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vA— rCHAPTER

The Abdomen:PartI
The Abdominal Wall

A
26-year-old man complaining of a painful swelling in the right groin was

seen by his physician; he had vomited four times in the previous 3 hours.

On examination, he was dehydrated and his abdomen was moderately dis¬

tended. A large, tense swelling, which was very tender on palpation, was seen in the

left groin and extended down into the scrotum. An attempt to gently push the contents

of the swelling back into the abdomen was impossible. A diagnosis of a right com¬

plete, irreducible, indirect inguinal hernia was made. The vomiting and abdominal dis¬

tension were secondary to the intestinal obstruction caused by the herniation of some

bowel loops into the hernial sac.

An indirect inguinal hernia is caused by a congenital persistence of a sac formed

from the lining of the abdomen. This sac has a narrow neck, and its cavity remains in

free communication with the abdominal cavity. Hernias of the abdominal wall are

common. It is necessary to know the anatomy of the abdomen in the region of the
groin before one can make a diagnosis or understand the different hernial types that

can exist. Moreover, without this knowledge it is impossible to appreciate the compli¬

cations that can occur or to plan treatment. A hernia may start as a simple swelling,

but it can end as a life-threatening problem.

lA*dl jlo*.:jj|piJiÿnll
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CHAPTER OBJECTIVE
Acute abdominal pain, abdominal swellings, and u } UJSAt j*,—a}\ j -zA*jy j jUU jjV'

¥&§£St£3$£ ow
are complicated by the fact that the abdomen contains s_iÿ o»j .'OSJÿAl «Lopi jkJ' O' Js.
multiple organ systems, and knowing the spatial relati- *

• ,. . .
onships of these organs to one another and to the anterior j~*t >' o o'J-3r Cr* J-5 tUaPÿ aJ*J

abdominal wall is essential before an accurate and com- .jfrjpb Vs— V—t
plete diagnosis can be made. * . . .

The abdominal wall is a flexible structure through a-* V* j* s** J1

which the physician can often feel diseased organs that O' S' .H* o— tLapÿu

lie within the abdominal cavity. An intact abdominal

wall is essential for the support of the abdominal cont- . ......
ents. A defect or malfunction of the wall can allow the fV-SU '-H3

abdominal contents to bulge forward and form a hernia. «_*> J JJ Jl£r.£> j,a~ *jjo

The abdominal wall provides the surgeon with a site for

access to deep-lying diseased structures.

For the above reasons, the anatomy of the anterior r-1"
abdominal wall must be learned in detail.

Because of its great clinical importance, examiners jyt . 2 ;U-U *JLÿ1
ask many questions in this area. zj!&\ -t\.
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j’UyÿuilBASIC ANATOMY

The abdomen can be defined as the region of the trunk that OH j-* Jji; <i\

liesbetween the diaphragm above and the inlet of the pelvis
below.

• j j>>rU-l V>UJ-I

: jiidl jlJÿ <luJ

J- j**— O-'1 O-W*
j-iij' J9rlJ-\ (y-A .J-I— cJ»_pr

Structure of the Abdominal Walls

Superiorly, the abdominal wall is formed by the diaphragm,
which separates the abdominal cavity from the thoracic cav¬
ity. For a description of the diaphragm, see chap 2-

Interiorly, the abdominal cavity is continuous with the
pelvic cavity through the pelvic inlet. (See p.209)

.2 J-aiJ'
‘-jy-Pr —ASJ CLLAÿ

.(209

LS 4*1' t (Jj-i-oJ' ill' •jA JJL—JL V-AJ L> /$
lower part of the thoracic cage and below by the rectus ab- r . '
dominis,external oblique, internal oblique, and transversus o!yLa*J> Aÿ. Lu-. .ÿJaJ'
abdominis muscles and fasciae.

Posteriorly the abdominal wall is formed in the midline . , ..... .
by the five lumbar vertebrae and their intervertebral discs; - J J*F J
laterally it is formed by the twelfth rib, the upper part of the («_LaJ' LJU- U (o'jiiJ' ju lÿp\ ji\
bony pelvis, the psoas muscles, the quadratus lumborum
muscles, and the aponeuroses of origin of the transversus

abdominis muscles. The iliacus muscles lie in the upper part oÿUaxij Liui' JA-J <JaiJ' A*J

Sub
InteAnteriorly, the abdominal wall is formed above by the

Inte
Abe

.fcUUlJ VdaJl *~pjc-l\3 lAÿUl ibU'jiyÿUiJl Sur
Liv
Gal
SplOÿLjaxJlj AjJail' 0%iudl_j Jo

_i)l j

Par
Kicof the bony pelvis.

The abdominal walls are lined by a fascial envelope and

the parietal peritoneum.
JUÿll JUlll JibUJ' 0'ÿ

Stc
Du
Ce:ÿUVl jkJI AJUJ &STRUCTURE OF THE ANTERIOR ABDOMINAL WALL

The anterior abdominal wall is made up of skin, superficial i_,L*jJi s_iUUlj a.—U—U AiUU'j oU-' • V '' ja*.
fascia, deep fascia, muscles, extraperitoneal fascia, and „
parietal peritoneum. jlUg>«UBj cflUJj

Ap
As
Tri
De

Skin Ur
The natural lines of cleavage in the skin are constant and -uLL j J|

almost horizontally around the trunk. This is important i Vjis- fL» ij_»j ... jj,! L,iJit
clinically because an incision alonga cleavage line will heal v

as a narrow scar, whereas one that crosses the lines will heal
as a wide or heaped-up scar. (For details, see chI)
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Msuperior epigastric artery

xiphoid process

l
.Ui) }\ i»LU

lateral margin of rectus sheath
j;

-T91
op intercostal arteries Oa'.A5'

Til
T1

lumbar arteries M**1' ua'j&.\ ji}A iliohypogastric nerve

j OUj±}\

deep circumflex iliac arteryvL‘ //}

iilioinguinal nerve

L
*" position ofjdeep inguinal ring *iÿ\ ULU y

inferior epigastric artery riJt 01*

Figure 4-1 Segmental innervation of the anterior abdominal wall (left) and arterial supply to the

anterior abdominal wall (right).

.(&*$) (jlaoD ( jL-ÿl) oM

Nerve Supply :truÿ.m.A
The cutaneous nerve supply to the anterior abdominal wall i_>uty t- ti jjj.
is derived from the anterior rami of the lower six thoracic

udl JL
.(1-4 JjVi s—««Ji jULJI fc-Ji hj.u*Jiand first lumbar nerves (Fig. 4-1). The thoracic nerves are

the lower five intercostal and the subcostal nerves, and the Ui-Ji JujJUaJi OJ
first lumbar nerve is represented by the iliohypogastric and
ilioinguinal nerves, branches of the lumbar plexus. The der-

(matome of T7 is located in the epigastrium over the xiphoid Cr*jri Lÿ>j

process; that of T10 includes the umbilicus; and that of LI .3_,U)\ Jy J>ÿÿ\ j ~.n
, lies just above the inguinal ligament and the symphysis pu-
J

bis. For the dermatomes of the anterior abdominal wall, see

gr i —j JjS/l .«A*il jJ-to I— Cÿ-ALAII

S—
***ÿ L«f CO jJ-voJl c_ÿa«JJ

J-~( .Ubjl jLi-jlj jj-iUU J>
.2-4 jSLtH>i jUi J.jdi.1 oUlkiJi

-Fig. 4-2.

[

Blood Supply ;«L 4-1,yPj!.B
The skin near the midline is supplied by branches of the su- Pli_rjJl (_3? >-*-»UJl k-U ,_g)l AUJJ tÿ-dl 4;

j perior epigastric artery (a branch of the internal thoracic

iartery) and the inferior epigastjic artery (a branch of the ex-‘
ternal iliac artery). The skin of the flanks is supplied by £j_r"r ba'V’b*-' -d* iS)/i l~r .G»Udl yU jb_gi

" branches from the intercostal, lumbar, and deep circumflex

“ iliac arteries (Fig. 4-1).
u The venous blood is collected into a network of veins

.1 that radiate from the umbilicus (Fig. 4-3). The network is j-rÿk j* -boy!1ip! o-**Vi j-yj .(3-4 JÿJi)
drained above into the axillary vein via the lateral thoracic ., j..J| Ji u.ÿ/1 Jl LS ,XÿJI O, ,Jt
vein and below into the femoral vein via the superficial epi- . , _ , 'f . . '

gastric and great saphenous veins. A few small veins, the pa- “JJ1 krj/j •'tjj*

ntumbilical veins, connect the network through the um- !j—J' y-v- tSLuJr i v-ibr 5ajjS' —;.JM
uL bilicus and along the ligamentum teres to the portal vein ;;u t .gt ju.X ..oil kb Jr
-i They form a clinically important portal-systemic venous .

