lig. laci-
auparficialis= niatum (through its lower compartment

gee p. 379), then between the mm. flexor

digitorum breviz and quadratus plantae,

A. plantaris _ forward and lateralward toward the
laterakis basiz ossiz metatarsalis V; there it

s liezs more superficially, between the
prntnl.:::jus‘ mm. guadratus plantae and flaxor
digiti V and bends around median-

ward into the arcus plantaris. It

gives off branches to theneighboring

"""h‘;‘lll"u:‘:‘if““" = bones, ligaments, museles and skin.

' The arcus plantaris lies di-

Arci rectly beneath the proximal ends
plantarls = of the 2™ to the 4™ metatarsal
Ramus plantaris hone and beneath the mm. inter-
rofundus osaci, between them and the eaput

a. dorsalis pedis obliguum of the m. adductor hal-
e lucis, being more superficial later-

alward than medianward It dim-
inishes in caliber from the later-
al toward the medial margin of
the foot, arizes, lateralward, di-
rectly from the a. plantaris late-
raliz and unitezs medianward, be-
tween the ossa metatarsalia I and
1I, with the ramus plantaris pro-
fundug of the a, dorsalis pedis. It
gives off recurrent branches to the
o . gid oy bones and museles; running for-
. e Y _ - ward from it are the 4 aa. meta-

Ll N tarseae plantares (0. T. digital or
plantar digital arteries). Each of
these passes forward between two
metatarzal bones, receives tharami
perforantes of the aa. metatarseae dor-
sales and divides at the bases of the first
phalanges into the aa. digitales planta-
res (0. T. collateral digital arteries),
which behave just as do those to the
fingers, The artery for the medial mar-
gin of the great toe is usually given off by the a.
metatarsea plantaris I; that for the lateral mar-
gin of the little toe arises usually as a separate
artery from the end of the a. plantariz lateralis.

metatarseae ___jo
plantares -
I—1V

Rami
perforantes — GSER
3l

anteriores

BRL

“H
.:
I

Aa. digitales . . —

plantares \
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Veins of the Head, 459

533. Frontal section through the right sinus
cavernosus, viewed from behind. Magnification: 5:2

The gi“]lﬂ durae __ Sinus cavernosus A, carotis interna
matris (sinuses of the '
dura mater) are venous AL N ocuilo-
canals which run, chiefly, i e ~ “motorius
between the divergent Sinus e e
layers of the dura mater “:ﬁﬁ'ﬂu ix. trochlenris
and lie at the same time posterior

in corresponding  bony - = N. abducens

grooves, They stand open

- - K. oph-
on section and are devoid  Corpus ossis ~ —thalmicus
of valves; the sinug sa-  sphenoidalis™ — -
gittalis superior and ca- Binus N. maxil-
vernosus are crossed in o sphencidalis laris
network-like manner by (opened)
bands of connective tiszue.

They receive the rv. cere-
bri, meningeae, diploicae
(partially), auditivae in- P
ternae and the ve. oph- el
thalmicae.

1. Binus trans-
versus (0. T. lateral
ginug) (see Fige. 534 and 533), paired, collects most of the blood from the skull cavity. It
beging on each side at the protuberantia oceipitalis interna; it is usually larger on the right
than on the left side and runs curved lateralward in the suleus transversus of the occipital
bone and of the parietal bone. in the attached margin of the tentorium cerebelli. Thence, it goes
tortuons medianward and downward, in the sulens sigmoidenz of the temporal bone and in the
sulens transversus of the pars lateralis ossz. oceipitaliz, to the foramen jugulare to become
continuous there with the upper end of the v. jugularis interna. In the region of the tentorium
cerebelli it is triangular-prismatic in shape, elsewliere zemi-cvlindrical.

2. Sinus sagittalis superior (0. T. zuperior longitudinal sinug) (see Figs. 534, 535,
815 and 216), unpaired, extends from before backward, in a enrve, in the atiached margin of
the falx cerebri near the crista frontalis and in the sulecus sagittalis of the frontal bone, of
the parietal bones and of the oecipital bone. It opens very often with a right, larger branch
into the right and with a left, smaller branch into the left sinus tranzversus; nearly as often
it opens undivided into the right, seldom undivided into the left sinus transversus. It is trian-
gnlar in transverse section. The sinug anastomoses with the sinus sagttalis inferior.

3. Sinus sagittalis inferior (0. T, inferior longitudinal sinug) (gee Fige. 534 and 535),
unpaired, from before backward in the free margin of the falx cercbri, into the sinus rectus.

4. Sinus rectus (straight sinug) (see Figs. 534, 535 and 815), unpaired, goes as con-
tinuation of the preceding and after picking np the v. cerebri magna [Galeni], a= a triangular
eanal, at the peint of attachment of the falx cerebri to the tentorium cerebelli, from in front
and above, backward and downward; it opens zometimes undivided into the left sinus trans-
versus, but usually divided with a left, larger branch into the left and with a right, emaller
branch into the right sinus transversus. Sometimes in front of the protuberantia occipitalis
interna exists a cavity (confluens sinuum), into which the sinus sagittaliz superior and the
ginus rectuz open undivided and from which go off both sinus transversi.

5. Sinus occipitalis (see Figs. 534 and 535), unpaired or paired, begins at the pro-
tuberantia occipitalis interna and goes downward, close to the median plane in the attached mar-
gin of the falx cercbelli. Above, it beging oftener divided than single at the beginning of the sinus
transversi. Below, it bifurcates, turns lateralward and forward on both sides above the foramen
occipitale magnum and enters the sinus transversus, close to the foramen jugnlare. It anastomo-
gcs with the plexus venosi vertebrales interni and varies much in the degree of its development,

6. Sinus eavernosus (see also Figs. 493, 534 and 535), paired, iz an irregular space,
which is situated, on each side, near the zella turcica and the corpus oss. spheneidalis. It is
bounded above and lateralward by that part of the dura mater which is stretehed out from
the proce. elinoidei anterior and posterior to the angulus superior pyramidiz and to the middle
gkull fossa (2ec also p. 709); it surrounds, in addition, the a. carotis interna, the n. abducens
and the plexus cavernosus, Tributaries:
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534. Sinus durae matris, viewed from above.
{The right orbit and sinus cavernosus have been opened; the tentorium has been cut away.)

a) V. ophthalmica superior (superior ophthalmic vein) (zee alzo Figs. 539, 915, 916 and 919),
devoid of valves, corresponds only approximately to the a. ophthalmica, which possesses, in
addition, two delicate accompanying veing. It anastomozes freely above the lig. palpebrale
mediale by its anterior extremity (v. nasofrontalis) (zee Figs. 538 and 539) with the v.
angulariz (of the v. facialis anterior), runs backward near the m. obliquus superior, then
lateralward between the n. opticus and the m. rectus superior, finally backward through the
fissura orbitaliz superior into the sinus cavernosus, laterally and above the annulus tendineus
communis: it sends an anastomosis to the v. ophthalmica inferior. It recsives the wv. eth-
moddales anterior et posterior, v. lacrimalis, ve. muscnlares and the veing of the bulbus oculi
and of the evelids (zee p. 802 ; the v. centralis retinae opens into the sinus cavernosus).
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535. Sinus durae matris of the right half of the skull,
viewed from the left.

b) V. ophthalmica inferior (see Figs. 539, 915 and 916), devoid of valves, arises from the veins
of the tear-sac, of the eyelids, &e., in the anterior part of the orbit, between the medial
and inferior wall; it runs in the inferior part of the orbit and dividez into twoe branches.
One branch goes backward through the fissura orbitalis superior (below the annulus ten-
dineus communis [Zinni]) into the ginus cavernosus; the other passes lateralward through
the fiesura orbitalis inferior and opens into the ramus profundus of the v. facialis anterior.
It receives vp. musculares and veins of the bulbus oculi and anastomozes medianward with
the v. ophthalmica superior.

¢) Sinus sphenoparietalis (see Fig. 534), paired, beging on each zide a little behind the
sutura coronaliz on the parietal bone in a bony groove or in a bony canal, turns median-
ward beneath the ala parva ossis sphenocidalis and enters the anterior ond of the zinus
cavernosng, It receives usually one v mewingea media, oo, cerebri inferiores (from the
fisgura cerebri lateralis [Sylvii]), ag well as the ». ophthalmomeningea, and alzo the
v. diploica temporaliz auterior.

T.and 2 Sinus intercavernosus anterior and sinus intercavernosus posterior
(see Fig, 534), unpaired, run in front of, behind and partly also beneath, the hypophysiz and
unite the two sinus eavernosi with each other. They form, with these, the sinus eireunlaris.

9, Sinus petrosus superior (superior petrozal sinug) (sce Fig. 534), paired, goes
lateralward and backward on each gide, from the posterior part of the sinus cavernosnz in the
gulens petrosus saperior of the temporal bone and in the attached margin of the tentorinm
cerebelli, to the sulens sigmoidens and into the einus tramsversus.

Spalteholz, Atlas. i od, an
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536. Venae diploicae, viewed from the right.
(The lamina externa of the roof of the skull has been filed off.)

