CHAPTER 17

Gastroschisis

Marshall Z. Schwartz

INTRODUCTION

Gastroschisis is one of several congenital abdominal
wall defects that evolves in the first four post-concep-
tion weeks. It is generally accepted that this congeni-
tal abdominal wall defect is embryologically different
from omphalocele. The anomaly is thought to be the
result of a defect at the site where the second umbili-
cal vein involutes. Nonrotation of the bowel always
accompanies this anomaly and there is an increase in
intestinal abnormalities including atresia (mostly in-
volving the small intestine) perforation, and infarc-
tion resulting from in utero midgut volvulus or vas-
cular thrombosis. However, unlike omphalocele,
there is no increase in anomalies of other organs. The
incidence of gastroschisis is approximately 1 in
4,000-6,000 live births. Infants with gastroschisis
typically are slightly premature (35-37 weeks of ges-
tation) and frequently have growth retardation with
birth weights from approximately 2000-2500 g.
Most abdominal wall defects can be diagnosed in
utero after 14 weeks gestation when the fetal midgut
has returned to the peritoneal cavity. If gastroschisis
is noted on fetal ultrasonography it is strongly rec-
ommended that serial examinations be performed
looking for changes in the size and thickness of the
bowel as well as the diameter of the abdominal wall
defect. Significant bowel wall thickening and bowel
dilatation, especially associated with a decrease in

the diameter of the abdominal wall defect, may be in-
dications for earlier delivery to avoid bowel infarc-
tion. It is important to provide an opportunity for the
family to meet with a fetal management team includ-
ing perinatology, paediatric surgery, and neonatolo-
gy to review the problem and likely course following
delivery. The recommended mode of delivery over
the past several decades has been somewhat contro-
versial. It is generally believed that caesarian section
is not necessary unless for obstetric reasons. Elective
premature delivery is also unnecessary.

Management immediately following delivery and
prior to surgical correction requires prompt attention
and is critical to the outcome. The two most impor-
tant goals are to provide a mechanism of maintaining
normal thermogenesis and establishing intravenous
access to provide appropriate fluid resuscitation. In-
fants with gastroschisis are usually hypovolemic and
require at least 125-150% of maintenance intravenous
fluid to establish and maintain adequate hydration.
Establishing intravenous access initially can be done
through a peripheral intravenous site. Infants with
gastroschisis require central venous access. Once
intravenous access is established, it is optimal to insti-
tute broad spectrum antibiotic coverage. To avoid
having the bowel get more distended, a nasogastric
tube should be inserted and placed on suction.
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Figure 17.1

The specific features of gastroschisis include an ab-
dominal wall defect measuring 2-4 cm in diameter,
which is almost always to the right of a normal um-
bilical cord. There is no sac covering the herniated
contents. The herniated contents typically include
the entire intestinal mid-gut. There is shortening of
the mesentery and thickening of the bowel wall. The
bowel surface may be covered with a fibrin “peel”.
Depending on the size of the abdominal wall defect,
it is possible that the stomach, and/or the urinary
bladder, and the fallopian tubes and ovaries in a fe-
male may be herniated through the abdominal wall
defect.

General anaesthesia including muscle relaxation
is required for the appropriate intra-operative man-
agement of gastroschisis. The bowel and anterior ab-
dominal wall should be prepped. It is my preference
to use a warm, dilute 50/50 mixture of povodine
iodine and saline. The umbilical cord should be
clamped and tied 2-3 cm above the abdominal wall
and the excess umbilical cord then removed. At this
point, appropriate draping is indicated.

Figure 17.2

Because the abdominal wall defect in gastroschisis is
relatively small (2-3 cm) it may be difficult to reduce
the herniated mid-gut through this small opening.
Thus, it may be necessary to enlarge the abdominal
wall opening. The optimum way to do this is extend-
ing the gastroschisis defect superiorly by incising the
fascia along the midline with a finger placed below
the fascia to avoid an injury to the bowel.

Extending the defect superiorly is safer than a cau-
dal incision because the bladder is very close to the
inferior aspect of the abdominal wall defect and this
limits the ability to extend the opening inferiorly.
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Figure 17.3

After enlarging the abdominal wall defect, the bowel
can be reduced into the peritoneal cavity. The degree
of thickening and fibrin peel determines how malle-
able the herniated bowel is and how easily it is to
place it within the abdominal cavity. If the initial as-
sessment suggests that primary closure may not be
obtainable, two techniques have been described to
increase the chances of a primary abdominal wall
closure. The first approach is to attempt to empty the
intestinal contents either retrograde into the stomach
which then can be aspirated through the nasogastric
tube or antegrade into the colon and out the rectum.
A second technique is manual stretching of the ante-
rior abdominal wall to increase the size of the perito-
neal cavity. Although gentle stretching is potentially
advantageous, vigorous stretching can result in hae-
morrhage and swelling of the rectus muscles in the
rectus sheath.

