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ABSTRACT
Objective To identify epidemiological and prenatal sonographic factors in cases of fetal
gastroschisis.
Design An observational study of 71 consecutive fetuses with antenatally diagnosed
gastroschisis.
Setting The Fetal Medicine Unit (FMU) at University College Hospital of London (UCLH)
Sample Seventy one fetuses with antanatally diagnosed gastroschisis referred to the FMU.

Main Outcome Measures Perinatal outcome including type of surgical repair and duration of
infants’ hospital stay.

Results The median maternal age in pregnancies complicated by gastroschisis was 24.8
years (range 17-36), The occurrence of vaginal delivery were 37 cases (66%), emergency
caesarean section were 13 cases (23%), elective caesarean section were 6 cases (11%) and
spontaneous preterm vaginal delivery were 11 cases (100%). Eighteen cases (26.9%) were of
socio-economic class V, 22 (32.8%) were class 1V, 23 (34.3%) were class Ill, 3 (4.5%) were
class Il and 1 (1.5%) was class |. Neonatal outcome was classified according to the complexity
of the surgical repair and the length of hospital stay into good, fair and poor (Table 1). The
presence of bowel dilatation > 15 mm on antanatal ultrasound scan (n= 35) was more likely to
be associated with poor outcome (P < 0.005). The median duration of hospital stay was 44
days (range 1-124). Lower socio-economic status and younger maternal age were also
associated with poor neonatal outcome (P < 0.005).

Conclusion  Ultrasound findings and epidemiological factors such as the socio-economic status,
maternal age and BMI should be taken into consideration in assessing the prognosis in cases
of gastroschisis.
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Gastroschisis has been considered a rare the incidence of gastroschisis has been apparently
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increase in recent years®® without a corresponding
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change in the number of neonates with exomphalos.®”

Gastroschisis (Fig. 1, 2) is a fetal malformation
characterized by a full thickness defect of abdominal
wall, usually to the right of the umbilical cord insertion
through which there is herniation of intraabdominal
structures, principally bowels. Exomphalos is
characterized by the eviscerated bowel, covered by a
membrane, whereas the bowel is unprotected in
gastroschisis. A high incidence of karyotypic and
associated structural abnormalities are found in
exomphalos. The basis of achieving prenatal
diagnosis by ultrasound can detect the free-floating
herniated bowel from the late first trimester scan.

The cause of gastroschisis is unknown but a
possible mechanism has been suggested by vascular
disruption during early embryonic development
affecting the omphalomesenteric artery.® Many
studies have suggested an association between
gastroschisis and environmental factors such as illicit
drug usage,® tobacco,5 alcohol,'®™ conception while
taking the oral contraceptive pill,®™ influenza or its
treatments.®

The majority of cases have been diagnosed
antenatally due to the improvement in ultrasound
technology and practically routine anomaly scan.?
Decreasing perinatal mortality was resulted from
better neonatal intensive care, new surgical techniques,
ventilatory assistance and advances in total parenteral
nutrition."® Sepsis, prolonged mechanical ventilations
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and the need of total parenteral feeding lead to high
morbidity and long duration of hospital stay.'¥ We have
an impression that the conclusions of many studies
have been very variable. Therefore, the epidemiologi-
cal and sonographic findings of all cases of fetal
gastroschisis seen in our Fetal Medicine Unit over 6
years have been reviewed to assess the prognosis
contribution of a variety of parameters to postnatal
outcome.

Methods

The diagnosis of pregnancy with gastroschisis
were identified from computerised data base over
6-year period (February 1992-December 1998). All
pregnancies were seen in the Fetal Medicine Unit
(FMU) at University College London Hospitals.
Detailed fetal anomaly scan, serial ultrasounds scans
and umbilical artery Doppler pulsatility index were
performed throughout the pregnancy. Information of
epidemiological factors (age, parity, socio-economic
status and cigarette smoking), antenatal sonographic
findings, delivery, postnatal surgery and outcome were
obtained from the case records and the FMU
computerised database.