10, Sinus petrosus inferior (inferior petrosal sinus) (see Figs. 534 and 535) paired,
extends lateralward and downward on each side from the posterior, inferior portion of the sinus
cavernosus in the suleus petrosus inferior of the occipital and temporal bone to the foramen
jugulare and runs downward through its most anterior subdivision; it opens, either in the
foramen jugulare or below it, into the bulbus v. jugularis superior.

11. Plexus basilaris (see Figs. 534 and 533), unpaired, lies as a plexus upon the
clivug and iz connected above, on both sides, with the sinus cavernosus and the sinus petrosus
inferior, below, at the foramen occipitale magnum, with the plexus venosi vertebrales interni.

Vv. cerebri collect the blood partly from the surface, partly from the interior of the
brain (see alzo p. 674) and open particularly into the sinus sagittalis superior, transversus,
gphenoparietalis, petrosus superior and rectus; they possess no valves.

Vv. meningeae (see Figs, 534 and 535) stand open, are devoid of valves, are numerous
in the dura mater encephali, are connected above with the sinus sagittalis superior and anasto-
mose manifoldly with one another. They accompany the stems of the corresponding arteries,
there being usually two weins to one artery, and open into a neighboring sinus. The vo. me-
ningeae mediae, usnally two in number, run near the a. meningea media, are connected with
the sinus sphenoparietalis and sometimes with the rete foraminis ovalis, extend downward
through the foramen spinosum and open into the plexus pterveoideus.

Vv. anditativae internae (zee p. 33G) (not illustrated) come from the internal ear
through the meatus acosticns internus and open into the sinus transversus or the sinus petro-
sus inferior.
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Venae diploicae (see Fig. 536) are thin walled tubes, which lie in the flat eanales
diploici [ Brescheti] in the substance of the bones of the roof of the skull. They have no valves;
they are arranged in the form of a network and are very variable. The main stems run from
above downward and are connected at their extremities by openings {emissaria) with the ex-
ternal veins of the skull or witht he sinus durae matris or (usually) with both at the same time:
they possess valves alone at their mouths which generally allow a flowing off outward only.

1) V. diploica frontalis opens into the v. supraorbitalis and the sinus sagittalis superior.

2) V. diploica temporalis anterior into a v. temporalis profunda and the sinus spheno-
parietalis.

3 F. !ﬁptﬂiﬂl temporalis posterior from the emissarinm pariet. to the emizsarinm mastoid..

4) V. diploica occipitalis opens into the emissarinm occipitale.

Emissarium parietale, in the foramen parietale, unites the sinus sagittalis superior with
the superficial veins of the skull; itz valves permit a flow in an outward direction only.

Emissarium mastoideun, in the foramen mastoidenm, between the sinus transversus and
the v. auricularis posterior or the v. occipitalis or the beginning of the v. jugularis externa.

Emissarium occipitale, at the level of the protuberantiae occipitales, opens usnally either
imternally into a sinus transversus or into the confluens ginuum, externally into the v. oceipi-
talis, often into both.

Emissarium condyloideum (not illustrated), in the canalis condvloideus, unites the sinus
transversus and the plexuz venosi vertebrales externi,

Plexus venosus earoticus internus (see Fig, 493) surroundz the a. earotis interna
in the ecanalis carotiens in the form of a network, is connected above with the sinus CAVEITOSUE,
receives veins from the cavum tympani and opens below into the v. iugularis interna.

Rete foraminis ovalis (not illustrated) in the foramen ovale from the sinus caver-
nogus to the plexus pterygoideus; it is often connected above with the vv. meningeae mediae.

Rete canalis hypoglossi (not illustrated) in the canalis hypoglossi from the sinus
occipitalis and the plexus venosi vertebrales interni to the end of the sinus petrosus inferior.

Yena cava superior (sec Figs. 462, 478, 537, 546 and 680), unpaired, free from valves,
arises behind the first right costal cartilage by the union of the vr. anonymae dextra et
sinistra and extends downward and curved moderately convex toward the right, in front of
the root of the right lung and at the right side of the aorta ascendens, to the right atrium.
It is bounded in front by the thymus gland and on the right by the right lung; it is covered
above on its right gide by the pleura mediastinalis, below by the visceral layer of the pericar-
dium. In the upper part of its course the v. azygos (see p. 474) opens into it from behind.

Y. anonyma (0. T. innominate vein) (see also Figs. 478, 537 and 546) is formed
behind the articulatio sternoclavienlariz and in front of the a. subelavia by the union of the
. jugularis interna, v. subclavia and v, jugulariz extersa; the latter opene uznally into the
v. enbelavia. The right vein iz bounded on the right by the right lung and runs vertically
downward; the left, diztinetly longer, extends to the right and downward, behind the manu-
brium sterni and the thymus, directly over the arcus aortae, in front of the aa. subelavia
ginigtra, carotis communiz sinistra and anonyma. Both veins are deveid of valves. Branches:

1. Vv. thyreoideae inferiores (inferior thyroid veing) (see Fig. 537) from the plerus
thyreoidens impar. This lies partly in front of the lower margin of the isthmus glandulae
thyreoideae, in part it surrounds the beginning of the trachea iike a ring; it anastomoses with
the vv. thyreoideae superiores of both sides and receives, behind, the ve. tracheales, the vv. oeso-
phageae and the v. laryngea inferior (corresponding to the arteries of the same names). Three
veing nsually go off from the plexus: a right vein opens at the angle of junction of the vv. ano-
nymae or into the v. anonyma dextra or into the v. jugularis interna dextra, a left vein into
the v. anonyma sinistra and a middle, ». thyreoidea ima, running downward in front of the
trachea, into the v. anonyma sinistra.

2. V. mammaria interna (internal mammary vein) (see Figs. 364 and 537) corregponds
almost exactly to the artery of the same name. Arizing from the unien of the double ve. epi-
gastricae superfores (rich in valves) and the vy, musculophrenicae it is double in the region
of the m. transversus thoracia; above the latter it is single and situated medial from the artery.
It receives (with the vv. musculophrenicae) the anterior extremities of the 9(—10) superior
vo. intercostales (soe p. 473), which have valves at their mouths, farther the rami perforantes
(especially marked in the 1** or 2™ intercostal space), which have valves, as well as rami
sternales from the networks which are situated upon both surfaces of the sternum, and in
which there are several large transverse connections between the trunks of the two sides,
sometimes especially one such on the anterior surface of the processus xiphoideus.

3. Vv. phrenicae superiores (not illustrated) possess valves, are double and cor-
regpond to the a. pericardiacophrenica.

4. Vv. thymicae, pericardiacae, mediastinales anteriores, bronchiales ante-
riores (not illustrated) from the viscera of the thorax, open separately or partially in common.

=
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5. V. vertebralis (see Fig. 539) corresponds to the cervical part of the a. vertebralis,
on the lateral side of which it extends downward from the foramen magnum through the
foramina transversarin of the 1**—6" (often —7'") cervieal vertebra. It beging in the plexus
venogi vertebrales, anagtomoses with the v. oceipitalis and receives branches from the spinal
canal, from the deep muscles of the neck and from the plexus vertebrales externi. It stands
open and has valves at its mouth. Branch:

V. cervicalis profunda (see Fig. 537) corresponds approximately to the a. eerviealis pro-
funda, beging near the back of the head in the plexus vertebralis posterior und runs downward
behind or in front of the m. semispinalis cervicis; it goes forward beneath the proc. transversus
of the T“"_-rnr-.-i-:al vertebra into the v, vertebralis. There are valves at its mouth.

Y. jugularis interna (internal jugular vein) (see also Fig. 540) corresponds together
with the vv. jugulares externa and anterior to the a. carotis communis. It arises as the direct
continuation of the sinus transversns in the lateral compartment of the foramen jugulare with
a swelling filling up the fossa jugularis, the bulbus v. jugularis superior, above runs down-
ward behind the a. carotis interna on the lateral wall of the pharynx, becomes displaced
gradually to the lateral gide first of the a. carotis interna, then of the a. carotis communis
and extends downward, cloze to the latter, to the v. anonyma. A little above its termination
it presents o spindle-shaped dilatation, the bulbus v, jugulariz inferior, which is closed above
by a single or double valve, Otherwize it i= devoid of valves. Branches:

1. Sinus durae matris =ee pp. 459—462.

2, V. canaliculi cochleae (not illustrated) comes From the cochlea (see p. 856)
through the canaliculus cochleae and opens into the bulbus v. jugulariz superior.

3. V. oecipitalis (see p. 465).

4, ¥v. pharyngeae vary in number and come at different levels from the plerus pha-
riugens which covers the outer surface of the pharynx and receives branches from the deep
muscles of the pharynx, from the tuba auditiva, the palate and dura mater {ev. meningea, cor-
responding to the a. meningea posterior), as well as the = canalis pterggoidel [ Vidii ] (from the
canaliz ptervgoidenz); the plexus connect with the neighboring veing. The inferior vv. Phar;m—
geae may open alzo into other branches of the v. jugularis interna. They are all devoid of valves.