ktastomosis. -W-WA

ydJI ObgJIj (ÿkUl ObgJI

.(1-4 jCi) U-Jl uuai S-S>lj vkillj clijjll os' br*
lj—l\ Sajj'i/I tSL-i J>-U iÿU-ijjll (UJl

*
lÿieuJI jla>. :£jlj-H
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Figure 4-2 Dermatomes and distribution of cutaneous nerves on the anterior abdominal wall.
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ijglflgjjJ!.CLymph Drainage

The cutaneous lymph vessels above the level of the umbili- -LuJl yU <yd' csy—. Jy ul*JJ LLJJI iyj'f' yi
drain upward into the anterior axillary lymph nodes. -J,|UL» LiJJl U> fj\ L.I .LA.'fl g*Ni LLdll

The vessels below this level drain downward into the super- c ‘
t,

ficial inguinal nodes. .L~k-Jl -tiJl JL-VI yd

r

f
l

U-

t
I

Superficial Fascia
IT

The superficial fascia can be divided into a superficial fatty
layer (fascia of Camper) and a deep membranous layer
(Scarpa’s fascia) (Fig. 4-4). The fatty layer is continuous .(4-4 j£i) (VjiSw S)U!) U-*r- SdlLfc iii>j
with the superficial fat over the rest of the body and may be jjj

_
U CL~JIL-i jy u»iyii -u li

SS2222Sr.WJÿ5SSS3 r*ru*«ÿ* -Al<r *> r
above, where it becomes continuous with the superficial

*-*'-*ÿ' •-* C-ÿ vÿs>'

fascia of the back and the thorax,respectively. Interiorly, the (L.I JJJI UJJI y Jj .._; J* j-uoilj JJ «->»kJi

fr1 rfÿ
guinal ligament. In the midline interiorly, the membranous a- <->-4»b3' -kÿ-' J*-- *'layer of fascia is not attached to the pubis but forms a tubu- Oi-j**ii LLi- Lf .(ÿUJl jf) vÿill IJUP JCSJ J* iiUJ'
lar sheath for the penis (or clitoris). Below in the perineum, u 7ÿ ... /.. .. ,K .vÿi .ijÿ UJJ
it enters the wall of the scrotum (or labia majora). From

J 7 J

there it passes to be attached on each side to the margins of
the pubic arch; it is here referred to as Colie’s fascia.
Posteriorly it fuses with the perineal body and the posterior
margin of the perineal membrane (Fig. 4-4).

(js .. A'S iiUl) 4->. ,U.v ijliiil

A_JUL L* IÿJI VJU jr vbJi syb
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thoracic veip

portal vein in porta Iwpalis

figure 4-3 Superficial veins of the anterior ab
Nominal wall. On the left are anastomoses be-
tween systemic veins and the portal vein via Da

tsumbilical veins. -Arrows indicate the direction
’

taken by venous blood when the portal vein is
obstructed. On the right is an enlarged anasto
mosis between the lateral thoracic vein and the
superficial epigastric vein. This occurs if either
the superior or the interior vena cava is obstructed
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In the scrotum the fatty layer of the superficial fascia is
represented as a thin layer of smooth muscle, the dartos
muscle. The membranous layer of the superficial fascia per¬
sists as a separate layer.

Deep Fascia

The deep fascia in the anterior abdominal wall is merely a
thin layer of connective tissue covering the muscles; it lies
immediately deep to the membranous layer of superficial
fascia.

Muscles of the Anterior Abdominal Wall

The muscles of the anterior abdominal wall consist of three
broad thin sheets that are aponeurotic in front; from exte¬
rior fo interior they are the external oblique, internal
oblique, and transversus (Fig. 4-5). On either side of the

midline anteriorly is, in addition, a wide vertical muscle,
the rectus abdominis (Fig. 4-7). As the aponeuroses of the
three sheets pass forward, they enclose the rectus abdomi-
fis to form the rectus sheath. The lower part of the rectus
sheath might contain a small muscle called the pyrami-
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The cremaster muscle, which is derived from the lower

1 cts of the internal oblique, passes interiorly as a covering
0 'he spermatic cord and enters the scrotum.

EternalObliqu

oblique muscle is a broad, thin, muscular

n.eet ahses from the outer surfaces of the lower eight

lin anÿansout to be inserted into the xiphoid process, the

leri3 k
a' Pub'c crest, the pubic tubercle, and the an-

, °r 7,f of the iliac crest (Fig. 4-5). Most of the fibers are

itiosi
means of a broad aponeurosis. Note that the

p0sjeP0sÿeri°r fibers passing down to the iliac crest form a
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Figure 4-4 Arrangement of the fatty layer and the membranous layer of the superficial fascia in
the lower part of the anterior abdominal wall. Note the line of fusion between the membranous
layer and the deep fascia of the thigh (fascia lata). In the lower diagram, note the attachment of
the membranous layer to the posterior margin of the perineal membrane. Arrows indicate paths
taken by urine in cases of ruptured urethra.
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A triangular-shaped defect ip the external oblique
aponeurosis lies immediately above and medial to the pu- ;y»Ljall llJlil JU-. J i-ilL.

bic tubercle. This is known as the superficial inguinal
ring (Figs. 4-5, 4-7, and 4-13). The spermatic cord (or round
ligament of the uterus) passes through this opening and (rÿ -kbÿll J') cM“' A -(13-4 i7-4 c5-4
carries the external spermatic fascia (or the external cov-

tLWI jt) o j*LJaili
__yL\ iiUUl *>uu oÿiJi «Ji> J*>U

ering of the round ligament of the uterus) from the margins
of the ring (Figs. 4-17 and 4-18).

Between the anterosuperior iliac spine and the pubic tu- \_j} jy Js- JU-JU i»U-i jkJ
bercle, the lower border of the aponeurosis is folded back¬
ward on itself, forming the inguinal ligament (Figs. 4-5 and
4-6). From the medial end of the ligament, the lacunar lig- -kb xs. J»b U*J A-—;Sfi bl+Ji .(6-4 j

ament extends backward and upward to the pectineal line
on the superior ramus of the pubis (Fig. 4-6). Its sharp, free
crescentic edge forms the medial margin of the femoral i—iUJl <»U-i <J oU-i oÿi-i <ibU j£-iJj c(6—4

ring. (See ch 10) On reaching the pectineal line, the lacu- -ÿji uu*,(10 UuJi >')
nar ligament becomes continuous with a thickening of the

• v c

periosteum called the pectineal ligament ( Fig. 4-6).
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Figure 4-5 External oblique, internal oblique, and transversus muscles of the anterior abdominal wall.
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Figure 4-6 Bony pelvis viewed from above. Note attachments of the inguinal, lacunar, and
pectineal ligaments.
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The lateral part of the posterior edge of the inguinal lig¬
ament gives origin to part of the internal oblique and
transversus abdominis muscles. To the inferior rounded
border of the inguinal ligament is attached the deep fascia
of the thigh, the fascia lata (Fig. 4-4).

InternalOblique

The internal oblique muscle is also a broad, thin, muscular

sheet that lies deep to the external oblique; most of its fibers
run at right angles to those of the external oblique (Fig. 4-5).

It arises from the lumbar fascia, the anterior two-thirds of the
iliac crest, and the lateral two-thirds of the inguinal liga¬
ment. The muscle fibers radiate as they pass upward and for¬
ward. The muscle is inserted into the lower borders of the
lower three ribs and their costal cartilages, the xiphoid pro¬
cess, the linea alba, and the symphysis pubis. The internal
oblique has a lower free border that arches over the sper¬
matic cord (or round ligament of the uterus) and then de¬
scends behind it to be attached to the pubic crest and the
pectineal line. Near their insertion, the lowest tendinous
fibers are joined by similar fibers from the transversus abdo¬
minis to form the conjoint tendon (Figs. 4-9 and 4-13). The
conjoint tendon is attached medially to the linea alba, but it
has a lateral free border.
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uÿnie of the muscle fibers that are called the crts
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n*in’ÿÿma1!oblique and its fibers njn'horizontany <eÿ lU
*W' C

klC cj5'.mo the xiphoid process the linea alba, and the tiM -_i,
'.

J UU“-> 0*U-'
inSf h,sis Pubis' 1116 lovTeSt ten'?lnous fibe>s join similar Xui

_
uu_j,, .C~ o'

the internal oblique to form the conjoint tendon u
'Jÿ1H*4 AiUi jU,i. JJ.,.

S 10 ,hepubiC CreS* 3 ,he pec,ineal line <Pss- uiu,w,ajT.
4'9aite4that the posterior border of the external oblique U- ,j - ' 3 4 3 9-4 sÿ1 Si'JI -V

JL is free, whereas the postenor borders of the internal .' *7 v* »-X4J vili-t IWJ qt

Keandtransversus muscle.are attached to the lumbar 5ÿ> *UJi,U,Ul rbUl iuy|uii
rtebrae by the lumbar fascia (Figs. 4-5 and 4-12).