Figure 17.4

If it is possible to reduce all of the herniated intesti-
nal contents into the peritoneal cavity, primary clo-
sure should be undertaken. It is important to identify
good fascial edges for the closure. The choice of su-
ture material and the technique for placement of su-
tures, whether they are interrupted, figure-of-eight
sutures, or a running suture is personal preference. It
has been my approach to use 3/0 or 2/0 absorbable
braided suture if there is mild to moderate tension
and 3/0 or 2/0 monofilament sutures if there is mod-
erate-to-significant tension. These sutures are placed
in a figure-of-eight fashion.

It is preferable to place all of the sutures prior to
tying them. An important point in patients with gas-
troschisis is the placement of sutures at the level of
the umbilicus. The incidence of an umbilical defect
following gastroschisis closure is high. To avoid this,
the fascia lateral to the umbilical ring should be
clearly identified and used for placement of the su-
ture. If the sutures are placed medial to the umbilical
ring, then it is highly likely that an umbilical defect
will result in requiring subsequent repair. In tying
the sutures in sequence a thin ribbon retractor
placed in the peritoneal cavity underneath the fascia
is advantageous to avoid trapping the bowel during
tying of the sutures. Prior to closing the skin, any
compromised or ischaemic skin should trimmed.
The degree of tension on the skin sutures can dictate
the type of closure.
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Figure 17.5

A significant percentage of infants with gastroschisis
can undergo reduction of the herniated intestinal
contents and primary abdominal wall closure. The
reported percentage ranges from 60% to nearly
100%.

If it is determined at the time of the initial opera-
tive procedure that primary closure is not possible,
then an abdominal wall “silo” can be created. This
technique, initially described by Schuster and col-
leagues, has undergone several modifications since
its initial description in 1967. However, the concept
remains the same. Creation of a sac, which is sewn to
the abdominal fascia circumferentially and then
around the herniated contents, allows for staged re-
duction of the sac with resulting reduction of the
herniated contents into the abdominal cavity. This
approach produces progressive stretching of the ab-
dominal cavity with simultaneous reduction of the
swelling and rigidity of bowel. Shown in this illustra-
tion is placement of reinforced silastic sheeting
which is sutured to the fascial edges with horizontal
mattress sutures of interrupted 3/o silk suture.

Figure 17.6

After the sheets are attached to the fascia on either
side of the defect, they are then sewn around the her-
niated contents with a running suture. As much bow-
el as will be tolerated is reduced into the peritoneal
cavity and then a running suture line is placed across
the top of the silastic sac. On successive days the sac
is squeezed as much as possible to reduce the herni-
ated contents. A row of running suture in the silo is
placed to maintain the reduction. Once the bowel has
been reduced into the peritoneal cavity, the fascial
edges approximate enough to allow removal of the si-
lo, then primary fascial and skin closure is per-
formed in the operating theatre.
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Figure 17.7,17.8

Recently, the use of a preformed spring-loaded silo
bag in infants with gastroschisis has been shown to
be associated with improved fascial closure rates,
fewer ventilator days, more rapid return of bowel

function and fewer complications. Also recently, re-
duction of gastroschisis bowel has been successfully
performed with and without anaesthesia, and with-
out enlarging the abdominal wall defect.
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CONCLUSION

The outcome for patients with gastroschisis has dra-
matically improved. Whereas the mortality was 80 to
90% three or four decades ago, the survival is now
more than 90%. The improvement in outcome is re-
lated to the availability of intravenous nutrition and
the use of staged closure when indicated. Late com-
plications and mortality are related to sepsis either
from an intra-abdominal or wound complication or
from a central venous catheter placed for parental
nutrition.

Once there is evidence of bowel function it is ap-
propriate to begin enteral feeding. An elemental for-
mula may be better tolerated. When the infant has
reached adequate caloric intake enterally then dis-
charge is appropriate.

In the absence of complications during the recov-
ery from surgery and resolution of the bowel oede-
ma, infants with gastroschisis usually reach goal
feedings within 3-4 weeks. Long-term complications
are unusual once the infants are discharged from the
hospital.
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