5. V. lingualis (lingual vein) (see also Fig. 540) runs backward at first exactly as does
the a. lingualis, later, however, on the lateral surface of the m. hypoglossus; it receives a
large ». sublingnaliz and the ve. dorsales lingnoe. The a. lingualiz is accompanied medially from
the m. hypoglossus by small veins, which together with the v comitans n. hypoglossi open into
the v, lingualis. All branches possess valves; the vein communicates with the vv, pharyngeae
and the v. thyreoidea superior; it opens sometimes into a v. facialis or a v. thyrecidea superior.

i. Vv, thyreoideae superiores (superior thyroid veins) (see also Fig. 540), usnally
two, accompanying the artery only in part; one opens far below, the other above, near the
a. thyreoidea superior. The latter receives a v, sternocleidomastoiden and the . laryngea
gsuperior (corresponding to the a. larvngea superior), which may also open into the v, Tacialis
communis, and frequently opens into the v. facialis communis. These veins possess valves.

7. V. facialis communis (zee also Figs. 539 and 540) arizes beneath the angle of the
lower jaw, from the ve. faciales anterior and posterior, which may also open separately into
the v. jugulariz interna. It runs downward and backward, covered only by the platysma, crosses
the a. earotis externa and terminates at the level of the hyoid bone. It has no valves. Branches;

a) V. facialis anterior (see also Figs. 538—3540) corresponds in its course to that of the
a. maxillaris externa, which itsellf possesses in addition two small accompanying veins;
it is a little tortuous and rnus usually behind the artery and in part more superficially,
covered only by the mm. zvgomaticus, risoring and platysma, from the root of the nose
to the angle of the lower jaw. It arises superficially at the ‘medial angle of the eye as
the ». angularis, formed by the ve. frontalis (usually unpaired, and then very frequently
opening into the 1 e f t v. angulariz), supraorbitalis (runs transversely medianward partly
beneath the m. orbicularis oculi over the margo supraorbitalis, anastomoses with the
vv. temporales superficialis and media) and nasofrontalis (zee p. 460); in front of the
root of the nose it forms a broad union with the vein of the other side. Above, it
receives further: the ve, palpebrales superiores, nasales externae, palpebrales inferiores
and labializ superior, besides the ramus profundus; this is formed in the fossa infra-
temporalis by the ve. alveolares superiores (coresponding to the arteries of the same
name) and by branches of the plexus ptervgoideus, and receives one branch of the v. oph-
thalmica inferior; it rung forward upon the facies infratemporalis maxillae and termin-
ates below the arcus zyvgomaticus. Farther down enter the ». labialis inferior, vv. masse-
tericae and ve. parotidene anteriores. Beneath the lower jaw it receives further the large

v. submentalis. which is connected with the v. sublingualiz and v. jugularis anterior, as

well az one v palating, which corresponds to the a. palatina ascendens. All the branches

of the vein posszess efficient valves at their mouths; the main trunk also contains such
valves at the level of the ductus parotidens.

i sl
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537. Deep veins of the neck, viewed from the right.

(The muzclez of the neck and face have been in large part removed; the bones of the face
have been partially removed.)
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538. Superficial veins of the face, viewed from the right.
(With partial use of a preparation by W. Braune.)
(Below the zyvgoma, the subcutaneons fat and a part of the muscles have been removed.)

h) V. facialis posterior (see also Figs. 537 and 539) arises superficially in front of the ear
through the union of the vv. temporales superficialis ef media, runs downward in the
substance of the glandula parotis behind the ramus mandibulae and lateral from the
carotis externa and bends obliquely forward below the angulus mandibulae, over or
under the m. digastricus, to the v. facialis communis. It gives off a large branch at
a variable level to the v. jugularis externa. It receives:

ba) V. temporalis superficializ, from the superficial plexus of the roof of the gkull, runs
downward behind the trunk of the artery. It possesses a valve in front of the ear.

bb) V. temporalis media runs transversely backward, deviating from the artery, in the
m. temporalis, anastomoses at the lateral angle of the eye with the superficial veins,
in the musele with the vv. temporales profundae and perforates the fascia temporalis
over the root of the zygoma. It possesses valves.

be) Voo auriculares anteriores, from the lateral surface of the external ear.

bd) Ve. parotideae posteriores, from the glandula parotis.
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539. DEED veins of the fH.CE', viewed from the right.

(The bones and muscles have been removed as in Fig. 489.)

be) Ve. articulares mandibwlae, from a plexus surrounding the joint of the jaw, which
alzo receives the vo. tympanicae (not illustrated) (through the fissura petrotympanica
[Glaseri] from the middle ear) and veins from the external anditory passage and ear-
drum membrane and iz conmectod with the plexus pterygoidens.

bf) V. stylomastoidea (not illustrated), corresponding to the artery of the same name,
anastomoses at the hiatus canaliz facialis with the vw. meningeae mediae.

bi) V. transversa faciei (transverse facial vein), frequently double, corresponds to the artery
of the same name,

bh) Plexus pterygoidens extends from the fossa pterygopalatina as far as the collum man-
dibulas and lies, with wider vessels, on both sides of the m. ptervgoideus externus,
with narrower vessels, algo on the medial surface of the m. pterygoideus internus and
on the membranous wall of the tuba auditiva; it forms a sheath for the a. maxillaris
interna, whose branching area corresponds to its inlets. It receives: the v sphenopalating
(from the nasal cavity through the foramen sphenopalatinum), the vo. meningene mediae
(see p. 462), the ve. temporales profundae (from the m. temporalis, in which it forms a
plexus with branches of the v. temporalis media), branches from the maxilla, the ee.
massetericae, v. alveolaris inferior (the latter two corresponding to the arteries of the
game names) and the refe foraminis ovalis (see p. 463). It anastomoses with the
vv. articnlarcs mandibulae and with the plexus pharvngens and empties in part through
the ramus profunduz v. facialis anterioris, ezpecially however through one or two valve-
bearing vessels, which accompany the a. maxillaris interna, into the v. facializ posterior.
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540. Veins of the ﬁECk, viewed from in front.

(On the right the m. sternocleidomastoidens, on theleft the m. pectoraliz major, hasbeen removed.)

V. jugunlaris externa (external jugular vein) (see also Figs. 537—539) arises below
the ear by two roots: the anterior, frequently the larger, comes from the v. facialis posterior
(zee p. 466), the posterior arizes behind the ear. It crosses the m. sternocleidomastoidens at &
sharp angle, coverad by the platyema, goes above the clavicula into the depth and opens usually
into the v. subclavia, generally with the v. jugulariz anterior. Valves at its mouth and in
itz middle. Branches:

1. V. oecipitalis corresponds to the a. occipitalis. Lt opens partly into the v. jugularis
externa, partly, doubled, accompanies the a. occipitalis to the v. jugularis interna; it anasto
moses with the v, vertebralis and the plexus vertebralis posterior.

2. V. auricularis posterior from the superficial plexus behind the ear.

3. V. jugularis anterior, downward from the chin upon the mm. mylohyoidens and
sternohyvoideus, extends lateralward below the origing of the m, sternocleidomastoidens to the
v, jugularis externa or the v, subclavia. It anastomoses with the adjacent veins, and, by the
large arcus venosus juguli, below the glandula thyreoidea with the vein of the opposite side.
More rarely instead of this vein only an unpaired median trunk (v, mediana eolli) is present.
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541. Superficial veins of the back of the right hand.
(Partly after W, Braune,)

The veins of the upper extremity |
run partly in the depth between the muscles, !
partly in plexuscs, superficially, upon the fascia
superficializ. Both possesz numerous valves, the
deep veins more than the superficial, and are
manifoldly connected with one another by ana-

gtomoees, which are devoid of valves,

The deep veins (not illuztrated) follow al-
mozt exclusively the corresponding arteries and
are double, with the exeeption of those in the
In the patne they

fingers and in the axilla.
begin as single vr. digitales volares
propriae (see Fig, 542), which unitg
to form the wv. digitales volares
communes and go into the double
areus volaris venosus superficialis
In the depth run the re. metaear-
peae volares, which open into the
double arens volaris venoswz pro-
fundus: they send in addition sev-
eral rami perforantes through the
gpatia interossea metacarpi to the deep
veing of the back of the hand, several
emaller and regularly two larger veinz
inta the 1° metacarpal space and
through the muscles of the little finger to
the rete venosum dorsale manus. From
the palmar arches arise the re. wlvares
and ve. radiales and from these again
the #v. brachiales with their tributaries,
corresponding exactly to the arterics. On
the beack of the Land deep, small veins
accompany the deep layer of the rete
(arteriosnm) carpi dorsale (seep. 432) and
empty partly into the vv. radiales, part-
Iy into the rete venosum dorsale manus.

The superficial veingz of the back
of the hvand represent the chief canals
of outflow for the skin, They begin upon
the phalanges of the fingers in o plexus,
which permits of the recognition of longi-
tudinal trunks, wve. digilales
dorsales propriae, and each
terminates on the first phalanx
in the arems rvenosus digitalis
which iz concave proximalward.
From the union of everv pair
of these arches, arise larger
vr. metacarpeae dorsales (ori-
ginally four); these open in a
very variable manner in a distal
CONVEX  dreis remnosus  dorsaliz
manns, the position of which
eorroaponds to about the middle
of the ossa metacarpalia, or
they form the rete zenosum
dorsale manusg, the meshes of
which are elongated in the
direction of the long axiz of
the limb.
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Veing of the Arm.