Socio-economic status was classified by the
Office of Population Censuses and Surveys (OPCS)
classification of occupation 1980.19 The body mass
index (BMI) was calculated using the formula {BMI =
weight in kilograms/(Height in meters)@}.

Fig. 1. Crossectional abdominal ultrasound. Gastroschisis was presented.
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Fig. 2. Transabdominal ultrasound. The picture shows dilated bowel loop.

Type of surgical repair and the duration of
hospital stay were used to assess the overall postnatal
outcome which was classified as good, fair or bad (Table
1).

The mean-Whitney U test was used to compare
the spontaneous vaginal delivery and the induction of
labour (IOL) group. Logistic regression analysis was
used to establish the association between fetal outcome
and maternal age. The Chi-square(y?) test was used
to test the relationship between the fetal outcome and
both bowel dilatation and socio-economic status. P
value < 0.05 of the outcome variables were significant.

Results

Seventy one cases of gastroschisis were
collected and 2 cases were excluded due to
incompleted data. From 69 cases, 2 were performed
with termination of pregnancy (TOP) due to
anencephaly and severe scoliosis; therefore, only 67
cases were studied.

The median maternal age at the last menstrual
period for gastroschisis was 24.8 years (range 17-36).
Fifty mothers (74.6%) were nulliparous. The median
gestatjonal age (GA) at delivery was 36 weeks (range
28-39). In term pregnancies, 37 cases were in
spontaneous vaginal delivery (66%); 21 cases
following induction of labour (IOL) and 16 cases
following spontaneous onset of labour. The median
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gestational age (range) for the spontaneous vaginal
delivery group [36 weeks (36-38)] was significantly less
than the IOL group [37.5 weeks (36-39)] with P < 0.05.
Of the 19 cases delivered by caesarean section, 13
(23%) were performed as an emergency, 8 due to fetal
distress and 5 after IOL. Six (11%) cases were planed
for elective caesarean section, 5 due to breech
presentation and 1 due to twins pregnancy. All preterm
pregnancies had spontaneous vaginal delivery (11
cases). The mode of delivery were neither associated
with a poorer neonatal outcome nor with a poor Appar
score.

Thirty seven mothers (55%) were non smokers
and the median body mass index{BMI) was 22.2 (range
17.3-43). Eighteen cases (26.9%) were of socio-
economic class V, 22 (32.8%) were class 1V, 23 (34.3%)
were class lll, 3 (4.5%) were class Il and 1 (1.5%) was
class I.

All cases had a normal umbilical artery Doppler
pulsatility index (PI). All fetuses were born alive with a
median Apgar score of 8.5 (range 1-9) at 1st minute
and 9 (range 4-10) at 10th minute. The median birth
weight of gastroschisis infants was 2,254 grams (range
1,000-3,300). There were 35 (52%) male fetuses and
32 (48%) female fetuses. Twenty of 35 males and 24
of 32 females were below the 5th centile. Five infants
(7.5%) died during the neonatal period, 3 because of
sepsis and 2 cases because of extensive bowel
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necrosis occuring prenatally. In addition one neonate
was found to have arthrogryposis.

The median duration for hospital stay was 44
days (range 1-124). Four fetuses were referred to have
an emergency surgical performance at other hospitals
within 2 hours after delivery.

Younger maternal age was associated with a
poorer postnatal outcome (P < 0.005) and a longer
hospital stay for the infants (P < 0.005).

Ultrasound revealed bowel dilatation (>15 mm
at the third trimester) in 35 cases (52%) antenatally.
Primary surgical repair was performed in 47 cases,
initial primary repair followed by a further surgical
procedure in 12 and staged silastic silo repair (in cases
where primary surgical repair was not possible) in 10
cases. Bowel dilatation was presented in 8/47, 7/12
amd 9/10 cases respectively. Table 2 shows the
classification of neonatal outcome according to bowel
dilatation in the fetus and social class. The presence
of bowel dilatation in the third trimester was
associated with a worse neonatal outcome (P < 0.005).
Low socio-economic status was associated with worse
outcome (P < 0.005).

