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INTRCDUCTION

Althouzh most abdominel well defects could be
repaired adequstely through the use of adjacent tissue,
occédsional cases sre found in which additiomal support
is reedea to close the hernisl defect, &snd to provide
reasonable sssurence of the long-terwm succes of the
repair. The use of autogenous wsterisls, such as
fascis has been: successfnl, How ever, some of their
liritations, especizlly in large defects increzse
the interest in the use of nop-living materials. Xore-
ever large sbdominsl well herpia not acensble to primary

closure may require insertion of a prosthesis.

The aim of the present work is to give a review
of the literstures on this problex beside evalustion
of the different prosthetic materisls used and the

gpplied methods.
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TLMICAT CONSTITEZATICN

anagtemy of The Abdominal wWall:

General Consideration:

The normal structure of musclofascial layers of the
abdomen which is described in earliest editiocns of *ext-
books.of anatomy (Gray's 1858) has been traznsferred un-
changed. Cnly recently, more details of the structure and
functicn of the aponeurosis of the abdominal wall were

described.

There are three muscles in the anterolateral rart of
The abdominal wall (Zxternal oblique, Internal oblique and
transversus abdominis), and two muscles in the ventral part

(Rectus abdominis and Pyramidalis).

Subcutanecus Tissue:

“he superficial fasciid of the anterior abdominal wall
includes fat which varies markedly in amcunt and distrip-
ution from cne individual to another. TIn the lower part
of the anterior abdominal wall the superficial fasciz is
formed of two layers: a superficial fatty layer - termed
Camper's fascia - where the amount of fat is variable, and
a4 deep membrancus, elastic layer containing no fat, is

commonly called Scarp's fascia.

¥uscles of The Anterior Abdominal wall:

The body wall consists essentially of three layers cf

muscles which encircle the body cavity &nd there fibres
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lie in different directions of obliguity. The three layers
are separated in the flanks where they are known as external
obligue, internal oblique and transversus abdominis. There
is another muscle in the ventral rart which is the rectus
abdominis muscle and a smaller muscle in the migline-15 tihe

pyramidalis muscle.

The external cobligque muscle is the most superficial
nuscle and the broadest of the interclateral group. Tt
arises from the lower eight ribs by eight digitations. The
fibres pass from above downwards, forwards and medially.

It is made up of muscular tissue superiorly and laterally,
but it becomes aponeurotic in its medial and inferior
€xtent. 7The upper and medial fibres pass intc the aponeu-
ros3is which extends medially intc the linea alba and
laterally to get insertion in the iliac crest and anteriocr
superior iliac spine., Medially it makes a portion of the
rectus sheath, The posterior and infericr fibres of the
muscle pass vertically downwards to be inserted in the

anterior half of the outer lip of the iliac crest.

The spermatic cord in male and the round ligament of
the uterus in females, pass through the superficial ingui-
nal ring which is a triangular opéening in its aporeurosis

and it lies above and laterzl to the rubic tubercle,

Inferiorly, the free margin (batween the anteriocr

superior iliac spine and the pubic tubercle) is rolled
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posteriorly on itself to form the inguinal ligament
(Paupart's ligament) which is not thicker than the
structure from which it is derived (Mc Vay, 1954).
Gallaudet (1931) and Mc Vay (1960) have pointed out
that the lowermost margin of the inguinal ligament is
free, The lateral portion of the inguinal ligament is
firmly attached to the anterior superior ililac apire

It i1s also atvached to the fascia lata of the taigh and
tc fascia covering the iliopsoas nuscle, this latter
relation is remarkably effective as a2 barrier to the

hernia formation.

Internal obligue musecle lies deep to the external
ocbligque muscle, It arises from the lateral two-thnirds
of the inguinal ligament, the anteriocr two-thirds of
the iliac crest and the lumber fascia, Its fibres are
directed upward and forward. The highest fibres run
upwards and medially to be inserted into the lower three
ribs, while the remzinder form & wide aporeurogis which
srlits to enclose the rectus abdeminis and rasses inxto
the linea alba. The fibres of ithe inferc-medial edcge of
the internal oblique are carried downwards by the descend-
ing testis to form the cremaster muscle, The =most inferior
rart runs downwards to the pubis as =z rart of the conjcint

tendon.