Abdominis
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Rectos
Itre rectus abdominis is a long strap muscle that extends uj, ,, , , •

;‘ÿiV/‘u=ÿJ/4iW/.D

along the whole length of the anterior abdominal wall. It is U>ufu>ubÿ-i iUp,

Wefalt h*"8 ** -* J*0
a

The rectus abdominis muscle arise by two heads, from . .
J"iU sk-'-»l 0* J-45 V1

lire front of the symphysis pubis and from the pubic crest Cr'3 iJU)l
o-Os—Iy VFM -It lUJi bat

(Figs. 46 and 4-8). It is inserted into the fifth, sixth, and sev- —ejL-aiJi j ., ,(8-4 5.4 .-,M< .K J, I,

enth costal cartilage and the xiphoid process (Fig. 4-7). ,7-4 Kbri Ji . u 1, , „ *,.,
When it contracts, its lateral margin forms a curved ridge V- '

\
3 4 ‘ÿu)

that can be palpated and often seen and is termed the linea
4

* V-s— i+aib- JSX; Uurdi as o-ur-j

semilunaris (Figs, 4-7, 4-26, and 4-27). This extends from '•*ÿ» .(27-4 i26-4 i7-4 JlXiSi) JbUi Ja4-i . <si ,

,
ments by three transverse tendinous intersections: one at Cr1" ,J-* ar1! -b <-LaJi.—a

Ihe level of the xiphoid process, one at the level of the urn- 1) J-*-ljj J[yUi f—.J x-i} :iu.yc
_.i-ij)

oilicus, and onehalfway between these two (Fig. 4-7). These 1ÿ5j.(7-4 jsbji) jXgi lit
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l° theanteriorwa" 0,,he .{ÿMMs»«XX j*c aÿudi a.

The rectus abdominis is enclosed between the aponeu- i-blbj ;ÿ»LkJi litlii :o7—Xi ji_,1XJ1UX'iluXi J.U

rses of the external oblique, internal oblique, and transver- t,_s- ..n x*i-L jSbo ji\} ttj ,iiUt
ts, which form the rectus sheath.
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yramidalis

le pyramidalis muscle is often absent, ft arises by its base
:m theanterior surface of the pubis and is inserted into the (I—i ySj .(7-4 JS—ill) iaJ-i (J_u. iiUJJ

i -. r (l iluadj —I' —altiea alba (Fig. 4-7). It lies in front of the lower part of the rec-

> abdominis.
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e

rectus sheath is a long fibrous sheath that encloses the
tus abdominis muscle and pyramidalis muscle (if pre- ill gfy-x-t j ('—hiyri j) <— t-UXij

it) andcontains the anterior rami of the lowersix thoracic ,l; n —1' fe—I' <-;JXXI wrUiPbd
and the superior and inferior epigastric vessels and / , ,. .J . . ,, jib tsbij y>. At,

iph vessels. It is formed mainly by the aponeuroses of the xXJi fÿ3* ' '
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'aleral abdominal muscles (Figs. 4-5 4-7, and 44». (8-4 ‘S'4
ease of description the rectus sheath is considered at _, XUP s— H x-i oi-»ÿ)i
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levels (Fig. 4-10). ,(10-4Jÿi)
ibove the costal margin the anterior wall is formed by i_ÿuli S-iVJ-t Jy>

1 j'xM .1
"e aponeurosis of the external oblique. The posterior . - . w
'a« is formed by the thoracic wall, that is, the fifth, sixth, -> S

n<l seventh costal cartilages and the intercostal spaces. .W j->u-
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Figure 4-7 Anterior view of the rectus abdominis muscle and the rectus sheath. On the left, the an¬
terior wall of the sheath has been partly removed, revealing the rectus muscle with its tendinous
intersections. On the right, the posterior wall of the rectus sheath is shown. The edge of the arcu¬
ate line is shown at the level of the anterior superior iliac spine.
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2. Between the costal margin and the level of the anterosu-
perior iliac spine, the aponeurosis of the internal oblique
splits to enclose the rectus muscle; the external oblique
aponeurosis is directed in front of the muscle, and the
transversus aponeurosis is directed behind the muscle.

3. Between the level of the anterosuperior iliac spine and
the pubis, the aponeuroses of all three muscles form the
anterior wall. The posterior wall is absent, and the rectus
muscle' lies in contact with the fascia transversalis.

It should be noted that where the aponeuroses forming
the posterior wall pass in front of the rectus at the level of the
anterosuperior iliac spine, the posterior wall has a free,
curved lower border called the arcuate line (Figs. 4-7 and
4-8). At this site the inferior epigastric vessels enter the rec¬
tus sheath and pass upward to anastomose with the superior
epigastric vessels.

The rectus sheath is separated from its fellow on the op¬
posite side by a fibrous band called the linea alba (Figs. 4-
7, 4-9, and 4-10). This extends from the xiphoid process
down to the symphysis pubis and is formed by the fusion of

the aponeuroses of the lateral muscles of the two sides.
Wider above the umbilicus, it narrows down below the um¬

bilicus to be attached to the symphysis pubis.
The posterior wall of the rectus sheath is not attached to

the rectus abdominis muscle. The anterior wall is firmly at¬

tached to it by the muscle's tendinous intersections (Figs. 4-
7 and 4-8).

1
t

I

T
r
s
n

i.



-ki-l

linea alba
.G

xiphoid process vUj\uUr< skin

\
4-it

S»»Ja
_

!l UUJJl

superficial fascia - -r- anterior layer of
internal oblique aponeurosis

JUÿ3 v.lA'1UJJI
fcUJl Ujvit

hjj* cAiUdl

tendinous /

intersections
i alt Hs\ii ju-

external oblique
aponeurosis

Ugir.Jt ll.u.li

rectus muscle •

arcuate line
o-j® Jd-i

-
iUULt iiJoJl
U»Ui 5i3Vi\

transversus aponeurosis yu-it ju-

— posterior layer of
internal oblique aponeurosis

Ji
transversus muscle

3-a — 1.1 Si.
•k

JI -11- fascia transversalis ya-ii <iuUi

'J
- arcuate line urjÿ

extraperitoneal fat JUOJI _,u ,***JJI
" inferior epigastric artery ubÿJi

peritoneum JLLaJi

H

tlhinferior epigastric artery

JJU\ OliÿJi

fascia transversalis
yc-il iilillili

)

“ conjoint tendon

& J?If

i

1/

i M
A B

pubis *uJiJÿI spermatic cord

aponeu'rosÿformfng theSSSr W * Safli"al “«to" "«* <><*.

xoJ JLJ1 syjjj b-y . fciaL. (B .ÿUi Jal» (A :(8-4) JUJI

anterior superior iliac spine s>Wi VM*’yCL-1' SJLiuJl

transversus muscle'(ÿft
V

(
U»Ui aiJiil *U*1\

internal oblique muscle
/ Jai-i

linea alba

V\ 1\r J«iU

iliopectineal line
LO1
Vo

\
pectineal line

S,\JJ
pectineal.i iU-Ji cremaster muscle

iÿiijj-i spermatic cord W| f >

\inguinal ligamentS\

*J it y ji\ conjoint tendon
y'" lacunar ligament si-ÿ'

pubic tubercle
pubic crest

sJjf-
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Function of the AnteriorAbdominal WallMuscles :ÿ.L.!/I&1*JIJIJU* iAJij.Q

Theobliquemuscles laterally Ilex and rotate the trunk (Pig. 4-LaJibJ.(11-4 j£xH) yyisj jh Unit fye

4-11). The rectus abdominis flexes the trunk and stabilizes rÿÿji JLSJ, j u* J.J-1 c-atj lÿfcUt

.SjLJia*JbUtjOJ-ÿVlkii j*the pelvis, and the pyramidalis keeps the linea alba taut dur¬
ing the process. iii 1J.1 jiii, .uty.kJ'j

The muscles of the anterior and lateral abdominal walls J* 'r 3
** .... . ... -

assist the diaphragm during inspiration by relaxing as the yrlJ-i **ÿ*' obUuJ> r- SUP

diaphragm descends so that the abdominal viscera can be mjÿ\ *Uÿ-f JSJLdlljjj
accommodated. _ . . . . . _ o . t. • - re*

The muscles assist in the act of forced expiration that oc- J*-*S V *
curs duringcoughingandsneezing by pullingdown the ribs i ,<r j; .ty —-» dJ-Jij J1 —Jt

and sternum. Their tone plays an important part in support- . ,u „ j0*. Ll> f, Uy*y
ing and protecting the abdominal viscera. By contracting si- -J ' * • " . ‘

multaneously with the diaphragm, with the glottis of the lar- «JL> -uy J-i <ÿ1» JbLiJt £* j

ynx closed, they increase the intra-abdominal pressure and .j, j a j.c \
_
; itJUj ykJi Jÿb -kuki obLo*Ji

help in micturition, defecation, vomiting, and parturition. ny

:CTs)Latyl(jJouJljljÿ- OpV-uar. .H

The oblique and transversus abdominis muscles are sup- *k—ly 1>j J-UVlt <-kJ> v

plied by the lower six thoracic nerves and the iliohypogas- M| A i\ , ...n - Ji>'
__