542, Superficial veins
of the right forearm,

viewed from in front.

(Palm after W. Braune.)

The superficial veins of the palm.
are much finer than those of the back
of the hand. They begin upon the pha-
langes in a plexus in which one can
make out more or less distinctly the
vv. digitales volares propriae and out
of which most of the blood is conducted
to the posterior surface through several
vesgelze at the lateral marging of the
fingers. Similarly the zo. intercapitu-
lares (sce also Figs. 541) conduct blood
in the spaces between the fingers from
the wvolar to the dorsal wvessels. The
guperficial network of the palm lies upon
the aponeurosiz palmaris and upon the
fascia of ihe thenar and hypothenar
eminences; in the latter two places the
network iz somewhat closer, Proximal-
ward it goes into the beginning of the
v. mediana antebrachii.

The superficial veins of the forearm

are also arranged in the form of a plexus and very
variable.
distinet (see also Figs. 864 and 865):

Among them three are uwsually very

V. basilica (see also Fig. 541) beginz upon
the back of the hand, at the ulnar end of the
arcus venosus dorsalis or at the rete wveno-
sum dorsale manus, loops around the ulnar
gide of the forearm to its volar surface and
runs on this as far as the elbow, then in the
suleus bicipitalis medialis along the upper
arm as far as its middle third. There it per-
forates the fasein, goes still gome distance
upward and unites sooner or later with one
of the (more delicate) wv. brachiales. On
the forearm it is thinner, on the upper arm
it is thicker than the v. cephalica.

2. V.eephalica (see also Fig,. 541) arizes on the

back of the hand, mostly from the radial end
of the arens venosus dorsaliz or from the rete
venosum dorsale manus, crosses the tabatiére,
winds around the radial side of the fore-
arm to itz volar surface and extends on
this as far as the elbow; thenee it goes up-
ward in the znlens bicipitaliz lateralis and (in
a duplicature of the fascia brachii) in the
groove between the mm. pectoralis major and
deltoidens, sinks into the fossa infraclavi-
culariz and after union with a v. thoraco-
acromialis empties into the v. axillaris (see
also Fig. 543). TUsually a =econd longi-
tudinal wveszel is situated radially on the
forearm, the ». ecephaliea aceessoria, which
opens into the main vein.

i v, e
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543. Veins of the right axilla, viewed from in front.
(Arrangement as in Fig. 502.)

3. Vomediana antebrachii (zce Fig. 542), smaller than the vv. basilica and cephalica,
originates from the superficial network of the hollow of the hand, extends on the ulnar
gide of the volar surface of the lower arm to the region of the elbow and opens for
the most part into the v. bagilica, more rarely into the v. mediana cabiti. Oceasionally
it bifurcates and runs partly to the v. basilica as v. mediana basilica, and partly to the
v. cophalica as ¢. mediana cephaliea.  In the flexure of the elbow more frequently the
v. mediana cubili (see Fig. 542) leads az a connecting branch, from the v, cophalica in
front of the lacertus fibrosus obliquely proximalward to the v. bagilica; not seldom it
conductz the main mass of the blood of the v. cephalica to the v. basilica. In both
cases the superficial vessels laterally from the lacertus fibrosus anastomose freely
through a valveless vessel with the deep veins.

Y. axillaris (azillary rein) (see alzo Fig. 537) aricez usnally at the lower margin of
the m. pectoralis major by the union of the two vv. brachiales and extends as far as the clavicle
on the medial and anterior (superficial) surface of the artery, which is also accompanied directly
by small veins. Its branches correspond to those of the artery. The v. thoracalis lateralis
receives the v. thoraceepigastrica (gzee Fig. 555 and p. 484), which extends subeutaneounsly
upward from the v. femoralis or from the v. epigastrica superficializ on the anterior and lateral
surface of the trunk. Into thiz or into the neighboring veing empty the ve. costoaxillares
which, in the upper 6—7 intercostal spaces, carry the blood from the middle portions of the
vv. intercostales (see p. 473) to the axilla. The v. axillariz and its branches are richly provided
with valves.
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544, Spinal Veins, seen in a median section, viewed from the left.

Y. subelavia (subclarian vein) (sco Fig. 537) is the name of the continuation of the
v, axillaris from the lower margin of the m. subelavius on. It accompanies the a. subclavia on
its anterior and inferior surface and crosses the first rib in fron t of the m. scalenus anterior.
Behind the articulatio sternoclavicularis it helps to form the v. anonyma. It has valves at its
beginning and at its termination. In addition to it some small veing directly accompany the
a. gubelavia. Tributaries (besides the v. jugularis externa):

1. and 2. V. transversa scapulae and v, transversa eolli (see Figs. 5537 and 540),
near the corresponding arteries, unite usunally to form o ne stem, which frequently opens into
the v. jugularis externa. They carry valves at their mouths.

Yeins of the spinal eolumn. In the canalis vertebralis, between the dura mater
spinaliz, the periostenm and the ligaments of the canal, lie close venous plexuses, plerus
venosi vertebrales interni, the tributaries of which come partly from the vertebrae,
partly from the spinal cord, These plexuses have no valves and (see aleo Fig. 545), extend
chiefly in the longitudinal direetion from the foramen oceipitale magnum to almost as
far as the tip of the zacrum and permit the recognition of four trunks, two anterior
and two posterior. The anterior lie npon the posterior surface of the bodies of the vertebrae
and of the intervertebral disks on each side lateral from the lig. longitudinale posterius;
they consist of several large veing, running very closze together, which anastomose manyfoldly
with one another, possess a lumen which stands open especially in the cervical and thoracie
part and are accordingly alzo called the sinus certebrales longitudingles, The posterior plexuses
are situated on both sides on the anterior surface of the arcus vertebrarum and of the liga-
menta flava and anastomose through spaces in the latter with the plexus (externi) posteriores;
they are more delicate and less numerous and form more irregular, wider networks. The
anterior plexuses are united with one another on the posterior surface of each vertebral
body by transverse trunks, which run between the periostenm and the lig. longitudinale
posterins and there reccive the ve. bosivertebrales. The latter (see also Fig. 545) extend
radially in the vertebral body toward the middle of the posterior surface and open in com-
mon or separately, being provided at the mouth with valves; in front they anastomose through
the bones with the plexus (externi) anteriores. The posterior plexuses are comnected with
one another by branches arranged in the form of a network; with the anterior they are
connected by numerous shorter vessels which are present especially on the medial side of each
radix arcus vertebras and leave free only the upper part of the foramen intervertebrale.
Through the connecting branches of the different plexuses with one another arise the more
or less distinet vaszcular rings, relia venosa vertebrarum, one at the level of each vertebra.
The upper end of the plexuses surrounds the foramen occipitale magnum like a wreath (see
Figz. 535), iz connected with the sinus occipitalis, plexus basilaris and rete canaliz hypoglossi
and empties into the vv, vertebrales. In the canalis sacralis the vessels become smaller, the
plexuges become looser and empty through the foramina sacralia into the wv. sacrales.

EE Sy R
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545, Spinal veins in a horizontal section,
viewed from above.
(Only the body of the vertebra has been cut through.)

Plexus venosi vertebrales externi (see also Fig. 544) lie on the external surface
of the gpinal column, have no valves and are divisible into anterior, smaller plexuses and poste-
rior, larger Flﬂﬂuﬁﬁr The Iih'.‘t'l'-l's venosi vertebrales anteriorez are best dl!l..'{*]n;ml] in the corvical
gpine and there lie upon the bodies of the vertebrae and upon the mm. longi eapitiz et colli;
they receive tributaries from the museles and from the bodies of the vertebrae and are connected
lateralward with the vv. intervertebrales and with the following plexuses. The plerus renosi
vertebrales posteriores lie in part directly upon the posterior surface of the vertebral arches,
processes and ligaments, in part between the short museles of the back. They are best devel-
oped in the cervical portion (see also Figs. 537 and 539) and are connected there especially
with the vv, oceipitales, vv. vertebrales and vv. cervicales profundae; besides, they anastomose
through spaces in the ligamenta flava with the plexus interni and unite in front with the plexus
{externi) anteriores, with the vv. intervertebrales and with the vv. intercoztales,

Vv. intervertebrales accompany the nn. spinales in the foramina intervertebralia and
lie chiefly in plexuses on their anterior surfaces. They receive the ve. spinales of the spinal
cord, which bear valves at their openings, and are connected with the plexus vertebrales interni
and externi representing their channels of ontflow ; they have valves where they terminate in the
neck in the v. vertebralis, or in the trunk in the vv. intercostales (vide infra), lumbales or
gacrales laterales.

