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Objective To describe the incidence of gastroschisis and to identity possible activlogical factors.

Design A retrospective case raview study.
Setting The South West Region of England.

Population

Al known cases of gastroschisis were identified from the regional fetal medicine,

ultrasound. pathology and neonatal surgery databases. Datasets 1o be collected were agreed
prospectively and included demographic, past medical, family and obstetrie information for all
pregnancies concetved berween January 1987 and December 1993,

Results In the first cight vears the incidence was 167 10,000 but in 1993 a highly statistically significant

rise to 447 10,000 was found (£ = 0-0009). The increased incidence was not associated with changes
in maternal age, proportion of primigravidae. use of tobacco or illicit drugs. conception while taking
the oral comraceptive pill. or an increase in the number of teenage pregnancics. The median maternal
age al last menstrual period for pregnancies with gastrosclisis was 20-4 years which was much
younger than the national average of 28 years. Thirty-seven pereent of these conceptions occurred
during the first quarter of the year compared with the expected 25%,.

- Conclusions The mcidence of gastroschists has risen 1o a higher level than previously reported which.

despite a marked assecianon with young matemal age at conception, is not due to an increase in the
tecnage pregnancy rate. As the average length of inpatient stay in the neonatal intensive care unit for
cases with this malformation is approximately four weeks, the rise has considerable cost
implications. The increasing incidence may also offer opportunities to determine the cause of

gastroschisis,

INTRODUCTION

Gastroschists is a fetal malformation characterised by a
full thickness defect of the abdominal wall. usually to
the right of the umbilical cord insertion through which
there 1s herniation of intrabdominal structures, princi-
patly bowel. It iz an enurely difterent malfonmation
from exomphulos. the other major abdominal wall
defect, with a high incidence of karvotypic and asso-
ciated structural abnormalities. Morphologically, the
eviscerated bowel v exomphalos 1s covered by a mem-
brane, whereas the bowel is unprotected in gastroschi-
sis. The free-floaung herniated bowel can be seen from
the late first trimester onwards and this is the basis of
achieving prenatal diagnosis by ultrasound.

The cause of gastroschisis is unknown but vascular
disruption during carly embryonic development affect-
ing the omphalomesenteric artery has been suggested as
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a possible mechanism'. While environmental teratogens
could precipitate such an event®, an interaction between
a genetic susceptibility and environmental factors has
been postulated to explain the small but significant
sibling recurrence rate’. A number of studies have
suggested an association between gastroschisis and a
variety of environmental factors mcluding illicit drug
usage-, tobacco. alcohol™. conception while taking the
oral contraceptive pill**, influenza or its treatments™,
Young maternal age at the time of conception has also
been a consistent finding of many studies™ ",

The incidence of gastroschisis has been reported to
be increasing over the last fow years both in the UK
and abroad-*-, In a recently published paper. using
nationally collected data, the incidence of gastroschists
in the UK was reported to have duubled from 0:65 in
1987 1o 13910000 births in (993 However. some
have suggested that the increase reported is due to more
complcte assertaimment as a result of improvements in
prenatai services and postnatal diagnosis®. Furthermore,
the rarity of gastroschisis has micant that larger series

CORCOG 1998 British Jowrnel of Obstewries and Grnaccology




INCRIASE

relied on malformation registers where, because data
are drawn from multiple institutions. there may be prob-
lems of under-reporting as well as inaccuracies in data
entry and coding. Therefore there has been continuing
controversy as to the magnitude of the rise in pas-
troschisis.

We had an impression that the number of cases of
gastroschisis in the South West of England was rising.
This region has the advantage of being geographically
well defined with a relatively stable population served
by centralised tertiary referral fetal medicine and neona-
1al surgery services in Brstol. In addition, a detailed
study of gastroschisis made in the region between 1981
and 1986 1s wvailable for comparisen’ . We were there-
fore in a good position to provide quantitative informa-
tion regarding a change in incidence and have attempted
1o identify possible related factors.