Discussion

Gastroschisis is one of the most common
abdominal wall defects which has been increased
incidence from many studies.®'® In a recently
published paper, using nationally collected data, the
incidence of gastroschisis in the UK was reported to
have doubled from 0.65 in 1987 to 1.39/10,000 births
in 1993.® This is probably due to more complete
assertainment as a result of improvements in prenatal
management and postnatal diagnosis.'? However,
prediction of morbidity by using a prognostic indicator
remains an important challenge to reduce the mortality
rate for gastroschisis.('®

Prenatal ultrasound scanning and
epidemiological aspects were debated as prognostic
indicators. The prognosis for infants born with
gastroschisis is variable. The fact that the the
prognosis may be linked to bowel condition at birth19
has been led to the suggestion that amniotic fluid
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exposure has a damaging effect on the fetal bowel with
subsequent postnatal morbidity arising from varying
degrees of bowel dysfunction. Some report found no
effect of bowel dilatation to fetal outcome.®®

Our study supported that gastroschisis is more
likely to complicate pregnancies of younger women,
as many reports,®22 with significantly worse of the
overall neonatal outcome. Furthermore the babies of
younger mothers tend to stay longer in the hospital due
to a slow postnatal surgical progress.

Comparison between the cases in 1995 and the
previous eight years presented no significant changes
in the rates of illicit drug use, tobacco smoking, alcohol
ingestion or pregnancy while taking the oral
contraceptive pill. Some report found that first
trimester drug usage, especially pseudoephredrine
and aspirin, cocain, amphetamine, marijuana or LSD
were found to increase the chances of gastroschisis
affected in the fetuses.'2" The vascular disruption
theory was supported for the association between
these drugs and gastroschisis.?)

Incidence of gastroschisis was found to be
associated with life style, risk factors and yearly
income;@" therefore, environment factors could also be
studied for these linkage. Our study supported that more
than 50% of cases were of social class IV and V with a
strong association between lower social class and
poorer overall surgical outcome. Whereas maternal
smoking, parity, maternal body mass index, mode of
delivery (whether the delivery was induced or not); did
not influence the neonatal outcome.

After counselling of gastroschisis pregnancies
by paediatric surgical teams, none of mothers seen in
our unit decided to have a termination of pregnancy
(TOP) which was contrasted to high TOP (26.5%) in
some report.16 A close prenatal monitoring and a plan
of the delivery were led to an early postnatal surgery
with good care. In our report, all of fetuses were born
alive, although 5 were dead during neonatal period.
These were related to bowel ischemia and long time
sepsis. Two fetuses were related to extensive bowel
necrosis and multiple atresia prenatally. The perinatal
mortality rate of 7.5% in our study compares favourably
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with other reported.?® The long term outcome in all of
fetuses following surgery after prolonged hospitalisation
was also good as well as other reported. (1329

In summary consideration of maternal age;
socio-economic status and ultrasound assessment of

bowel dilatation of gastroschisis pregnancies may be
used as predictors of neonatal outcome and as
informations to counsel the couples for planning of
delivery and postnatal care.

Table 1. Overall neonatal outcome based on the type of surgical repair and the duration of hospital stay

Overall neonatal outcome Definition N

Good primary surgical repair alone and duration 36
of hospital stay < 30 days

Fair primary surgical repair alone and duration 16

of hospital stay > 60 days or primary
initial repair with further procedure and
hospital stay < 90 days or staged silastic
silo repair and < 60 days in hospital
Bad primary initial repair with further procedure 15
and > 90 days in hospital or staged silastic
silo repair and hospital duration of > 60 days

or death of the infant

Total 67
Table 2. Overall neonatal outcome according to bowel dilatation and social class
Bowel dilatation Social class

Fetal outcome >15 mm <15 mm Vv v 1] Il |

Good 7 17 3 2 15 2 1

Fair 13 12 6 12 4 1 0

Bad 15 3 9 8 4 0 0

Total 35 32 18 22 23 3 1
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