The vv. intercostales (zee Fig. 546), situated wsually singly at the lower margin of
a rib in the suleus costae, close to and above the artery, increase evenly in diameter from
above downward. The upper 9 (—10) form venous cireleg which empty their contents partly
sternalward into the vy, mammaria interna and musculophrenicae (zee p. 463), partly vertebral-
ward into the syetem of the v. azyos; at their mouths they earry valves correspondingly
directed; from their middle portions they send off branches in the 1°*—6" (or 7*%) intercostal
space to the axilla (rv. costoarzillares, see p. 471). The lower 2—3 vv. intercostales have
no outflow forward and receive tributarics, supplied with valves, from the diaphragm and from
the abdominal muscles. Veins of smaller diameter and inconstant in length are to be found
alzo at the upper margin of each rib; they are manifoldly connected with the others. Each
v. intercostaliz unites with a ramus posterior near the bodies of the vertebrae, which is larger
than it iz iteelf and which runs near the ramus posterior of the a. intercostaliz; into this
flow tributary vesselz from the gkin and from the muscles of the back, as well as the ramus
apinalis, which, as a continuation of the vv. intervertebrales (vide supra), collects the blood
from the spinal column and its contents.
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Veing of the Trunk,

546. Vena azygos,
viewed from in front.

(The diaphragm, the right mm.
intercostales interni and the lumbar
mugcles have been removed.)

Y. azygos, unpaired, begins
as a continnation of the v. lumbalis
ascendens dextra (see p. 478} be-
tween the right erns mediale and
crus intermadium of the dinphragm,
ascends in the spatium mediastinale
posteriug on the right or anterior
gide of the vertebral bodies, and in
itz conrse lies in front of the aa. in-
tercostales dextrae, to the right of
the aorta thoracalis and of the due-
tus thoracicns and behind the oeso-
phagus. At the level of the 5" or4*®
thoracie vertebra it bends forward
over the root of the right lung and
opens into the v. cava superior (see
alzo Figs. 478 and 680). In this
latter portion of its courseitusually
possesses  valves, which, however,
are not efficient. It anastomoses
sometimes at the beginning with the
v. renalis dextra, receives the nine
lowermost vv. intercostales dextrae,

. ag well as the ze. oesophageae,
ve. bronchiales posteriores and
vr. mediastinales posteriores (from
the corresponding organs) (not
illustrated), besides the v. hemia-
zvgos. The latter (see also Fig.

G81) begins, unpaired, between the left
crus mediale and erus intermedium of the
diaphragm as the continuation of the
v. lumbaliz ascendens sinistra, but iz in
most cases connected with the v. renalis
ginigtra. Devoid of valves, it extends up-
ward, behind the aorta thoracalis, on the
left zide of the bodies of the vertebrae,
receives geveral vv, intercostales sinistrae,
v, oesophageae and ve. mediostinales
posteriores, and bends to the right in
front of one of the inferior or middle
thoracic vertebrae behind the duetus tho-
racicus to go to the v, azygos. The inter-
costal veins, next higher up on the left
side, empty into a v. hemiazygos ac-
cessoria, which goes downward on the
left gide of the thoracie spine and emp-
tiee either into the v. hemiazygos or
directly into the v. azygos. The 3—4 up-
per intercostal veins open on each side
into a w». intercostalis suprema, which
on the right side usually opens into the
v, azygos (supplied with valves), on the
left side into the w. hemiazygos acces-
soria, but in addition alze communicates
above on each side with the v. anonyma
or with the v. vertebralis.
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547,
Arteries and veins of a piece of small intestine.

The vYena l][ll'hll"
(portal vein) (see Fig. 548
and 549) collects the blood
from the whole digestive
tube, from the cardia on as
far az the m. levator ani,
from the pancreas, the gall
bladder and the spleen. Ttz
trunk arizez behind the ca-
put pancreatis, on the left
and posterior surface of the
pare superior duodeni, from
the union of the v. mesen-
terica superior and the v.
lienaliz; it is 2—3 cm long
and runs upward in the lig.
hepatoduodenale, behind the
a. hepatica and the hepatic
and biliary ducts, to the
porta hepatis: there it div-
ides into a right and a left
branch one for each half of
the liver. Itz roots follow,
in gemeral, the branches of
the arteries of the same
name and are supplied with
valves only in their finer
eubdivisions immediately af-
ter their exit from the wall
of the stomach and intestine.

1. V. mesenterica
superior (see Figs. 548 and
549) runs on the right side
of the a. mesenterica supe-
rior, arizes from numerouns
vy, intestinales (from the
emall intestines), from the
v. ileocolica, wv. colicae
dextrae, .  pancreatico-
duodenalis, vv. duodenales,
i paneredaticae, v eolico
media and ». gastroepiploica
dextra. The inteztinal veine
anastomosze with one another
very much as the artericz do
but more frequently.

2. V. mesenterica inferior (gee Figs, 548 and 549) collectz itz blood from the . hoe-
morrhoidaliz superior (sce also p. 482), the ve. sigmoideae and the v colica sinistra. Itz peri-
pheral eourss agreesg with that of the a, mesenterica inferior: its trunk however separates from
this and goes in a curved direction upward and to the right behind the peritonasum (frequently
in the plica dusdenojejunalis) and behind the panereas; it usually opens into the v. lienalis,
frequently into the v. mesenterica superior, sometimes at the point of junction of the two.

3. V. lienalis (see Figs. 548 and 549) is formed by the union of the veins of the
Rplmn with the ». _qr:.n-:irm*;n'_p.fnrrfrﬁ gindstra and with the ve. gastricae breves: it runs from
the left to the right beneath the a. lienaliz and behind the pancreas, and in its conrse receives
several pancreatic veins. Tt erosses the aorta between the a. coelinea and the a. mesenterica
EUPETIOT.
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548. Tributaries of the portal vein.

(The transverse colon and the emall intestines have been partially removed; the liver has been drawn upward.)
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549. Trunk of the portal vein.

(The stomach, liver and pancreas have been partially, the small intestines and the transverse
colon completely, removed. )

4. V. coronaria ventriculi (see also Fig. 548) runs from the right to the left along
the curvatura minor of the stomach, anastomoses near the prlorus with the . pylorica, at the
cardia with the oesophageal veins and opens near the a. gastrica sinistra into the trunk of the
v. portae or the v, lienalis.

L T py]urica I{::'.En alzo Fig. 548). more delicate than the ]:u'l'L:LHiirlg, extends from the
left to the right near the a. gastrica at the curvatura minor of the stomach, anastomoses
with the preceding vein and opens at the pylorus into the stem of v. portae.

6. V. eystiea (seo Fig. 545) from the gall bladder, opens into the stem or the right
branch of the portal vein.

The aecessory portal veins (not illugtrated) are amall vessels, which arige in the folds
of the peritonacum connecting with the liver, or which come especially from the stomach and
pass either into the stem of the portal vein or directly into the subsztance of the liver.

The anastomoses of the portal with the vv. cavae are regularly present as follows:

1) At the cardia of the stomach between the v, coromaria ventriculi (v. portac) and the
oesophageal veins (v. azygos);

2} at the rectum in the plexus haemorrhoidales between the v, haesmorrhoidalis superior
{v. mesenterica inferior) and the vv. haemorrhoidales mediae et inferiores (vv. hypo-
gastricae). Valves usually prevent a flow back from the v.hypogastrica to the v. portae.

3) vv. parumbilicales [ Sappewi] (not illustrated), 4—>5 small vessels, which are connected
in the neighborhood of the navel with the superficial veins and with the vv. epigastricae
inferiores, extend near the lig. teres hepatis to the liver and empty usually directly
into its subztance. The largest anastomoses also with the left v. epigastrica superior.
One of these veins is said to be the remains of the v. umbilicalis. They are supplied
with valves: the eurrent is direeted toward the liver.

Spalteholz, Atlas. 6ith ed. a1
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Y. cava inferior (see also Fig. 686) arises by the union of the vv. iliacae communes
in. front of the intervertebral disk between the 4" and 5'* lumbar vertebra behind the first
portion of the a. iliaca communis dextra somewhat to the right of the median plane. From
there on, it ascendsz at first in front of the bodies of the lumbar vertebrae and in front of the
origing of the right m. pzoas major, then in front of the a. renalis dextra and in front of the
right crura diaphragmatis and at the same time somewhat to the right and forward, goes
throngh the foramen venae cavae of the diaphragm and, curved somewhat forward, opens into
the right atrium of the beart. In its course it lies on the right side of the aorta abdominalis
and is covered in front by the peritonaeum, by the pars inferior duodeni and by the caput
panereatis; above, it is embedded in the fossa venae cavae of the liver and firmly fused with it,
go that only its posterier wall lies partly free (see Fig. 6G32). It is devoid of valves. Its branches
are divisible into radices parietales (from the walls of the peritoneal cavity) and radices vis-
cerales (from the abdominal viecera).

A. Radices parietales;

1. V. phreniea inferior, paired, partly double, corresponds to the a, phrenica inferior
and opensg at the foramen venae cavae,

2, Vv, lumhbales (see also Figs. 546 and 551), on each side 4—35, run close to and
over the aa. lumbales, correspond to the vv. intercostales (zee p. 473) and receive tributaries
from the muscles and from the skin of the back, from the plexuses of the spine and from the
abdominal muscles. They possess (insufficient) vn.lves run medianward upon the lateral and
anterior surface of the bodies of the vertebrae {tlmhe of the left side behind the aorta) and
open into the posterior wall of the v. eava. The vv. lumbales are united on each side with
one another by means of longitudinal anastomoses which are situated behind the m. psoas
major in front of the roots of the proce. transversi. The sum of these anastomoeses ferme on
each side a veszel running vertically, the ». lumbalis ascendens, which is connected below with
the v. iliolumbaliz and frequently with the v. iliaca communis, above however ie continued on
the right side directly into the v. azygos, on the left side into the v. hemiazygos (sce p. 474).