«Jij Ui-Ji fc-Ji

trie and ilioinguinal nerves (LI). The rectus muscle is sup- 7. , „’ . ,,, , „, »

plied by the lower six thoracic nerves (Figs. 4-1 and 4-12). -T—*=* .(LI)

The pyramidalis is supplied by the twelfth thoracic nerve. ii: IUAJI ,us.,» U* .(12-4 11-4 ULJI

. v---.ajjl

iLjwuoj

/Verve Supply of Anterior Abdominal WallMuscles

:2u2>jJkLuill 4ÿLollI.VFascia Transversalis

The fascia transversalis is a thin layer of fascia that lines the S-Juo*J' s,rÿJ' Llij *-Li* —it Ulilii
transversus abdominis muscle and is continuous with a sim¬
ilar layer lining the diaphragm and the iliacus muscle (Fig. _

f f
4-8). It is important to understand that the fascia transver- OL O' J*J .(8-4 J>ÿJ')
salis, the diaphragmatic fascia, the iliacus fascia, and the i4 J$Lt; iji iiUllij oUJj
pelvic fascia form one continuous lining to the abdominal . . . , „
and pelvic cavities.

The femoral sheath for the femoral vessels in the lower tjJbi—ll jjiJai\ £ JUiJ'
limbs is formed from the fascia transversalisand the fascia il-
iaca that covers the iliacus muscle. (See p. 40 .)

Sik cl-kJ' UfyC—ll

J_ki) Ui>i aJUJi (<rko yU <iUUiJ yc-li JA

.(40 5>«kaJl

Extraperitoneal Fat

The extraperitoneal fat is a thin layer of connective tissue
that contains a variable amount of fat and lies between the
fascia transversalis and the parietal peritoneum (Fig. 4-8).

:ÿ3LAIATI .VI

—Jl <AJJ <ik (JLLkl

(JLkflJ'j <0» ll 4—»Villi ljv_» J jv4>n_-iJl <_ÿVw» <..»(

.(8-4 JSÿJI) tfjkOi

Parietal Peritoneum Hÿ}IUL»JI jLiÿaJI.VII
The walls of the abdomen are lined with parietal peri- e'“1* (*_4 Jÿd') oUÿlt, jUJt
toneum (Fig. 4ÿ). This is a thin serous membrane and is j k.ti _

J-t .« t,.li JiÿVl J j-~continuous below with the parietal peritoneum lining the "

. „pelvis. (See pp. 267and278)- (278 } 267
Nerve Supply

•f UJUXJUJIThe parietal peritoneum lining the anterior abdominal wall VU— y ,ÿUJl jlaJ. 1_JkAi _,laJ-l JUJIis supplied segmentally by intercostal and lumbar nerves,
...M ...U -|i,uJl, .Jlwhich also supply the overlying muscles and skin (Fig. ‘ ' 1' J . .4-12).
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internal oblique <iUi <biii
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«

3. y=~Jl

fascia transversalis yc~H iiUJJi

Figure 4-10 Transverse sections of the rectus sheath seen at three levels. 1. Above the costal mar¬

gin. 2. Between the costal margin and the level of the anterior superior iliac spine. 3. Below the

level of the anterior superior iliac spine and above the pubis. s<ibJ OH (2) (1) j ft**- :(1(M)

.Aibdl Jj3j 4*oUSh <I*aj (3) .4a->L»Vl Aj>kJi

external oblique muscle iy»i£Ji abtiitOpyC—L'

transversus muscle P
Iu»ui <i3vit iL+*i\

internal oblique muscle
C

u
Vt rectus muscle

A*4L.V» UM J-c :(ll-4) Ji*lB

.ujvLiaaJl uÿuJiki. ff—VI jj*iu .AÿIUJlj
Figure 4-11 Action of the muscles of the anterior and lateral
abdominal walls. Arrows indicate line of puli of different
muscles.
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Table 4-1 Muscles of the Anterior Abdominal Wall

OriginName of Muscle Insertion Nerve Supply Action

External oblique Lower eight ribs Xiphoid process,
linea alba, pubic
crest, pubic
tubercle, iliac
crest

Lower six thoracic
nerves and
iliohypogastric
and ilioinguinal
nerves (LI)

Supports abdominal contents;
compresses abdominal
contents; assists in flexing and
rotation of trunk; assists in
forced expiration, micturition,
defecation, parturition, and
vomiting

As aboveInternal oblique Lumbar fascia, iliac
crest, lateral two-
thirds of inguinal
ligament

Lower three ribs
and costal
cartilages,
xiphoid process,
linea alba,
symphysis pubis

Xiphoid process
linea alba,
symphysis pubis

Lower six thoracic
nerves and ilio¬
hypogastric and
ilioinguinal
nerves (LI)

Transversus Lower six costal
cartilages,
lumbar fascia,
iliac crest, lateral
third of inguinal
ligament

Symphysis pubis
and pubic crest

Lower six thoracic
nerves and ilio¬
hypogastric and
ilioinguinal
nerves (LI)

Compresses abdominal
contents

Rectus abdominis Fifth, sixth, and
seventh costal
cartilages and
xiphoid process

Linea alba

Lower six thoracic
nerves

Compresses abdominal
contents and flexes vertebral
column; accessory muscle of
expiration

Tenses the linea alba
Pyramidaiis (if

present)
Anterior surface of

pubis
Twelfth thoracic

nerve



ts of the Anterior Abdominal Wall

nerves of the anterior abdominal wall are the anterior » . , .n , .0, . rW1jiJ» •Vm

lower si* Ihoracic and .he first lumbar nerves ' oM
Jl* 4-1, 4-2,and 4-12).They pass forwardinthe interval be- ‘(2 4 ‘4 4 <• 4 JiS.—-v') JjSlt -_«J'j r _i. u _

JI

the internal oblique and Iransversus muscles. They UfUl »JUJi jw lUuli tti_b j 1JU . .—vuÿU,
he intercostal nerves, which run forward in the intercostal

sjL~“pÿ
j(12

'paces between the internal intercostal and the innermost ju OU\—LI ; -j,

Jercosral musclesÿ Seecha2 .) The lower six thoracic v,L_ÿ'jt .(1J_*at Ja w
' ' ,,

a(VPS then pierce the posterior wall of the rectus sheath to . ., . . ,, t

"jy 3 -J*

,y |(,e rectus muscle and the pyramidalis (T12 only). v— —It J—i) jtjJ-i i-L.—i' c—|i 1-

22, terminate by piercing the anterior wall of the sheath jtjJ-t T12 ) J-UJij i. :ÿ ti

and supplying the skin.

The first lumbar nerve has a similar course, but it does

not enter the rectus sheath (Figs. 4-1, 4-2, and 4-12). It is rep¬

resented by the iliohypogastric nerve, which pierces the ex- tx> .(12-4 .2-4 ,1-4 JlS-sSt) n

temal oblique aponeurosis above the superficial inguinal uu., i*Vi it j j.Ui» jjflli JU_ ._t, M.t u u

~£&£ff££Z!iS3£St i—’» *,»
guinal ligament and the symphysis pubis. JUjtj Jjb.bf aU-t

.-dJrl cl—> -ll JLoti

Jÿ-ti v *jt Ml —.JJ<sfl iUat

thf

;tJrx,LoVl .IXArteries of the Anterior Abdominal Wall

The superior epigastric artery, one of the terminal y* jJ' c£j—UIl Jy*yJl ObytJi
branchesof the internal thoracic artery, enters theupperpart LÿJ.i UJSM.H JUJI *J.t a,ui obÿiJ
of the rectussheath between the sternal and costal origins of . * \ . , .. . . t fT
the diaphragm (Fig. 4-1). It descends behind the rectus mus- >* rJ 4 <-P—J

cle. supplying the upper central part of the anterior abdomi- j-kJ' J'JL*. J.\
nal wall, and anastomoses with the inferior epigastric artery. u u j »ji >bo,

&* '

ward and medially along the medial side of the deep in- J>J» A'j t_.ti J.b_)t jylii
guinal ring (Figs. 4-1, 4-13, and 4-17). It pierces the fascia ,(17_4 ,13-4 ,1-4 JlSLtty): = -.It i-ÿiUUJ1 _;<jl
transversalis to enter the rectus sheath anterior to the arcu¬
ate line (Fig. 4-8). It ascends behind the rectus muscle, sup¬

plying the lower central part of the anterior abdominal wall, S-UuJi ,_i_U dJUi u*, JUWUJ .(8-4 j£-r-i')
and anastomoses with the superior epigastric artery.