METHODS

We conducted a case review study of women with a last
menstrual period in the years 1987 10 1993 who were
delivered of a fetus with gastroschisis. irrespective of
the subsequent outcome or whether tiie abnormality was
diagnosed prenataily. Cases of a fetus or newborn infant
with any abdominal wall defect were identified by
searching fetal medicine ultrasound. pathology and
neonatal surgery department records. This was 1o cnsure
that no cases were missed or wrongly included as a
result of the ahdominal wall defect being misclassified.
The maternal and neonatal notes were then reviewed
and cases accepted for inclusion if a diagnosis of gas-
troschisis was made at the time of initial operation or at
postmertcm cxamination as applicable. The data 10 be
collected were agreed prospectively and meluded infor-
mation on maternal age at last menstrual period, month
of last menstrual period, oral contraceptive pill use.
smoking. alcohol consumption, iflicit drug use. marital
status and parity as well as demographic. past obsietrice,
medical. familv. present pregnancy and cutcome details.
The ntormation was volleeted by reviewing our mater-
nal and neconatal casenotes and where necessary those
of the referring hospital. All information was then
entered on 1o a computer 1o form the South West
Regional gastroschisis daabase.

Since gastroschisis is caused by an event i the first
trimester's and premature delivery is a common compli-
cation of this condition”, we used the date of last men-
strual period rather than delivery to date the pregnancies.
When the last menstrual period date was uneertain, an
cstimated last menstrual period was cateulated from the
ultrasound assessment of gestational age. We obtained
from the South West Region Health Authoritics data on
the total number of births per vear divided into mater-
mil age bands (< Pa, 16-19, 20-34, 35-39. > 39y, The
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Fig. 1. Incidence of gastroschisis in the South West of England (per
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mereased imendenee 11 1995 was statistically significant ¢ = 0-0G0Y),

incidence of gastroschisis was expressed as the number
of cases per 10,000 births per year.

The statistical assessment of whether the incidence of
gastroschisis in 1995 was significantly different from
the previous vears was by comparison with the Poisson
distriburion of the mean incidence over the whole study
period. The cumulative probability of the 1993 result or
areater was calculated. Assessment of 2 x 2 contingency
tables was determined using Fisher’s exact test. A P
value < 0-03 was regarded as statistically signmificant.

RESULTS

In the nine vear period of 1987 to 1993, 80 cases of
gastroschisis were identified (mean 889 cases/yecar).
Twenty of these cases (25%) were concerved during
1995 (P = 0-0009) (Fig. 1). The incidence of gastroschi-
sis rose from 16/ 10,000 for the tnitial cight years of the
study to 44, 10,000 in 1995,

Fifty-four of the 80 cases (69%) were delivered of
wornen 1n their first ongoing pregnancy. There was a
male; female ratio of 0-8. The median maternal age at
fast menstrual period was 20°4 vears which 1s much
vounger than average for the region during this time
periad (28 vears). This corresponds o an incidence of
gastroschisis of 13-3/10.000 in women vounger than 20
vears and 1'1.10.000 in those aged 20 vears or older
(Fig. 2). There was also an association between gas-
troschisis and the month of conception (Fig. 3), with
30/80 (37%) of cases being concaived duning the first
quarter of the vear while nationally there is only a mmi-
mal seasonal variation.

The answers o questions regarding 1llicit drog use
(707 80). alcohal (74/80). tobacco smoking (79/80) and
conception while taking the oral contraceptive pill
(71780) were available in most cases. Five women
(5/70) reported using a varicty of it drugs but use of
amphetamines in early pregnancy was common i all
five. The rates of alcohal usage in pregrancy (14%) and
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Fig. 2. Maternal age at conception in the 80 cases with gastroschists,
indicating the number of binhs per year in each of six age range
hands (= 160 1A 19020 34, 3536 » 30) and a strong association
between voung naternal age und gastroschisis 1s shown,

tobacco smoking (48%) were in line with what was
expected for this age group. 11 was noted, however. that
23 of the 71 pregnancics in which data were available
were conceived while taking the oral contraceptive pill.

In order to identify possible confounding variables
related to the increase in the incidence of gastroschisis,
we compared these factors in cases in 1995 with those
in 1987 1o 1994 (Table 1). No significant change of
maternal age. proportion of primagrivadae, illicit drug
use, alcohol. tobacco smoking or oral contraceptive use
at the time of conception was found.

