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Ferritin and bile acid levels during the intrauterine
pre-treatment of gastroschisis by serial
amnioexchange

Seri amniotik swi degisini ile gastrosizisin infrauterin on-tedavisinde ferritin ve
safra asidi diizeyleri
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We present a case of gastroschisis managed with serial amnioex-
changes. Marked decreases were detected in both ferritin and bile
acid levels following the procedure. The bowels were not severely
affected, as expected. After delivery, single primary closure of the de-
fect was performed. Early enteral feeding and shorter hospital stay
were the main outcome measures. Intrauterine pre-treatment of
gastroschisis by serial amnioexchange may provide benefits by de-
creasing the levels of inflammatory products in the amniotic fluid in
order to lower the possible risk of bowel damage, and this may help
to achieve better surgical and postnatal outcomes.
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Introduction

Gastroschisis is a congenital anomaly, in which the fetal intes-
tines herniate through a paraumbilical (usually right sided) full
thickness abdominal wall defect without any covering mem-
brane (1). The direct interaction of intestines with the amniotic
fluid leads to an inflammatory reaction due to the amount of
intestinal waste products, inflammatory mediators or both.
The effect of inflammation on the bowel serosa, denoted as
“perivisceritis”, results in the formation of a fibrous peel and
intestinal edema after 30 gestational weeks (2).

Previously, it has been shown that repeated amniotic fluid
exchange procedures may help to reduce the concentration
of inflammatory products that could damage the intestines (3).
The aim of this report is to show that repeated amniotic fluid
exchange may help to lower the effect of a negative impact of
gastrointestinal products, including amniotic fluid ferritin and
bile acids, on the intestines and may help to slow the develop-
ment of a less fibrous peel surrounding the intestines at birth.

Seri amniotik sivi degisimleri ile yonetilen bir gastrosizis olgusu sun-
duk. islem sonrasi ferritin ve safra asidi diizeylerinde belirgin azal-
malar saptandi. Bagirsaklar beklenildigi kadar cok etkilenmemisti.
Dogumdan sonra, defektin tek primer kapatilmasi uygulandi. Ana
olcutler, erken enteral beslenme ve daha kisa hastanede kalig stire-
siydi. Seri amniotik sivi degisimi ile gastrosizisin intrauterin 6n-tedavisi
amnion sivisindaki enflamasyon triinlerini azaltarak olasi bagirsak
hasan riskini azaltarak yarar saglayabilir ve bu daha iyi cerrahi ve
dogum sonrasi sonuglara ulagsmak icin yardimci olabilir.
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Case Report

A 24 year-old primigravida was detected with a right-sided
paraumbilical defect with protruding intestines at 14 weeks
of her pregnancy (Figure 1). The case was diagnosed as an
isolated gastroschisis. Amniocentesis was performed at 19
gestational weeks and a male fetus with a normal karyotype
was detected. The parents were informed about the amnio-
exchange procedure; they opted to undergo the technique
and provided their informed consent. The local ethics com-
mittee approved the procedure. The technique used for the
amnioexchange procedure was that previously described by
Aktug et al. (4). Serial amnioexchange procedures were per-
formed every four weeks until birth, starting at 24 gestational
weeks. Overall, a total of four procedures were performed.
The total amnioexchange volume was determined empiri-
cally and according to previous reports (4). Amniotic fluid
volume (AFV) was restored to normal levels of 11-13cm
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if oligohydroamnios was present. A single dose of antibiotic
prophylaxis was administered before each procedure. There
was no need for hospitalization or tocolytic therapy. Amniotic
fluid samples were assayed for ferritin and bile acids. Table 1
summarizes the amount of fluid, ferritin and bile acid levels
before and after pre-treatment and fetal intestinal diameters
and wall thicknesses at the time of the procedure.

A caesarean section was performed at 37 weeks gestation due
to late decelerations. A male infant of 2870 g with Apgar scores
of 8 at Imin and 10 at 5 min was delivered. There were small
and large bowel loops protruding through the paraumbilical
defect with little fibrous peel or edema (Figure 2). Intestines
were separated easily and placed into the abdomen; primary
closure of the defect was performed immediately after birth.
Oral feeding was started at postoperative day 5; at postopera-
tive day 7 oral feeding was cancelled due to some vomiting and
restarted at postoperative day 13. The patient was discharged
on the 20" postoperative day. After 1 year of follow-up, the baby
was normal.

