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1 | INTRODUCTION

Gastroschisis is a congenital malformation with bowel
herniation through a right-sided abdominal wall defect
near umbilicus, and its prevalence has been increasing.'
The incidence of stillbirth is increased,? but the long-term
outcome for survivor is excellent in this malformation;
therefore, the most important prenatal care is to ensure
fetal reassuring status for avoiding fetal demise.

In current practices in gastroschisis management, the
nonstress test and biophysical profile were used to assess
a reassuring status.> One of the biological profile scores
is counting gross fetal movements; however, until now, it
has been no report as to whether a fetus with gastroschisis
moves as much as a healthy fetus.

We have developed a fetal movement acceleration
measurement recorder (FMAM recorder, http://e-mother.
co-site.jp) which enables the long-term recording of gross
fetal movement at home.*> This time, we had opportunities
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We used the fetal movement acceleration measurement recorder to count gross
fetal movement in two fetuses with gastroschisis. In conclusion, both fetuses
moved as much as normal fetuses, which suggested that normal fetal movement
could indicate reassuring status also in fetuses with malformation when they
have normal neurological developments.
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to use the FMAM recorder to count gross fetal movement
in two fetuses with gastroschisis.

2 | METHODS AND CASES

2.1 | FMAM recorder

The FMAM recorder was explained in detail in our previ-
ous studies.*” The weight is 290g, and it can be used at
home. It is composed of a recorder and two sensors. The
sensor is disk-shaped, 20g in weight, and 2.8 cm in diam-
eter. It is handy, non-invasive, and can be used by most
women comfortably although some women complained of
slight contact dermatitis. One sensor is a fetal movement
sensor that attaches to the mother's abdominal wall; the
other is a mother's movement sensor that attaches to her
thigh. The sensitivities of the fetal and maternal sensors
are 700mV/0.1G and 120mV/0.1G, respectively. The fetal
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movement sensor picks up abdominal wall movement
caused by fetal gross movement. The recorder is not suit-
able when a mother is active, so in principle, movement is
recorded at night. Mothers do move occasionally during
sleep, so only when the mother’'s movement sensor detects
no movement of the leg, and the fetal movement sensor
detects abdominal wall movement, gross fetal movement
is judged to have occurred. In a previous study, we con-
firmed that agreement between gross fetal movement
observed by ultrasonography and mother's abdominal
oscillation sensed by FMAM recorder was almost perfect
and the sensitivity and specificity were around 80%-85%
and 90%-91%, respectively, after 28 gestational weeks.

In this study, the ratio of the number of positive
10-second epochs to the total time for each night was calcu-
lated and defined as the movement ratio index. When a pos-
itive epoch did not appear for more than 5 min, this period
was defined as a no-movement period. The mean frequency
per hour and the mean duration of the no-movement peri-
ods were calculated for each night as no-movement indices.
Normal reference values for these indices were made from
64 normal fetuses in our previous study.’

2.2 | Casel

A 22-year-old woman, para 0, was referred to our hospi-
tal at 13 gestational weeks because an abnormal mass was
found at the abdominal region of the fetus. She smoked 20
cigarettes per day before pregnancy. Ultrasonography re-
vealed a protruding mass through the right side of the ab-
dominal wall near the umbilicus. MRI revealed the same
finding (Figure 1), and gastroschisis was diagnosed. Other
anomalies were not found, and her pregnancy progressed
uneventful after that.

After written informed consent was obtained, she re-
corded fetal movement once at home using the FMAM
recorder at 34 weeks. She underwent fetal heart rate mon-
itoring every time she visited the hospital, which showed
reassuring status.

The incidence of sudden fetal death is known to in-
crease for gastroschisis, and she underwent a Cesarean
section at 36 weeks and 2days and delivered a 2223 g male
baby. Apgar scores were 8/9, and the pH of the umbilical
artery was 7.389. No other abnormalities were found. The
newborn underwent silo plasty on 0 day and abdominal
repair on Day 12.