JJ-t JA fb.Vl Jt a—t—lt Jÿ-uJ U.yc_ll iiUJI vJb

dbj—tJ' (-* >l-ivJ J-A —It KfjZJejJri

The deep circumflex iliac artery is a branch of the ex- iiJ-\ obÿ-iJi j .owll Obj±}\

*>» -y
spine and then continues along-the iliac crest.It supplies the *js— r1 >' •W'r J*-J) J**1
lower lateral part of the abdominal wall. J-A Ji

_
it c>J.l tÿijy y*j J»yJt Js-

•jM
The lower two posterior intercostal arteries,branches U> :Otÿi-Jl i)UU-i OVrtjjJt OUVryJl ui

of the descending thoracic aorta, and the four lumbar ar¬

teries, branches of the abdominal aorta, pass forward be¬

tween themuscle layersandsupply the lateralpart of the ab¬

dominal wall (Fig. 4-1).
Veins of the Anterior Abdominal Wall

fb/|l ,ÿkJI tjsuv> vlnnll jutydtj

.(1—4 jlJb>r {jA A.ljaxl' oLLiaJl

.12 <->»AwtaJl J A-sJa—Jl jjSlI tjutfj f JilThe superficial veins are described on page 12. Thesupe-
nor epigastric, inferior epigastric, and deep circumflex iliac OyLr-ÿ1 J
veins follow the arteries of the same name and drain into the
internal thoracic and external iliac veins. The posterior in¬
tercostal veins drain into the azygos veins, and the lumbar
veins drain into the inferior vena cava.

1 (/j-1-®!' ij v_—aJ

tviJl SijjV1 1) s- f+* uf .y»iu»

:ÿ4L«Vl jU.-U jl.-1-a.t udJÿuaall .XI
J-ixJl —It ey—Jl iS Jy ijjJJrl

Lymph Drainage of the Anterior Abdominal Wall

The cutaneous lymph vessels above the level of the umbili¬
cus drain upward into the anterior axillary lymph nodes. ii ii_* c— ill i-pjty b.i i-iJJi
The vessels below this level drain downward into the super- 3 - ,.n a a.in aiJi Jt LL-ÿI
ncial inguinal nodes. The deep lymph vessels follow the ar- * . * , , .’i, u . . , lta,enesanddrain into the internal thoracic,external iliac,pos- 4-=">'J 4-ÿ' £**
tenor mediastinal, and para-aortic (lumbar) nodes. .(i-Jÿt)

o(>laaJI jlo>. Ji-iidl



posterior cutaneous nerves

posterior ramus

.quadratus lumborum iJu)' i«!>1iSSlKmmsacrospinalis

4SPS K» external oblique

\ iykUaJlw
psoas CrO-J1)

iiUi iUtli internal oblique

’nSSjbI L1T7-12

w-«J»

lateral cutaneous
_

nerve

n

transversus

OM»J> OluJt-i' jUUJi

rectus muscles
yU-aJt £>J>

peritoneal branch lateral cutaneous nerve

.—•*»wM

anterior cutaneous nerve

Cross section of the abdomen showing courses of the lower thoracic and first lumbar nerves.
Figure 4-12
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INGUINAL CANAL

The inguinal canal is an oblique passage through the lower

part of the anterior abdominal wall and is present in both
sexes. It allowsstructures to pass to and from the testis to the
abdomen in males. In females it permits the passage of the
round ligament of the uterus from the uterus to the labium
majus. In addition, it transmits the ilioinguinal nerve inboth
sexes (Fig. 4-13).

The canal is about 1 1/2 inches (4 cm) long in the adult
and extends from the deep inguinal ring, a hole in the fascia
transversalis (see p4 3 ),downward and medially to the su¬
perficial inguinal ring, a hole in the aponeurosis of the ex¬
ternal oblique muscle (Figs. 4-13 and 4-17). It lies parallel to
and immediately above the inguinal ligament. In the new¬
born child, the deep ring lies almost directly posterior to the
superficial ring so that the canal is considerably shorter at
this age. Later, as the result of growth, the deep ring moves
laterally.

I

I
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deep inguinal ring,* an oval opening in the fascia
IJjLaljs. lies about 1/2 inch (1.3 cm) above the inguinal

11 ,iuUl j y <*_,}! tfU-t

gÿSsEssHaS-:
<*? from the external iliac vessels. The margins of the ring ‘—«*- sli-l" VX-JAJI Jÿ/jt (-JSII jUj.w, .(17-4 .
Attachment to the internal spermatic fascia (or the in- ly.uii t_->l v wL
S'1* I covering of the round ligament of the uterus). , ,i u „ TT. 1

superficial Inguinal ring* is a triangular-shaped -Uf-'U jl) «i>li i»v«U (,£> UU-i

..., jn the aponeurosis of the external oblique muscle 0 Jÿ-11 dkl— «-!h- » -i.-w ..li ,si au-i

&ttJsi$z3:&xi2z •"*L“

*es called the crura, give attachment to the external *— U - <iU‘l 'J'r~ (18-4 jl7-4 jl3-4

fustic fascia. .5 jyi, am)

WaHsofthe Inguinal Canal
5lia3t .!

Enforced in its lateral third by the origin of the internal <>* s-wl1 J
Clique from the inguinal ligament (Figs. 4-13 and 4-17). cA i4j»lpMU» o/, .(17-4 jTtCili) ,yj\

"»“v*1>**- -i--e <,

,U_dl k,yyi UU-i -q-wcdb

Theposterior wall of the canal is formed along its en- .lu> „-ll kiUliy <J 4. u_s* Ip sbiii AD-i i<f

lire length by the fascia transversalis. It is reinforced in its

medial third by the conjoint tendon, the common tendon of

insertion of the internal oblique and transversus, which is at- OVSLaJi) id-1j ifbjl
} ,i_»yu_li} iiUi

lached to the pubic crest and pectineal line (Figs. 4-13 and -3ÿ.LP Ji JJULI UwOÿdUi), (17-4,13-4
4-17). This wall is therefore strongest where it lies opposite .
the weakest part of the anterior wall, namely, the superficial x-» LS-U' yÿ->' jl-*-"JI *>M JAi-
inguinal ring.

The inferior wall or floor of the canal is formed by the

rolled-under inferior edge of the aponeurosis of the external
oblique muscle, namely, the inguinal ligament and, at its vd*- -*-»> ‘y.j1] -W-rA u—!d yj »bUi tLaJi jU_J

medial end, the lacunar ligament (Fig. 4-9). (9_4 jCxii) ypit, i—
Thesuperior wall or roof of the canal is formed by the ................. .. .

arching lowest fibers of the internal oblique and transversus *—•>*" W >’ y •'—t" ‘-as- ) : yÿ~i

abdominis muscles (Fig. 4-9).

Uhii jLSjjbl ilÿuxli y_jli y} ,al>dli yÿlb eL* jyc, y}

ijjJLla cU—!l JjU-l y, at
_

0)1 A_de>ji jl
_

St jtjJ-1

i.(9-4 UiJi U»Ui iis\W <UAU

:2Lu>V! SULaJI iiulij.IIFunction of the Inguinal Canal

The inguinal canal allowsstructures of the spermatic cord to <>* cM"1
pass to and from the testis to the abdomen in the male, a _ .- <Tjtij Ml
(Normal spermatogenesis only takes place if the testis leaves
the abdominal cavity to enter a cooler environment in the
scrotum.) In the female the smaller canal permits the pas- yS jj
sage of the round ligament of the uterus from the uterus to

the labium majus. In both sexes the canal also transmits the
ilioinguinal nerve. (See p. 25-)

oUllt J -UP) jl j '-Jj*

.(25 M V-—J1 SUill JS5 juJbl

„ riajjVlSLLiJIOLiJi.III

SsasÿsaKS;
tial weakness. It is interesting to consider how the design o J

rcrrrrrr”,„-«, *- ,rs “T1

passage with the weakest areas, namely, the superficial iÿji iÿ-yi Ud-lj UJ'1 3

and deep rings, lying some distance apart. .1* i*L~c. JCLOJCA

oLiU-l »i-> Ojj j-S- Ojÿtuu 1>XS- ftp t-Jal' v_ÿbd» w_dLaj UtP •
v_iiy~ J*fjjiiLH Aijl\ liUiH jlJSJUM vÿKi <;! VI

V JiUlj Vwk-Ji ArfjV1 iium J

'-i> 0jVi . j>0aJl CdLiU-' *Jjj

jliU» JA jUiJl ,SJ> U-XP
‘jtiil'

A common frustration for medical students is the inability to ob-

these rings as openings. One must remember that the internal
spermatic fascia is attached to the margins of the deep inguinal ring

and the external spermatic fascia is attached to the margins of the

superficial inguinal ring so that the edges of the rings cannot be ob¬

served externally. Compare this arrangement with the openings for
•he fingers seen inside a glove with the absence of openings for the
fingers when the glove is viewed from the outside.