DISCUSSION

An established classification of anterior abdominal wall
defects was not produced untit 193317 so it is difficult to
gain an accurate picture of the incidence of gastroschi-
sis before this time. A large number of terms were used
for gastroschisis and some cases were misdiagnosed as
cxomphalos with a ruptured sac’-. The more frequent
recognition of zastroschisis led some to the view that it
was caused by a new cnvirommental teratogen in the late
20th century'™. However. this is not likely to be the case
since an infant with gastroschisis was described in
detadd as carls as 173317

The neonatal surgery service for South West England
was estabhished in Bristol in the early 1980s. There have
been two studics of gastroschisis carried out in our
region stnce then' 1% The resulting appreciation of this
condition and 1ts management options leads us to the
view that we passed the initial part of the ascertainment
curve in the region many years ago, We are unaware of
any change in management or referral patterns of gas-
troschisis over the study period and thus believe that the
merease observed in 1993 is not due 1o more complete
ascertamment,

Despite the sigmficant fall in the incidence of gas-
troschisis with advancing maternal age. many texts still
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Fig. 3. The relation between month of last menstrual period (LMP)
(1-12 = Jan-Dec) and the number of cases of pastroschisis in the
study. The sebid Hee imdicates UK Rivths per month (1,000 tor
1990, wdicating that the higher incidence of gastroschisis in the early
months of the vear is not the result of variation in towl conception
rates, ® = gastroschisis.

Table 1" A comparison of data in pregnaneies with gastroschisis in
19871994 (n = 60} with those in 1993 (s = 20). Since there was no
significant change in any of them (total 2 = 0-0009) it is unlikely that
these factors are directly linked to the cause of the inereasing inci-
dence of gastroschisis. Values are given as » total duta available
unless atherwise indicated.

1987-1994 19335

Median maternal age (vears) 204 202

Primiparac 4260 12720
Gender of infant: male. female JR:32 8712
iicit drug use 4.54 1716
Alcohol 7735 3:49
Tobacco smoking 360 719
Oral contraceptive use at time of conception 1553 818

quote an everall incidence regardless of maternal age.
This gives a distorted view of the risk of gastroschisis
which in this study was more than |1 times more likely
in women under the age of 20 compared with those aged
20 years or older at the time of conception. Because of
the strong assoctation with young maternal age at con-
ception, the increase in incidence of gastroschisis
observed in 1995 could have been due to a rise in the
rate of icenage pregnancies. However, in line with the
increase in the average maternal age throughout the UK,
there has also been a gradual fall in the rate of teenage
pregnancies over the study period in this region'®, No
explanation has yet been found for this inverse age-
related risk but it may reflect some sociallife style
exXposure to an environmental teratogen.

The rates of alcohol consumption and tobacco smok-
ing among the whole study group were similar to those
expected from the general maternity population. The
number of women that concecived while taking the oral
contraceptive pill was high, but this must be interpreted
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with caution in the light of the young matemal age of
this population. The higher than expected conception
rate for gastroschisis in the first quarter of the year may
relate to a cause and a previous suggestion of influenza
infection®? is a possibility. No information on minor ajl-
ments or their treatinent was available in this study.
Comparison between the cases in 1995 and the previous
cight years showed no significant changes in the rates of
illicit drug use, tobacco smoking, alcohol ingestion or
canception while taking the oral contraceptive pill. This
lack of association with the recent rising incidence sug-
gests that these tactors are probably assovimions rather
than a cause of gastroschisis despite previous sugges-
tions.

This paper presents the highest ever reported
incidence of gastroschisis. Furthermore, the 1995 jnci-
dence represents a threefold increase from the UK
national incidence for 1993'°. The very high incidence
of gastroschisis is important for antenaial screening pro-
grammes, especially in women younger than 20 years.
It is now one of the commonest congenital abnormali-
ties encountered in this age group and so is a common
cause of a raised serum alpha-fetoprotein. This recent
risc in the incidence of gastroschisis is even more sur-
prising as it occurred while the average maternal age at
conception was rising. Since the average length of
neonatal care of surviving infants is approximately four
weeks, the high incidence of gastroschisis also has con-
siderable cost implications for health services,

The actiology of gastroschisis remains obscure since
none of the previously implicated factors has been
found to correlate with the recent rise in incidence. Fur-
ther research into the cause s urgently required and the
increasing incidence may be a uscful tool.
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