Figure 1. Thin arrows indicate the abdomen of 14" week fetus.
Thick arrows indicate the protruding fetal intestines. Two plus
signs indicate the distance of the paraumbilical defect

Discussion

Fetuses with gastroschisis will suffer from complications mostly
associated with intestinal damage due to direct contact with
inflammatory products in the amniotic fluid (5). This inflam-
mation is supposed to cause bowel edema and induce the
creation of fibrous peel, which may lead to intestinal atresia,
malrotation, intestinal wall thickening, hypoperistaltism, and
necrotising enterocolitis (1). All of these issues may cause
difficulties in primary closure, increased length of stay in the
neonatal intensive care unit, lower tolerance of enteral feeding
and prolonged hospital stay.

Perivisceritis of the intestines was expected to occur due to
inflammatory mediators and intestinal products (interleukin
8, matrix metalloproteinases, protein, ferritin, amino acids,
y-glutamyl transferase, amylase, lipase and meconium staining
of the liquor) only after 30 weeks’ gestation (2, 6). However,
it was previously shown that ferritin levels were higher in the
second trimester than the third trimester (3). Therefore, in this
case we started the first exchange procedure at 24 gestational
weeks. In this way, we aimed to reduce the possible risk of early
development of intestinal damage. This implication should be

Figure 2. The intestines were seen, immediately after the birth
and before the primary closure surgery. It is seen that, the small
and large bowels were almost in normal appearance

Table 1. Exchange, infusion and amniotic fluid volume, ferritin and bile acid levels and fetal intestinal measurements before, after

or at the time of the procedure

Week 24 Week 28 Week 32 Week 36
pre post pre post pre post pre post

Exchange volume (mL) 500 500 750 750
Infusion Volume (mL) - 150 150 150

AFV (cm) 13 13 13 9 11 8 11
Ferritin (ng/mL) 98 38 245 21 171 28 191 51
Bile acids (umol/L) 1.6 <1 2.8 <1 1.5 <1 1.1 <1
Intestinal loop diameter (mm) 10 11 14 16
Intestinal wall thickness (mm) 0.9 1.2 2 2.3

AFV: amniotic fluid volume
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confirmed with case series or randomized controlled trials.
Bile acids, which might directly disrupt intestinal function and/
or might increase the inflammatory reaction in the amniotic
fluid, were also studied (7). In the present study, ferritin and
bile acid levels peaked at 28 gestational weeks. Additionally,
bile acid levels were as high at 24 gestational weeks as they
were at 32" gestational week. There were marked decreases in
both ferritin and bile acid levels following the amnioexchange
procedure.

It was previously reported that mean hospital stay for gastro-
schisis patients was 41 days (8). The amnioexchange pro-
cedure reduced the hospital stay time almost by half in the
present study. Additionally, in term deliveries of fetuses with
gastroschisis, the mean time to achieve enteral feeding was 17
days (9). In our study, the amnioexchange procedure seemed
to reduce this value.

Previously, Midrio et al. (7) reported that the amnioexchange
procedure did not have much benefit in gastroschisis. In
that study, a total of 8 gastroschisis cases were evaluated.
In some cases, they only performed amnioinfusion without
amnioexchange. Their study did not include a control group.
Additionally, most of their concerns were related to infection
and preterm premature rupture of membranes caused by the
invasive procedure. However, it was previously reported that
the amnioexchange procedure did not have any side effects in
humans (10).

Although our case might be important in order to give an idea
about serum ferritin and bile acid levels during the intrauter-
ine pre-treatment of gastroschisis by serial amnioexchange, a
single case report might not be adequate to sustain our conclu-
sions. Therefore, large clinical randomized controlled trials are
necessary to make definite conclusions regarding on the pros
and cons of the amnioexchange procedure in gastroschisis.
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