JIOJJ- :£jljJI JXAPJI .
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femoral sheath
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Figure 4-13 Inguinal canal showing arrangement of the external oblique muscle (1), internal
oblique muscle (2), transversus muscle (3), and fascia transversalis (4). Note that the anterior wall
of the canal is formed by the external oblique and the internal oblique and the posterior wall is
formed by the fascia transversalis and the conjoint tendon. Deep inguinal ring lies lateral to the in¬
ferior epigastric artery.
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i_iLLl :U*U» UJVll i-L-JJ JtUh JLJili jUA* -2

.U* **/¥*
anterior wall of the canal is reinforced by the fibers

2
the internal oblique muscle immediately in front of the

wall of the canal is reinforced by the strong dy-ik yj)\-> ibil) -3

* onjoint tendon immediately behind the superficial ring. u
5° and straining, as in micturition, defecation. .

parturition, the arching lowest fibers of the internal s? JU—)' .4

*?lique and transversus abdominis muscles contract. a .•.u.li a l>ÿ.- -Uj UJUU y\\ UiÿJi

naftening out the arched roof so that it is lowered toward .. V . . ,.. ... ... ..... ... ...
e floor. The roof may actually compress the contents of '-**— Crÿ-J • j 9 J-

[he canal against the floor so that the canal is virtually (>r_Ui ;Li)i jliii .Ub iLiJi U*i -U-i* of
closed CFÿS- 4-14). rl4-4 \< * \w

VVhen great strainingefforts may be necessary, as in defe v >
5

ation and parturition, the person naturally tends to as- «Jl»- J L*S' <_UaP> fLAJ' a-* -5

£,me the squatting position; thehip joints are Hexed, and a iL<J, u -J. .>1 U jit jVpdl
fhe anterior surfaces of the thighs are brought up against .

v

the anterior abdominal wall. By this means the lower part —11 OÿLailt ui-*-

of the anterior abdominal wall is protected by the thighs jlXjr JJUJ\ *j+,j
(FiS- W- ,(14-4 jSjJt) JJ

J<-».llSPERMATIC CORD

The spermatic cord is a collection of structures that pass Life* Oj'jl iLill /jfÿJ\ j3' cf y <ÿ>h JJ-i
rctÿr"or«c“ ** —****>* >*; <4-15 *from the layers of the anterior abdominal wall (Figs. 4-17 (18-4 d7-4 jU*- AIÿAI «JUU\

and 4-18). It begins at the deep inguinal ring lateral to the in- *ji . . •*. ji ji .N' *_dt LJ-t i.u
ferior epigastric artery and ends at the testis. ’ “** \~a£-1 JÿP —I'

Structures of the Spermatic Cord JaaJI -I

These are as follows: (1) vas deferens, (2) testicular artery, “jjSli(3) (2) .ÿ-Sh (1)

f3) testicular veins (pampiniform plexus), (4) testicular jjjj (5) .o i_s.Sj\ (4) .jji

rvmph vessels, (5) autonomic nerves, (6) processus vagi- -
nalis (remains of), (7) cremasteric artety, (8) artery of the

_ deferens, and (9J genital branch of the genitofemoral s
_

...II e jj& (9)
nerve, which supplies the cremaster muscle. ' ' .„

i/i.A

. Si Obj-i (8) j. .tli obj—sjt (7) .(.cub) jyhJi (6)

ras

Hi.E
USt 4— (18-4 115-4 OblSÿtJ') J~ht <-U La >

Vas Deferens

This is a cordlike structure (Figs. 4-15 and 4-18), that can be

palpated between finger and thumb in the upper part of the .LJ-ae JLi ijLe j j, yj! f
_

ill j

scrotum. It is a thick-walled muscular duct that transports
spermatozoa from the epididymis to the urethra. \uyOt

J.C*-*11 O' 'S'jJJr'

•}

,'p(r ran.// I'JLJ) <~iII.B
A branch of the abdominal aorta (at the level of the second jj. .(LJlill Latili; tsy.

_.JLUP) f > y>

zzssszszsrjs&zsfijsz •»»*»-- **theinguinalcanal and supplies the testisand the epididymis .(15-4 Jÿ-iJl) Lÿ4-I

(Fig. 415).

Testicular Veins

Testicular Artery

JI.G
it

/skill

:djj, 4. T/ aUjjÿ/i.C
An extensive venous plexus, the pampiniform plexus, Mlÿ-t i»l4-l ilys ,ytj4ll SjstaJl iLsÿtj i/Uijj •
leaves the posterior border of the testis (Fig. 415). As the ; xjj, (15-4 iÿu
plexus ascends, it becomes reduced insize so that at about _ 1 * ~} v ° ' '

the level of the deep inguinal ring, a single testicular vein is as—f <«-!—«H Ull-I i/ÿ- -u* j cSy-aÿ- -hjj

formed. This mns up on the posterior abdominal wall and
__

oJ jkJt jla» 1*. u/jÿli lJu.
drains into the left renal vein on the left side and into the in¬
ferior vena cava on the right side.

Lymph Vessels

'(3)

rs-til

I.II
I

I
•0&' V-iW 4 cjj»Sll Jijyll <$J ij-A* vAJr' /)

:3yi*llllMsji/1.D
The testicular lymph vessels ascend through the inguinal ji-o, jy _r_il L.ÿ1SbOi Ill \s.jiI
canal and pass up over the posterior abdominal wall to
reach the lumbar (para-aortic) lymph-nodes on the side of
the aorta at the level of the first lumbar vertebra (Fig. 419).

(16

l.l
(h/tf1!1b-ih-)Mkill i-ÿ*DI 4U1I J\ Jtfii yU-\

.(19-4 JSLsJt) JjSli Vkih ;yu» J vJU J*
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3.

4.transversus

Vi

•iconjoint tendon

superficial inguinal ring 5
Jiui itnli internal oblique

WlP “U-1

jj-t spermatic cord

A

conjoint tendon

Figure 4-14 Action of muscles on the inguinal canal. Note that the canal is ''obliterated when

muscles contract. Note also that the anterior surface of the thigh protects the inguinal region

when one assumes the squatting position.

Mn dUJMf .raSLid o-SZ ) a-2 SUM d -W «*« asuia :(14-4) JSdS

.pUalijil ILÿij
U&H

.•iu-/auWi'i.EAutonomic Nerves

Sympathetic fibers run with the testicular artery from the re- J_*.> «JSJuai\ Ob lj/\— «-iÿl r-—'
nal or aortic sympathetic plexuses. Afferent sensory nerves . -a - (
accompany the efferent sympathetic fibers. T *

£3LJI.F
•(JM >') JJ-* a-* JbJl bbb JbrljS,

Processus Vaginalis

The remains of the processus vaginalis are present within

the cord (see next column).

Other Structures

In addition to the structures described are (7) the small ere- (1) f 45 Ji
masteric artery, a branch of the inferior epigastric artery,

t JuUi Ob jjl «•iiÿuaJi
whichsupplies the cremasteric fascia (see the next section); v ' - L. -

(2) the small artery to the vas deferens, a branch of the

inferior vesical artery; and (3) the genital branch of the UOMJI S

genitofemoral nerve, which supplies the cremaster mus¬

cle (Fig. 4-15). (See p.153.)

SV •G

—»| i \ J! jJw. Ob (2) .(Jtii
J gi. .Ash gL-UJl * jiJl (3)

.(153 Jail) (15“4

SLÿJI (4_JÿUI OLaUill) <J_*>JI 4 jUcl.IICoverings of the Spermatic Cord (the Spermatic
Fasciae) and the Development of the Inguinal Canal

The coverings of the spermatic cord are three concentric ••*-**•<-iUUi jc. 5jL* g* <£>dl JJ-' 01
layers of fascia derived from the layers of the anterior ab- JLÿ aUJT v-iCj . .uty -AJi ,i_w obLL v juSJ />'dominal wall. Each covering is acquired as the processus
vaginalis descends into the scrotum through the layers of
the abdominal wall (Pig. 4-16).