Aside from variations in the Inguinal region, ore
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variation of the internal obligue muscle is in the way in
which its fibres may be grouped so as to fcrm rather
distinct bands with relatively weak places between them,
rreperitoneal fat may herniate through these weak spots,
(Morgan, Anson, ¥c Vay, 1260).

The strength and anatomic arrangement of the internal
obligue are extremely variable in patients with groin
hernias, This is generally true in individuals with
direct inguinal herniass, where the interval between the
lowermost fibres of the internzl obligue and the inguinal
ligament is wide which prevent an adeguate shutter action
when the muscle is ccontracted. In this type of muscle,
there is an anatomico-physiclogic deficiency in the region

of the inguinal canal (Zimmerman, inson, 1967).

The transversus abdowminis muscle forms the deepes:
muscle of the abdomxinal wall., It has a very long origin
extending from The desp surface of tke lower six ribs,
lateral edgée of the lumber fascie and the anterior fwe-
tnitas ol the lateral third of the inguinal ligament. The
muscle fibres pass forward anc become za2poneuntic and pass
behind the rectus muscle to decussate with the internazl
obligue aponeurossis tc ferm the linea alba., The lgowest
fibres of the muscle join the lowest fibres of the internal
oblicue muscle tec form the conjoint tendcn., Tmmediately
gbove the mecial half of the inguinal ligament the internal

obligue and transversus muscle fail tc reach the inguinal

Central Library - Ain Shams University



-5 =

ligament but have a free arched lower border. The E&D

below this arched border cf the two muscles is a weak point in
the =anterior abdominal wall and is occupied by the

spermatic cord. To give scme strength to this weak peint

in the abdominal wall, the medial end ol the conjoint

tendon curves behind the spermatic cord supporting its

exit from the superficial inguinal ring,

The three musculo-zponeurctic muscles whicn have dif-
ferent direction where the external obligue fibres coursing
cbliguely downward, ferward and nedially, while the inter-
nal obligue fibres are directed upward and medialward and
the transversus fibres run, for the most Part, & hnorizontal
course, these different courses of the guscle fibres provide
& firm and elastic wall to retain the abdominal viscera in
positicn and to appose the action of gravity on them n
the erect and sittinz postures. This function is rrincipally
dependent on the normal tonus of the oblique muscles,
e¢specially the internal obligue (Roger Warwick, Peter I.
williams, 1973), also, &1l the three lateral abdominal
zuscles work together as compressors of the abdomen, pro-
bably at the same tine constricting and strengthening the

inguinal canal,

Rectus abdominis is a long straplike muscle. The
recti stretch between the thorax and ihe pubis on each side

of the linea alba., Inferiorly, the muscle arises from the
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pubic crest and the ligaments in front of the symphysis
pubis. Toward the thorax, the muscle widens and becomes
thin, It inseris by three large siips, into the anteriocr
aspect of the costal cartilages of the fifth, sixth and
seventh ribs and by & smaller slip tTo xipheid prccess of

the sternum.

Che rectus muscle is breoken up intc segments by ir-
regular tendinous intersections, although varisble, they
are usually three in number and are placed as follows:
at the level of the umbilicus, opposite the xiphoid process
and midway between these two. A fourth intersection is
scmeétimes encountered below the level of the umbilicus.,
“he interesections are adherent to the anterior part of the
sheath of the rectus, but have no attachment to the postericr
wall of the sheath and hence serve to prevent sliding of the
muscle inside its sheath and alsc preventing retrzction of
the muscle in transverse incisions. The attacament of The
tendinous intersections $o the anterior rectus sheatn and
lateral edge of linea alba by means of fine tendinous fibres,
some of the fibres are directed upwards and medially to join
the internal obligue aponeurotic fihres having the same
direction, others are directed downwards and medially to
Join the external sbligue fibres., 3oix together with other
fibres in the antericr rectus snheath, cross the midline to
J°%in The fibres having the same dirsction on the cpposite