B, Radires viscerales:

1. Vv. hepaticae (see also Fig. 631), 2—3 large trunks, collect the blood which is led
to the capillary system of the liver through the a. hepatica propria and v. portae; they leave the
liver in the uppermost part of the fossa venae eavae and open into the v. cava just below the
diaphragm. The right v. hepatica, largest, carries the blood from the right lobe of the liver, the
middle, smallest, vein from the lobi caudatus [Spigeli] and quadratus, the left from the left Tobe
of the liver. Sovoral small vv. hepaticac open in the fossa venae cavae, below the large ones,
direetly into the v. cava inferior, Valves are only rarely present at the mouths of the large veina.

2. V. renalis (renal veing) (see also Fig. 686), paired, arises by the fugion of from three
to five branches near the hilus renalis, runs medianward and at the same time somewhat
upward at the level of the 1** lumbar vertebra or a little deeper in front of the a. renalis and
opens into the lateral wall of the v. cava, The left v. renalis is somewhat the larger and longer;
it lies usually in front of the aorta just beneath the origin of the a. mesenteriea superior. It
receives tributaries from the capsula adiposa of the kidney and from the ureter; the left
v. renalis receives also usually the v. gepermatica sinistra. In addition the left vein anastomoses
. very frequently with the v. hemiazygos, the right sometimes with the v. azygos, The vv. renalis
rarely possess valves at their mouths.

3. V. suprarenalis (suprarenal veins) (see also Fig. 692), paired, comes from the ante-
rior surface of the adrenal and opens on the right side usnally into the v. cava, on the left gide
into the v. remalis. It is devoid of valves.

4. V. spermatica interna (spermatic vein) (see alzo Figs. 551, 553 and 554), paired,
accompanies the a. spermatica interna directly and iz separated from it only at its termination.
it consists of from 2 to 3 anastomosing vessels which surround the artery like a plexus,
receives branches from the ureter, from the peritonaewm and from the capsula adiposa of the
kidney and unites finally to form a single trunk. The right vein opens obliquely into the anterior
wall of the v. cava and there possesses efficient valves, the left goes almost at a right angle into
the inferior wall of the v. renalis sinistra. The beginning of the vein iz different in the two saxes.

In the male, the ». testicularis, beging at the posterior margin of the testicle and epidi-
dymis with numerous fine and few thick branches (see also Fig. 708), which form a close plexns
{plexus pompinifermiz) around the artery inside the funiculus spermaticus, and extends with
thig through the canalis inguinalis. It anastomoses extensively on the testicle and apidldj'miﬂ
with the v. spermatica externa. 1t possesses valves outside the canalis mgumalla. in the ab-
dominal cavity only one near the annulus inguinalis abdominalis,

n the female, ». orvariea, it arizes partly from numerous veszels, which leave the ovary
at its hl].l.'lE‘ partly from broad anastomoses with the upper part of the plexus uterovaginalis;
in addition it receives some branches from the lig. teres uteri and from the tuba uterina. All
these branches, anastomosing, form a close plexus (plexus pampiniformis) around the artery,
ingide the lig. susp-::nsurium ovarii and are devoid of valves,

L

M l-ll-'l
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550. Vena cava inferior in the male, viewed from in front,

(On the right side the kidney has been removed, a piece of the m. psoas and of the a. iliaca
communis has becn eut out: on the left side the abdominal wall has been reflocted Lilil'l.'l.'rl'n'.':_l.l'il.._j
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551. Veins of the male pelvis,
right half, viewed from the left.

(The left m. psoas major has been removed, the rectum has been drawn somewhat to the side.)
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552. Veins of the female perineum (s«e rig 525,

Y. iliaca communis (common ilie vein) (see Figs. 550 and 558), paired, devoid
of valves, behind and to the right of artery, arizes from the ». hypogastrica and the ». iligea
externg. It frequently anaztomoses with the v, lumbaliz ascendens. Branch of the left vein:

V. saeralis media (middle sacral vein), unpaired, often double below, near the a. sa-
cralis media, forms with branches of the vv. sacrales laterales the plexus sacralis anterior
(eee p. 434); it is comnected with the plexus haemorrhotdaliz externug and vesicalis,

Y. hypognﬁtrim (hypogastric vein) (2ee Figs. 550 and 551) lies directly behind the
a. hypogastrica. Its branches possess valves only ouiside the pelvis. Branchea:

1. V. pudenda interna (0. T. internal pudic vein) (gee alzo Fige. 551 and 554) begins
below the symphysiz ossium pubiz with an anastomosiz from the v. dorsalis penis (clitoridis)
and receives the vr. profundae peniz (elitoridiz), ve. urethrales, ve. bulbi urethrae (bulbi vesti-
buli [voginae]), vo. serotales (labiales) posteriores and ev. heemorrhoidales inferiores: the
latter are connected with the plexuz hasmorrhoidales, All the branches correzpond to the arte-
ries of the same name. The vein usually runs first beside the a. penis (clitoridis) in the tri-
gopum urogenitale and then (for the most parst double) accompanies the a. pudenda interna.
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553. Veinsofthe female pelvicorgans, viewed from the left.

(The superficial layers of the venous plexuses [=ee Fig. 554] have been removed; the peri-
tonacum hag been for the most part removed.)

2. Plexus haemorrhoidalis internus (see Figs, 552 and 627) in the tela submucosa
of the rectum, with ampulla-like dilatations in the region of the annulus haemorrhoidalis (see
also p. 547) empties partly into a delicate, superficial network at the anus, partly by means of
nmmumh perforating branches into the plexus haemorrhoidalis externus (sm alan
H;:: wal) situated upon the external surface of the tunica muscularis. From the latter arize the

’ hm‘murrhtard'uhs superior, devoid of valves (to the v. mesenterica inferior of the v. portae),
tlu- vv. haemorrhoidales wmedioe, with valves, paired (to the v. hypogastrica), which receive
branchee from the bladder, prostata and zeminal vezicles in the male (uterns and vagina in the
female) and the ze. haemorrhoidales inferiores, with valves, paired, from the neighborhood of
the anus (to the v. pudenda interma); in addition h!‘dl‘li‘hi‘ﬁ go to the v. sacraliz media.

3. Plexus vesicalis (zee also Figs. 551, 554 and 730) surrounds the lower part of
the bladder and in the male the basis prostatac lateralward and behind; it is, with valves in
almost all ite branches, conneeted with the following plexus, receives vv. deferentiales (from
the testicle, along the ductus deferems) and is emptied on each side by means of several
ve. vesicales.

. Plexus pudendalis (see also Figs, 551 and 554) liez behind and over the lig. ar-
cuatum pubis, in front of the prostata and bladder (in the male, the bladder and urethra in
the female), receives the main trunk of the unpaired z. dorsalis penis {clitoridiz) (see also
Fig. 709), which runs between the lig. arcuatum pubis and the lig. transversum pelvis, is
connected with the v. pudenda interna and with the plexus vesicalis and empties partly into
the vv. vezicales, 114:i'l|_'r directly into the v, hypegaztrica.

5. Plexus uterovaginalis (in the female) extends over the walle of the vaging and as
an especially close plexus along the margo lateraliz of the uterus, where it partly fills up the
parametrinm and surrounds the ureter. It ie connected with the plexus pudendaliz and haemor-
rhoidalis externus and emptics on each zide chiefly through the large ve. uleringe, which sur-
round the a. uterina and form broad anastomoses with the plexus pampiniformis of the v. ovarica.
There are almost no valves in the uterine veing, and those which are found can not be closed.
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554, Veins of the female pelvis, right half,

viewed from the left and somewhat in front.

(The ovaries and uterus have been draswn out of their ]'II'I:-i'iHlIII: the ]u-ri‘lull.’wllm has been
largely removed; the ureters have been removed.)
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6. V. iliolumbalis (see Figs. 546, 550 and 551), in part double, accompanies the a. ilio-
lumbalis and often opens into the v. iliaca communis. It receives the vv. intervertebrales (see
p. 473), muscular veins and zometimes the v, lumbalis V, anastomoses with the vv. lumbalis
azeenidens, circumflexa ilinm profunda and saerales laterales and possesses many valves.

7. Vv, sacrales laterales (see Fig. 550). usnally double, run near the a. sacraliz late-
ralis and open into the v. hypogastrica or into a branch of the same. Their branches form, with
those of the.v. sacralis media, the plexus sacralis anterior upon the facies pelvina of the sacrum.