4 ,>110' j'A*- oUi» jS- f jl* ,yuai\ •yU' Jy)

.(16

1. External spermatic fascia derived from the external ••y*bli)i s_blil i-Uudi juu g*j -tyakJl iiUtii .1
oblique aponeurosis and attached to the margins of the .V*k-Ji o Ni uli-i J»\ ip <j -
superficial inguinal ring. " "J *

y~ iS*

o ijiaoJI



,U>rn»l *Penll*,lc fa*cla derived from the fascia
J. |nlesve«a!is «nd attached to the margins of the deep in-

Snal ring-

ndetstand the coverings of the spermatic cord, one -VsjV •ki>1 o' ‘sÿl -Vd vjj Ait

iorigin high on the posterior abdominal wall (LI), a •( 16-4 JS-UI) i£_ia, (L1, A

P'ÿ«iV" * >w c, .*o«>„
pfve° Ji “f Ihe lower part of the anterior abdominal wall ijUUi .L*ÿ. <_U, JS j.yÿji f,tw

__
alii ,ut

r‘- *-»**™
t/ff •' 11

jres a tubularcovering, the internal spermatic a-ÿa*J>
a-0 -(17-4 iJ»Ut i»yi\

|efnal
tomi the cremaster muscle. The muscle fibers are

Xhÿ’
<s*—*ÿ _>USl'

j*kJ .5 i>

y (17-4

kn0"'n|.aSpaSSes under the arching fibers of the transversus
°'i~A <J~* *'"ÿap it <Lk*ii

vaÿina njsmusdeand therefore does not acquirea covering 5_JU-» JSLÿJ •-ui* • Uivl» JLL* J\

S-SSEKSBÿ&SSBSS -sa 5ÿ. wo*»
ring and acquires a third tubular fascial coat, the ex- .JLJOJ .(18-4 j 17-4 Obl£-Di) •y»L-kh iiulh

**Xfi£ÿÿ**ÿin'both sexes.l(ln ” — ***
:U”J*"

"“ilethe term 'spermatic' fascia should be replaced by jjii' iqÿh ttlaif "jÿAUiUUi

-bsi-dTÿrr;™—wi*„ -*>*•*-* a,

pole of the developing gonad through the inguinal Jl «5ijÿ Wl'
*°V| t0 the labioscrotal swelling, has condensed to form

,h ' tfubernaculum (Fig. 4-16).

In the male the testis descends through the pelvis and in- ®ÿ'j J°yÿ jr-* V-ÿ-' J£

fClS525r“JJ2SSZffSSi "**rvv-r s'-*
testosterone, which is secreted by the fetal testes. The testis Ajp} 0“o" Cr1 *=~aai dri1 j>!

Mow Ihe gubemacuium and descends behind the peri- -j, s_ÿu » • ni., AJI IJ* U JUJI
totteum on the posterior abdominal wall. The testis then ' v

passes behind the processus vaginalis and pulls down its

duct, blood vessels, nerves, and lymph vessels. The testis

lakes up its final position in the developing scrotum by the

end of the eighth month.

liUUl jiu:iiyt atiiit .3

.UwJt uU-t

as

Lasj .«.:h.ll UJail

.(16-4 jwjii J wiiScj

s >.lll Ip :.cjlj (fwLoelj ..'Ai <ÿ-L.

a-lsll Jÿ-j' s'-ri j j A_W4-1 -UÿVJ
J

.:t .iJJi S)Li i— o' Oj'i kÿJUil to-1pi U.j

Because the testis and its accompanying vessels, ducts, xÿSj\ y;
__

wi lli5xdJl -/JlJj ViL. JLL. jL_l\
andsoon follow the course previously taken by the proces-
susvaginalis, they acquire the same three coverings as they
pas down the inguinal canal. Thus, the spermatic cord is yudij;y>0i)i aulli y :jS"ÿ.' »4»o <j\ji oUi _ÿil
mered by three concentric layers of fascia: the external , , ,....... . ...
spermatic fascia, the cremasteric fascia, and the internal

t

**ÿ>“ “ > 1 -J~ÿs

fmalic fascia. _4 JSLÿJI) Lo J_yj .i.li'jl jjlU
In the female the ovary descends into the pelvis following k ,,

(Fig. 4-16). The gubemacuium becomes cr-ÿ1 ' t* C*

jÿiedto the side of the developing uterus, and the gonad j l>.ÿi JSi\ jÿb )\ JA VCA\ ty* U .viJJi

u sÿr«sscKisjÿ
VW (6) J'Nominal cavity are the round ligament of the r~* UeU W “-ÿ7

3 eW lymph vessels. The lymph vessels convey a
from the body of the uterus to the su-

TESTIS, AND EPIDIDYMIDES

J-J-l la«:» A-J jÿt oLflit 1*

rr* Cf
Jl <LaP_j

.ÿkJl ALJIJ0/i
•%iSjA i»U
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O-WJ* ir“ Lÿ-

jydi—)l oohjJ'j ijwloyij J~*i-' |_sU dsi-'Or

.(17-4 j 15-4 05t£4J') jv>ii LeWJ

:j y*>#
>V-r„

PanmfCun 1,6 consi(iered as an outpouching of the

2n the anterior abdominal wall. It contains the_
co,* mgs7l5eS'da4ndÿhe '°Wer ends °f ,he sper'

V
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testicular artery

w
lymph vessels

iJtjoJi iÿUaJi pampiniform plexus

•Vi vas deferensMl

OL artery of vas - -j genitofemora[nerve external spermatic fascia

— vas deferens A-*ÿ

tofeijlt'cremasteric fascia iiUUr

lÿ'internal spermatic fascia a*yli <iubi

testicular artery

l

t KA lymph vessels

Aÿÿ &tj*

artery of vas
anterior

fi/yi
posterior

f pampiniform plexus

giÿxJt irJua)'

head'
/(*—epididymis -body-

jiJLii tail -

testis M1-1

efferent ductules

jn/Ji epididymis

VM*ÿ> -M- skin of scrotum

SSÿN//
<Uap dartos muscle

‘vas deferens

mediastinum testis M1-’
seminiferous tubules

iiibJl cÿL-Jl

tunica albuginea <3ÿ'

v-jr sinus of epididymis

yLuh uJaJt membranous layer of
i~u ii superficial fascia

(ajÿr iColles' fascia)
'

<=>

M\external
iy»UkJi ;* iiuiji spermatic fascia

Vaÿ-Aii oliUi cremasteric fascia

M>Ui *iUUi internal spermatic fascia 9v
ijjuiJt tunica vaginalis

V

Figure 4-15 Testis and epididymis, spermatic cord, and scrotum. Lower diagram shows the testis
and epididymis cut across in horizontal section.

£laL*j ULa Jflj jjjJlj AÿaaJt Jalaa-jl .QLORJ JjaJlj AÿaaJI :(15-4) Jiill

iÿJ\ UUUI (2) .J-U-1 (1) :3JUI OULWI j\Je,
J_»UUl (3) LJl <5jaJl Jji <LaP) SJUAPJ

.tU UUJJl (4) .«jMLUJl sJUVil al- Alt 5ybLk)' oyl'
.M»yc_-Ii ajUJi <j>:.jLli a_d»Lji yli aiuiii (5) .aiUi ainli

.aiJuiH <bu)i (6)

J-rÿJ •——-*ÿ LLij .LI?-

Ja_>- jj-iJ MuoLJl Jaji-I ou-U jSLio a_juu <ib-

OLÿliiÿl tviAJÿI J_LP) jvJUl >_JJl QV

•Gx*ÿ1

The wall of the scrotum has the following layers: (7Jskin;
(2) superficial fascia, dartos muscle (smooth muscle) re¬
placing fatty layer; (3) external spermatic fascia derived
from the external oblique; (4) cremasteric fascia derived
from the internal oblique; (5) internal spermatic fascia de¬
rived from the fascia transversalis; and (6) tunica vaginalis.

The skin of the scrotum is thin, wrinkled,and pigmented
and forms a single pouch. A slightly raised ridge in the mid¬
line indicates the line of fusion of the two lateral labioscro-
tal swellings. (In the female the swellings remain separate
and form the labia majora.)
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ovary
testis

1

Proccssus va9inalls
gubernaculumgubernaculum

b

2

1
3

e
4

round ligament of ovary

i
jyUl LLL

remains of
processus vaginabs— testis L-J-I

remains of gubernaculum o-ÿ1Wi*bui tunica vaginalis

round ligament of uterus /U it

Figure 4-16 Origin, development, and fate of the processus vaginalis in the two
descent of the testis into the scrotum and the descent of the ovary into the pelvis.

sexes. Note the

JiU JjjijiUIJib Voiil Jjj;Jfa.y i/a .jjfaijLil. :(16-4) JiAH

JUUl

JbkiJl
superficial fascia is continuous with the fatty and

“ÿnbranous layers of the anterior abdominal wall; the fat . , 3r . ... ,
t replaced by smooth muscle called the dartos ‘-L".U-ll.L-ill JL.

uscle' This is innervated by sympathetic nerve fibers and J»iii aU-i J- aJjj—It y _ÿ v-** v»»~ ji-1
- JT°nSible *or tbe ""inkling of the overlying skin. The

®?“ran°us layer of the superficial fascia (often referred to

*-IJ <oa°i B *asc'a) ‘s continuous in front with the membra- o-W* Vl-ÿ1 fWH jLS*I*5

4ndKÿer ol ,be an,en°r abdominal wall (Scarpa's fascia), ,i .n; ;U_i jiU-ij ju-Ji,_J-i Js- ,_AU-I j jfc/j (kjlS— l»bJ)

l* 4 to- ,4-4JO,

tial *° rami. Both layers of superfi- ,ju«>LJi y*lJ-i J <_»UUi p-**—Jj
ascia contribute to a median partition that crosses the

i..
Um and separates the testes from each other.