2.3 | Case2

A 22-year-old woman, para 0, was referred to our hospi-
tal at 18 gestational weeks because of a suspicion of fetal

FIGURE 1 MRIrevealed that the intestine flows in the
amniotic cavity

gastroschisis. She smoked before pregnancy but did not
after conception. Gastroschisis was diagnosed by ultra-
sonography. Fetal growth restriction was found after
27weeks. The woman came to our hospital weekly, and
the fetal heart rate showed a reassuring pattern at every
visit.

After written informed consent was obtained, she was
very cooperative and recorded fetal movement weekly
after 27 weeks at home using the FMAM recorder.

Cesarean delivery was planned at 37 weeks, but uterine
contraction increased at 36 weeks, and she was admitted
to our hospital. Fetal heart rate monitoring revealed no de-
celeration but decreased variability, and she underwent an
emergency Cesarean section and delivered a 1878 g male
baby. Apgar scores were 3/4, and the umbilical artery pH
was 7.321. No other abnormalities were found. The new-
born underwent silo plasty on 0 day and abdominal repair
on Day 10.

3 | RESULTS

3.1 | Casel

Fetal movement was recorded for 380.2 min. The move-
ment ratio index was 10.15%, and the no-movement in-
dices, such as the mean frequency and mean duration,
were 2.68 times per hour and 9.21 min, respectively. The
indices were plotted over the normal reference values (4),
and all indices were found to be within the normal range
(Figure 2).
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movement could indicate reassuring status also in a fetus

Some parents of a fetus with gastroschisis ask whether
or not their baby feels abdominal pain in utero and that
could be important for them in deciding whether to con-
tinue or terminate the pregnancy. There are consistent
evidence that normal fetuses are capable of feeling pain
in the third trimester.’ Regrettably, however, no one
knows whether a baby with gastroschisis feels pain or
not; however, at least, we recognize now that there were
two fetuses with gastroschisis who neither increased nor
decreased their gross movement because of abdominal

Other than well-being, fetal movement is supposed
to reflect neurological developments; however, little of it
has been proved actually until today. One reason is that
there was no practical way to count fetal movement for
long hours. We are now collecting fetal movement data
with the newly developed FMAM recorder. This time,
we got an opportunity to obtain fetal movement data of
two fetuses with gastroschisis. We thought that count-
ing fetal movement of gastroschisis was interesting to
see whether fetal movement reflects neurological devel-
opment because gastroschisis is a serious condition, but
extraintestinal anomalies are rarely associated and sur-
vivors of gastroschisis generally show good neurological
prognosis. Normal gross movement in these two cases
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FIGURE 2 Fetal movement and no-movement indices for
Case 1 and Case 2 plotted over the normal reference range (ref
[4]). (A) The movement ratio index, (B) The mean frequency of the
no-movement periods per hour, (C) The mean duration of the no-
movement periods per night

3.2 | Case2

Fetal movements were recorded 6 times. The mean (SD)
recording time was 435.6 (61.4) minutes. The movement
ratio indices were 21.05, 25.09, 16.7, 12.34, 15.44, and
10.64% for 29, 30, 31, 33, 34, and 35 gestational weeks,
respectively. The mean no-movement frequencies were
0.52, 0.69, 1.70, 1.79, 2.27, and 3.39 times per hour, and
the mean no-movement durations were 6.91, 7.31, 6.72,
9.92, 8.43, and 8.38 min for the same gestational weeks.
All indices were within normal range (Figure 2).

4 | DISCUSSION

We have shown that two fetuses with gastroschisis moved
as much as normal fetuses. This means that normal fetal

seemed to support that fetal movement reflect neurolog-
ical developments.

In general, little is known about the movement of fe-
tuses with congenital malformations. Does fetal move-
ment also indicate reassuring status in fetuses with
congenital malformations? The two cases in this report
suggested that fetal movement reflects reassuring status
also in cases of congenital malformation when they have
normal neurological developments; however, when they
have abnormal neurological developments, there are little
studies to answer the question. Further studies are needed
in this area.

In conclusion, two fetuses with gastroschisis moved
as much as normal fetuses, which suggested that normal
fetal movement could indicate reassuring status also in
fetuses with malformation when they have normal neuro-
logical developments.
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