5. V. obturatoria (see Figs. 551 and 554) near the a. obturatoria; its branches are
usnally doubled; it forms a broad anastomosis in the pelvis with the v, ilinca externa, and some-
times opens into this. Its branches anastomose freely with the v. cireumflexa femoris medialis,

9, V. glutaea superior (see Fig. 557) accompanies the a. glutasa saperior; its
branches are usually doubled. At its entramce into the pelvis its walls stand open and it
poszesses valves, Behind the m. piriformis it anastomoses with the v. glutasa inferior.

10, V. glutaea inferior (see Fig. 557), near the a. glutaea inferior; its branches, nsu-
ally doubled, accompany the branches of the latter. It receives a large branch from the n.
ischiadicuz and anastomoses on the m. quadratus femoris by means of very wide vessels with the
v. circumflexa femoris medialis and with the uppermost v, perforans of the vv. profundae femoris.

Y. iliaca externa (ecternal iliac vein) (see Figs. 550, 551 and 556) begins as
the continuation of the v. femoralis behind the lig. inguinale, on the medial side of the a. iliaca
externa and, as it azeends, becomes displaced behind the artery. It receives a broad anastomosis
from the v. obturatoria and frequently possesses one (usually insufficient) valve. Branches:

1. V. epigastriea inferior (gee Figs. 550, 551 and 556), usually doubled, accompanies
the a. epigastrica inferior. It anastomoses with the vv. epigastricas superiores and behind the
ramus superior osziz pubis with the v. obturatoria; in addition it receives the vv. parumbilicales,
as well as the v. spermatica externa (gee also p. 478) from the testicle and epididymis and
branches from the vv. eutaneae abdominis. Below the navel it possesses numeroug valves.

2. V. eircumflexa ilinm profunda (see Figs. 550, 551, 554 and 556), double in most
of its course, surrounds the a. circumflexa ilium profunda like a plexus and often opens inte
the v. eplgaatnr'a inferior; in so doing it crosses the a. iliaca externa on its anterior or posterior
gurface. 1t anastomoses with the v, ilioclumbalis and is supplied with valves.

V. femoralis (jemoral rein) (see Fig. 556) iz the continuation of the ». poplitea
from the hiatus tendineus [adductoriug] on, In the canalie adductoriug [Hunteri] it lies behind
the a. femoralis and somewhat lateralward from it; further up it runs for the most part exactly
behind the artery, and arrives finally on the medial side of the artery in the fossa iliopectinea.
In itz lower portion two vz, comitantes also run cloge fo the artery. [t possesses usually
4—5 pairs of valves. Branches:

1. V. epigastrica superficialis (see also Fig. 559) is situated in the subeutaneous
tizzue and carries the blood downward from the lower half of the anterior abdominal wall.
It opens in the fossa ovalis separately or, united with neighboring veing, into the v. femoralis
or inte the v. saphena magna and possesees valves which conduct downward.

2. V., circumflexa ilium superficialis (see Fig. 559), sometimes doubled for part
of its course, close to the corresponding artery in the subcutaneous tissue, opening either
independently or in common with the v. epigastrica superficialis, It is supplied with valves.

4. V. thoracoepigastrica, zingle or doubled for long distances, extends, on the an-
terior or lateral wall of the trunk, in the subeutaneous tissue, from the axilla as far as the
fossa ovalis. Its middle portion is devoid of valves, in its upper part valves direct the blood
uppard to the axilla, in itz lower part downward to the fossa ovalis. Above, the vein opens
into the v. thoracalis lateralis (see p. 471), below it goes either separately or united with the
v. epigaetrica superficialis into the v. femoraliz.

4. Vv. pudendae externae (see alzo Fig. 559), near the aa. pudendae externae, fre-
quently flow into the v. saphena magna; they receive branches from the skin of the abdomen,
from the scrotum (or the labia majora), vo. scrotales (labiales) anteriores, and from the penis
{or the clitorig), ». dorsalis penis (elitoridis) ewtanea; the latter runs unpaired or doubled
upon the fascia penis (clitoridis) as far as the symphysis pubis and there bends lateralward.

{Continuation see p. 436.)

Vv. cutaneae abdominis et pectoris form, in the subeutaneous tiszue of the abdomi-
nal and thoracic wall, a network of vessels, supplied with valves, from which the blood is led
away on each side 1°* by superficial vessels to the neck, to the axilla (v. thoracoepigastrica)
and to the fossa ovalis (vide supra), 2™ by deep, perforating vessels to the thoracic cavity (to
the vv. mammaria interna and intercostales), to the peritoneal cavity (vv. parumbilicales) and
te the veins of the anterior abdominal wall (vv. epigastricas superiores et inferior).

In the neighborhood of the papilla mammae the vv. cutaneae form a wreath of vesscls
of uneven caliber, the plerus venosns mamillae.
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555. Superficial veins of the trunk,

viewed from in front (after W. Braune).
(The arrows indicate the way in which the current is directed by the valves.)
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556. V. femoralis dextra, viewed from in front.

(The lig. inguinale and the mm. sartorius, rectus femoris, pectinens and adductor longus have
been entirely or partially removed; a piece has been eut out of the a. femoralis.)

Y. femoralis (continued):

5. V. saphena magna (zee p. 459).

6. V. profunda femoris accompanics the a. profunda femoris and possesses several
paira of valvez. Branches:

a) Ve perforantes (see also Fig. 557), partly doubled, arise on the posterior surface of
the m. adductor magnus and communicate freely there by longitudinal anastomoses
with one another, with the vv, glutaea inferior, cirenmflexa femoris medialis and with
the v. poplitea; they then perforate the mm. adductores near the aa. perforantes,

b) Ve. eireumflexae femoris mediales (see alzo Fig. 557) run near the corresponding arte-
ries and anastomose freely behind, on the m. quadratus femoris, with the vv. glutaea
inferior and perforans I, in front with the v, obturatoria. They are supplied with valves.

¢) Vo eirenmflexae femoris laterales, supplied with valves, accompany the a. circumflexa
femoris lateralis and anastomose with the preceding and with the v. glutaea inferior.

V. poplitea (popliteal rein) (see Figs. 557 and 895) arises from the union of the
vo. tibiales and rung just behind the a. poplitea, in its distal part at the same time somewhat
medianward, in its proximal part somewhat lateralward from it. Besides, near the artery there
iz below a v, comitans lnteralis, above a v, comitans mediolis. It iz supplied with valves, receives
the v. saphena parva (see p. 490) and the vo. articulares genus (double near the corresponding
artories, not illustrated) and anastomoszes with the lower vv. perforantos.



557. Deep veins
of the right thigh,

viewed from behind.

(The m. glutaeus maximus has
been reflected lateralward; other-
wise like Fig. 528.)
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558. Superficial veins
of the right leg,

viewed from in front (after
W. Braune.)

(The arrows indicate the way the stream
iz directed by the valves.)

The superficial veins of the
leg form a continuous network in the
eubentaneons tissue, varying in complexi-
- V. saphena ty, rich in valves, and permitting the re-
e cognition in it of single larger vessels which

act as the principal canals of exit. They
are connected with the deep veins by nu-
merous anastomoses (for direction of cur-
rent see p. 487).

In the sole of the foot (not illus-
trated) there iz a very close network (rete
venosum plantare cutaneum), which pos-
gegees different channelz of outflow, In the
firat place branches go to the deep veins,
gecondly, however, and chiefly, the blood is
led away through superficial trunks around
the borders of the foot to the dorsum of
the foot. These pass at the medial and
lateral margins of the foot into the wv.
marginales medialis and lateralis of the
dorsum of the foot, dorsalward over the
margin of the heel toward the leg, and for-
ward into a larger vessel (arcus venosus
plantariz entanens), which runs in the toe-
ball furrow at the diztal margin of the
fasciculi transversi aponeurosis plantaris
and is continued mt:ﬂr the medial and late-
ral marging of the foot into the innings
of the vv. marginales (vide illfhr.;lg}l. This
vascular arch receives superficial branches
from the toes and sends off into the space
hetween each two toes single or double
v, intercapitulares to the vv. digitales

- V. saphena dorsales pedis.
T On the back of the foot the veins
begin at the toes as the vo. digitales pedis
dorgalez, which unite after receiving the
vv. intercapitulares to form the short oo
Mallnolns digitales communes pedis and flow into the
b iaialla arens venosus dorsalis pedis [ecutaneus];

thiz i an irregular chain of anastomoses
boetween the vv. digitales communes and
the vv. marginales and lies upon the distal
portion of the ossametatarsalia. Proximal-

--Patella

Malleolus ___
Iateralis /

Rate venosum

‘Iuiﬁ?l?m!:ﬁ " V. marginalis ward from it lies the irregularly shaped
| = medialis rete  venosnm  dorsale pedis  cutaneum,

L . which receives many tributaries from the

B oraalin oedin: depth and is continued into the anterior

i [eutanens] network of the leg. In the network, near

" Vr.-digitales the lateral and medial marging of the foot,

ecommungs pedis can be made out on each side a larger

vezael, the ». marginalis lateralis (see Fig.
560) and the v. marginalis medialis, which
e Vv digitales chiefly receive tributaries from the rete
PRI foins venosum plantare cutaneum,

=T V. intercapitnlaris
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V. circumflexa iliom superficialis

559. Superficial
veins of the
right thigh,

viewed from in front.