side, (4skar, 1984).
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The attachment of the tepdinous intersections, espec-
ially the lower one to the lateral edge of the linez alba,
may have & relationship to the development of aponeuroctic
hernia. Severe contraction of the lower part of the rectus
muscle as would occur in straining during labour, may exert
harmful downward lateral . Traction on the already exhausted
stretched aponsurosis, sufficient tc produce a tear at this
critical spot, where the lower tendinous intersection is

attached to the midline (Askar, 1984).

The muscle is separated from its fellow on the opposize

side by the linea alba.

The pyramidalis muscle: it is a swmall triangular muscle,
arises from the pubic crest between the rectus abdominis
and its anterior sheath to be inserted into the linea alba
an inch or more abcove its origin. It is innervated by T.12.
It is often absent. The flat Iriangular muscle apparently

a2 tensor of the linea alba (Briicke, 1954).

The Rectus Sheath:

The ccamposition of the rectus sheath is variable,
depending upon the level under consideration. Aponeurotic
contributicn from the three flat abdominal mwuscles that
cross in the midline maxe up the powerful sheath (Ponka,
1980).

Above the costal margin, the rectus muscle lies

directly on the ccstal cartilages while its anteriocr surface
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is covered by the aponeurosis of the external obligue only.

From the costal margin tc a point midway between the
uspbilicus and the symphysis pubis, the arrangement of the
aponeurotic layers is such that the external obligue aponeu-
rosis passes in front of the rectus abdominis muscle and
the internal cbligue aponeurcsis divides into two laminae
at the lateral margin of the rectus abdominis, cne layer
passes in front to form & portion of the anterior rectus
sheath while the other layer is ccntributed to the posterior
rectus shneath. In 1935, Charke's opinion was that the
internal cbligue muscle splits into twe parts from its
origin at the iliac crest to the linea alba. Even Anson
and Mc Vay (1040) found that often the external cbligue
and the internal cbligue layers had passed in front cof the
rectus abdominis without the internal oblijue dividing
while the transversus abdominis aporeurcsis actually
provided & layer to the anterior rectus sheath and one

to tke posterior sheath as well.

Belcw a point mid way between the umbilicus and the
symphysis pubis, layers forming the rectus sheath have
yet another arrangement. Here the aponeurcsis of the
three muscles pass anterior to the rectus abdominis
muscles and the transversalis fascia forms the fascial
layer postericr tce the rectus abdominis zuscle where the

posterior rectus sheath ends &t that point forming an
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arched lower border called the arcuate (or semicircular) line.

From the above description it is clear that while the
anterior surface of the rectus muscle is always covered by
aponeurosis, the posterior surface of the muscle rests on
aponeurosis only in its intermediate part, its upper part
rests on cartilages, and its lower part rests on fascia
transversalis. [The arrangement compenssates for the differ-
ent thicknesses of the anterior rectus sheath. where the
anterior rectus sheath is thin - in its upper part - the
rectus muscle rests on strong tissue made of cartilage and
where the anterior rectus sheath is thick = in its lower
part - the rectus muscle rests on areoler tissue of trans-
versalis fascia, while in the intermediate part of the
rectus muscle is covered by external cbligue gponeurosis
and anterijor layer of the aponeurosis of the internal cbligue
and rests on the posterior layer of internal obligue and the
aponeurosis of the traansversus abdonminis. Actually this
arrangement provides a strength 1o the rectus sheath and

makes it less liable tc herniation.

Besides the rectus abdominis muscle, the rectus sheath
contains the pyramidalis muscle (if Present) and the anterior
rami of the lower six thoracic nerves, the superior and

inferior epigastric vessels and lymphatics.
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