<_iUL V-4-Jl jt-i* ..)! Uiaj UL-UJl oLWl Lai ,l«J

t>Wl J—xilt



XSÿJ» i*/p iiU-'

; .'.i yuui fascia transversaiis deep inguinal ring

%>yc-Lt au»;i transversus

iiUi iiiiii internal oblique

JUUi ai u.ii external oblique -

i,U-» W*1
JtuJ'

inferior epigastric vessels

obliterated umbilical artery

peritoneum

extraperitoneal fat Jÿi rÿ'

______
\ÿssÿ— urachus

conjoint tendon yjÿ

i<u remains of processus vaginalis ,

vas deferens
‘superficial inguinal ring

iy»0kJi oUdi external spermatic fascia

-n iiudi cremasteric fascia >

<iUi *>di iiUJ' internal spermatic fascia

V

I— conjoint tendon yÿ

iÿjJI fatty layer of
<iuu superficial fascia

fjy.iT «iUJ] [fascia of Camper]

; ...ll iiUU o’LUJl U-kJl /l
membranous layer of superficial fascia

ul*- skin of scrotum (

<UP dartos muscle —|
iykUkli s<yii external spermatic fascia -

iiuUi cremasteric fascia

<J»Ui jk oUUi internal spermatic fascia"

tunica vaginalis'

Figure 4*17 Continuity of the different layers of the anterior abdominal wall with coverings of
spermatic cord. In the lower diagram, skin and superficial fascia of the abdominal wall and scro¬
tum have been included, and the tunica vaginalis is also shown.

Vyh_JI yiiUj hsJI IÿILJit~llOÿi •<#>>» Sjfcfel t* CM J-4 :(17-4) JShJI
Xjslijl Liyl Lki .(jiMftAj

The spermatic fasciae lie beneath the superficial fascia
and are derived from the three layers of the anterior ab- .-.i :.ui .,gjz .i it Chilli ;bj,i oliUUl
dominal wall on each side, as previously explained. The ex- «. f "

temal spermatic fascia is derived from the aponeurosis of ly-.Ljf JS" J jlaJ, oÿiil

the external oblique muscle; the cremasteric fascia is de- ijlihi j- thill »La«il jbL. j.;_p>lli)i tjyli tiUUl
rived from the internal oblique muscle; and, finally, the in¬
ternal spermatic fascia is derived from the fascia transver¬
saiis. The cremaster muscle is supplied by the genital
branch of the genitofemoral nerve. (See p.153.)

Cr* Vi>11 ViUll jyUfj-jilj .liUl tljlll tUiJl j.

s— >)i-i « UhuJl ,th> -11 SjUlJI

.(153 tÿjiÿJI JajI) (_S-1>ÿ*1'

The cremaster muscle can be made to contract bv <-w jllÿjb -vbU y-j-" y- l:-: ‘H t l -
__

it u* . <r_
stroking the skin on the medial aspect of the thigh. This is °
called the cremasteric reflex. The afferent fibers of this re¬
flex arc travel in the femoral branch of the genitofemoral i(Ll,L2) t. y\ j. _.iSUifl
nerve (Li and 2), and the efferent motor nerve fibers travel
in the genital branch of the genitofemoral nerve. The func¬
tion of the cremaster muscle is to raise the testis and the ill *Ua«Ji vcb

_
.bJi

scrotum upward for warmth and for protection against in- ;j u j <. uf . .
jury. For testicular temperature and fertility, see p. 3 4. L - y- - J S

.34 jliil (i, ) h_yal-'

vJUS(l Jiui .iS juj i>«iD

I J ;ÿUil if>1is,ÿ\\ j

O1*-11J1ÿ*- ijjljhl (>»iJI
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Figure 4-19 Lymph drainage of the testis and the skin of the scrotum.
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Figure 4-20 Costal margin and bones of the abdomen.
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Twelfth Pair of Ribs (Plill(ÿ1 .11
The ribs are described on page 48. It should be noted that Cÿ1.A-1A s-*j ‘2iH' j f
the head has a single facet for articulation with the body of J-iUJ' of US' . *JUJ» b iyLili ~ Lÿuil) -u*.,
the twelfth thoracic vertebra. The anterior end is pointed ., • , , . j .. a. . IJ - , <.
and has a small costal cartilage, which is embedded in the
musculature of the anterior abdominal wall. In many per- oM j'-w
sons it is so short that it fails to protrude beyond the lateral J jUiU ais-n WU-I *ijj l« jj± of *£JL V
border of the erector spinae muscle on the back.

.III
The ilium, together with the ischium and pubis, forms the C4
hip bone (Fig. 4-23); they meet one another at the acetabu-

_
»-«. .jJ-i -UP t»*-lj Jilt;j .(23-4

Ium.The medial surface of the iliumis divided into two parts
by the arcuate line. Above this line is a concave surface
called the iliac fossa; below this line is a flattened surface

Ilium

UL» o-* J! -t»ji S3&' M-' »M* uJf J\ US>I fJid
Ja— J_>-yj Kzi- L-*' b £*k- ki-l

that is continuous with the medial surfaces of the pubis and oL UwOtli s—4j .ajUij dJ— J—jV' r £•
ischium. It should be noted that the arcuate line of the ilium
forms the posterior part of the iliopectineal line, and the
pectineal line forms the anterior part of the iliopectineal 3*ÿ' j?-i -kill CJ* Jÿi l*-ÿ
line. The iliopectineal line runs forward and demarcates the > . - _ ;;l_i u r JUJI J-i
false from the true pelvis. For further details on the structure ... v ..... ,
of the hip bone, see page 214 •

214 4u» O' Vj‘vilfll

yijJ-l Jii-i (-SII JSU. US>I ii.1

uMuir .IVMuscles of the Posterior Abdominal Wall

ay.iuSl/14jjliallHuajJI.A
fl—. v.—!iyrj iSJ» j_jjÿr i-Jail' SljwJl LiJ

Psoas Major

The psoas muscle* arises from the roots of the transverse
processes, the sides of the vertebral bodies, and the inter- ijjAi JoiJil o»JLiJJ dJbij oiyLili JuJ»
vertebral discs, from the twelfth thoracic to the fifth lumbar
vertebrae (Fig. 4-24). The fibers run downward and laterally
and leave the abdomen to enter the thigh by passingbehind 3»L» <_x±* SjU. J-ÿail iiyJ_j Ji-.Sll
the inguinal ligament. The muscle is inserted into the lesser iUJi vji ai u.n <j: . M,
trochanter of the femur. The psoas is enclosed in a fibrous 1 f

sheath that is derived from the lumbar fascia. The sheath is -1* ir“

thickened above to form the medial arcuate ligament. J»U

•Nerve supply: This muscle is supplied by the lumbar •
plexus. J-*ÿ' f -Uaill .yij iJuaJl Ju ••Action: The psoas flexes the thigh at the hip joint on the v ~
trunk; or if the thigh is fixed, it flexes the trunk on the v JVT lil y
thigh, as in sitting up from a lying position.

Quadratus Lumborum :2y.uz\\ n.u.n.g
The quadratus lumborum isa flat, quadrilateral-shaped mus- J> JÿJ, LJ >5 Jÿ-iJi . at -„r.

*
cle that lies alongside the vertebral column. It arises below .L:tl « 1,1.1. .. o, ,r t.. .... ......
from the iliolumbar ligament, the adjoining part of the iliac
crest, and the tips of the transverse processes of the lower 4 il (jjij \ jjLÿl
lumbar vertebrae (Fig. 4-24). The fibers run upward and me- jSjjiJ j ,(24-4 iir n
dially and are inserted into the lower border of the twelfth
rib and the transverse processes of the upper four lumbar
vertebrae. The anterior surface of the muscle is covered by AJUIMJ 3_La*U —\\ .iiJW'
lumbar fascia, which is thickened above to form the lateral Jji_j J$LiJ Ji— c
arcuate ligament and below to form the iliolumbar liga¬

ment.

•Nerve supply: This muscle is supplied by the lumbar
plexus.

•Action: It fixes or depresses the twelfth rib during respi¬
ration (see ch3 ) and laterally flexes the vertebral column
to the same side.

i*jyf j .(24-4 j£-iJ') c3—-uu ;>iii jt oun

VW3J y.

olyLili bjoyc—ll yjlJ lAi W

iÿjhsjto ibjh JAI

.A-Jaill a ox'J •
j-ip ji c-u; :J**ll•

•l+Jrl U4U- 1_5 jiiil j yjj (3

* The psoas minor isa small muscle with a long tendon that lies anterior Cr* fb*Sll JtjU jj olS » :l ... .:..Ii, -L:\t -.1 -..Il.
to the psoas major. It is unimportant and is absent in 40% of patients. -/4Q J_JU ,ÿU Jj iÿSdl vkill JlUpJl

o jlO>. JaAill
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