V. epigasirica superficialis

Fosza avalis

(The arrows indicate the way

the current iz directed by the v v, pudendae

valves,) L7 externie
*  In the plexus of the super- A. pudenda
- OxXieTrnR

ficial veing of the leg two large
yenous trunks stand out above
the foot, the v. saphena magna

Vv. dorsales

ik
and the v saphena parrva, of - cutanese
which the latter belongs es- ‘F:;L:'I::-iﬂis
sentially to the leg alone. [ Y. dorsalis
V. saphena magna (see e~ penis

alzo Figs. 556 and 558) begins
in front of the medial mal-
leolus as the continuation of
the v. marginalis medialis
and there receives superficial
branches from the rete venosum
plantare cutanewm and deep _
branches from the vv. plan- ; ol s {==1 V. saphena wagna
tarez mediales. It then runs 3 '

almost vertically upward upon
the facies medialis tibiae,
makes a elight curve behind
the condyli mediales of the ti-
bia and femur and then goes
fairly straight but obliquely
upward on the medial and an-
terior surface of the thigh, and
enters the anterior medial wall
of the v. femoraliz in the fosza
ovalis. In its entire coursze it
iz sitnated subentaneously
upon the faseia cruris and fas-
cia lata. On its way it receives
numerous branches from the
guperficial networks of the
heel, of the leg and of the
thigh, as well as wveins from
the tibia, and anastomoses
manifoldly with the v. saphena
parva. The superficial veins
coming from the back of the
thigh often form a separate
trunk, the ». sophena acees-
gorfa (not llustrated), which
accompanies the v. saphena
magna medianward at a vari-
able distance from it and
empties into it at an ineon-
stant level,

Patella--
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- V. femoro=-
popliten

Branch to the
v, profundn
femoris

Branch to the
¥, poplitea

V. saphena
magna

Connections
with ithe
deap veins

V.saphena parva

Malleolus lateralis

Eete venosum
dorsale pedis
cuinnenm

V. marginalis
lateralis

560 %
Superficial veins of
the right leg,

viewed from behind (after
W. Braune).

(The arrows indicate the way the cur-
rent is directed by the valves.)

V. saphena parva (see also
Fig. 557) begins behind the lateral
malleolus as the continuation of the
v. marginalis lateralis of the foot; in
its formation there takes part, besides
superficial branches of the rete veno-
sum plantare cutaneum, algo an ana-
gtomosziz from the deep vv. plantares
laterales. It runs at first on the later-
al margin, then on the posterior sur-
face of the tendo calcaneus [Achilliz];
farther up ensheathed in a duplicature
of the superficial laver of the fascia
eruris, it lies in the groove between the
two hepds of the m. gastrocnemius
(see also Fig. 880). The mouth of the
v, saphena parva arises sometimes in
the leg in the v. saphena magna or in
deep veins; most frequently it em-
brouches undivided into the hellow of
the kneo in the v. poplitea, sometimes
also divided into the latter as well as
into thev.saphena magna or into deeper
thigh veing; sometimes the mouth arizses
above the hollow of the knee into deep,
posterior wveins or the v. saphena
magna. The v femoropoplitea rune as
a zmall vessel superficially along the
thigh and empties its contents down-
ward into the v, poplitea and into deep
thigh veinz or only into the latter, up-
ward under the m. glutacus maximus
into the vv, glutacae. The v. saphena
parva receives in its courss numerouns
branches from the superficial network
of the heel and of the leg and anasto-
moses -usually manifoldly with the
v. saphena magna,
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The fetal cireulation.

During embryonic life the apparatus concerned in the cirenlation of the blood under-
goes various transformations.

The arrangement which exists in the second half of pregnaney up to birth is designated
the placental eirculation. This presents the following peeuliarities (see Figs. 561 and 562).

The v. umbilicalis (umbilical vein), devoid of valves, leads the blood, which has become
arterial in the placenta, through the umbilical cord (funiculus wmbilicalis) to the navel and
thence in the free margin of the lig. falciforme hepatis to the fozsa venae umbilicalis of the
liver. There a part of the blood goes through direct branches to the capillary system of the
liver; another part becomes mixed, in that the v. umbilicalis connects with the left branch of
the v. portae, with the venous contents of the portal vein (from the stomach, intestines, pan-
creas and spleen) and alzo arrives, along with this, in the capillary syetem of the liver; finally
the third, smaller part runs directly to the left v. hepatica and thus to the v. cava inferior
through the ductusz venosus [ Arantii [, which is situated in the fossa ductus venosi of the liver
(see also Fig. 632) and connects the v, umbilicalis with the left v. hepatica. The v. cava
inferior carries mixed blood therefore on its passage through the foramen venae cavae of the
diaphragm. Thiz iz composed of 1** the pure arterial contents of the ductus venosus [ Arantii],
2™ the contents of the vv, hepaticae, which carry the blood away from the capillary syvstem
of the liver, and 3™ the venous contents of the v. cava inferior (especially from the renal and
suprarenal veins, pelvic veing and those of the lower extremities). Passing through the v, cava
inferior, this blood reaches the right atrium, which, in the fetus, is freely connected with the left
atrinm through the foramen ovale (see Fig, 474). Sinee the foramen ovale is situated in the
direction of the ecurrent of blood arriving through the v. cava inferior, and since, in addition, the
valvula venae cavae [inferioriz, Eustachii] to a certain extent hinders an alteration of this
direction of the current, the main mass of blowd streams through the foramen ovale into the
left atrinm and in so doing receives amd mixes with only a part of the wenous blood which
arrives in the heart throogh the v. cava superior. Into the left atrium open the vv. pulmonales,
and their blood, which in the fetus iz venous, mixes with the other contents. The so-called
mixed arterial blood thus arizing goes especially to the upper half of the body through the left
ventricle, the aorta ascendens and the arens aortae and itz large branches, the aa. anonyma,
carotis sinistra and subelavia sinistra; only a part flows into the aorta thoracalis.

The v. cava superior carrics the venous blood from the upper half of the body and
(through the v. azygos which is markedly developed in the fetus) from the wall of the trunk,
to the right atrium. Thence a small part passes through the foramen ovale into the left
atrium, the larger part, however, mixed with a part of the blood from the v. cava inferior
and hence called mired venous blood, enters the right ventricle and passes into the a. pul-
monalis. The a. pulmonalis divides, in the fetus, into three branches: the rami dexter et
ginister, which go to the lungs (as yet not functioning) and the ductus arteriosus [Botalli],
which runs in the direction of the main trunk and enters, at the end of the arcus aortae,
into the concave anterior wall of the latter. The greater part of the mixed venous blood now
runs through this ductus arteriosus as far as the beginning of the aorta thoracalis; there it
mixes with the residue of the mixed arterial blood coming from the end of the arcus aortae
and passes through the branches of the aorta thoracaliz and aorta abdominalis to the intestinal
canal, to the genito-urinary organs, to the inferior portion of the wall of the trunk and to the
lower extremities, chiefly, however, through the two aa. umbilicales (see p. 446) into the
umbilical cord and to the placenta, where the blood again becomes arterialized.
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A. pulmonalls Areus aoriae Duetus arteriosus [Botalli]
' 5 y ! | 3 Hamus sinister a. polmonalis
V. eava superior x‘\‘ - ! = #
Hook . g R

JAorta thoracalis

F

_ _ Y. hepatien

I § sinfstra

- - - DMictus venosus

Hepar— - —H [Arantii]
I
V.am- - —-V¥. portag
biliealis
) f
Y
- = ==V, cava inferior
S R ~ - ~Aorta abdominalis
q LA
uuﬂ.‘l“iﬂ-‘.l-“h b
59 , : ; Tt LA
Aa. umbilicales i : T & -3 A. ilisca communis

561.

Bloodvessels . o SR
Df thE‘ fE‘tLlS, = ; k\\_ﬁ.,hﬂmgutrlm
viewed from in front and somewhat yA. umbilicalis

from the left. (The abdominal and thoracic cavities have been widely opened, the lungs,
the whole alimentary canal, the pancreas, the spleen, the left lobe of the liver and the serous
membranes have been removed and the heart has been drawn aside to the right.)
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Areng aoriae
[roelus artericsns

.= [Eotalli]
V. cava superior

Bamus sinister

Aorta ascendens - - © f. pulmonalla

-==~A. punlmonaliz

Foramen ovale ---|

Valvala venae cavae
[inferioris, Eustachii]

Atrium dextrom - -

__. Yentriculus
sinister

Ventricolus dexter -

¥. hepatioa ainistra

Ductus vanosus
|Arantii] -

Bt

Distributions
in the liver

V. poriac

V. umblilicalis

-== ¥, cava Inferior

- Aorta abdominalis

_AL ilinen communis

eeoa YV, ilinea communis

A nmbilicales == "

--A, iliaea externa

= =" A. hypogastirica

562. Scheme of

the circulation

of the blood in
the fetus,

viewed from in front and somewhat from the left (see Fiz 561).

{The heart iz in its correct position and has been partly opened. The arrows indicate the
direction of the blood current.)

Yeslea urinaria ==- ||L'
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