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ABSTRACT
Objective To evaluate the demographic characteristics of cases with body stalk anomaly (BSA) and describe the
obstetric outcome.

Method Retrospective review of a case series of BSA diagnosed from 2000 to 2010.

Results Among the 21 cases, mean gestational age at diagnosis was 22weeks (range 11–35weeks). Ten cases elected
termination of pregnancy, which was performed at a median gestational age of 24weeks. One termination of
pregnancy at 33weeks’ gestation in a woman with late diagnosis of BSA and a previous uterine scar, required cesarean
section during labor because of clinical signs of uterine rupture. Of the remaining 11 cases, four were lost to follow-up,
three delivered vaginally, three underwent elective cesarean sections, and one underwent cesarean section because of
obstructed labor. Six of seven cases were growth restricted and six of seven were small for gestational age. There were
no abnormal karyotypes among the nine cases which underwent cytogenetic studies.

Conclusion Continuation of pregnancy in the presence of BSA is associated with greater maternal risks, in the form of
labor complications requiring cesarean section. This information should be discussed with couples at the time of
diagnosis. © 2012 John Wiley & Sons, Ltd.
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INTRODUCTION
Body stalk anomaly (BSA) is a rare, sporadic, and severe
abdominal wall defect that results from a developmental
abnormality of the cephalic, caudal, and lateral embryonic
body folds. It is characterized by the absence or shortening of
the umbilical cord with the abdominal organs lying outside
the abdominal cavity and directly attached to the placenta.1

This anomaly can also be associated with kyphoscoliosis, limb
deformities, and/or craniofacial defects.

The purpose of this study was to analyze a cohort of cases
with BSA diagnosed at the Fetal Medicine Unit of the
Obstetrics and Gynecology Department of the State University
of Campinas over a 10-year period.

METHODS
We performed a retrospective chart review of a case series
of fetal BSA diagnosed and followed in the Fetal Medicine
Unit of the Obstetrics and Gynecology Department of the
State University of Campinas between 2000 and 2010. Our
center is the referral for a large catchment area estimated

to include around 2800 deliveries per year. Variables
analyzed included gestational age at diagnosis, maternal
age, parity, fetal karyotyping, mode of delivery, and
postmortem examination. We also obtained demographic,
reproductive, medical, and behavioral factors, such as
smoking history and alcohol abuse.

Ultrasound diagnosis was made in the presence of
abdominal wall defect, kyphoscoliosis and a rudimentary
umbilical cord, diagnostic criteria for BSA as described in prior
reports.2

RESULTS
Twenty-one cases were diagnosed between 2000 and 2010.
Indications for referral were fetal malformations detected in
routine ultrasound scans with the need for confirming
diagnosis or specialist evaluation. Mean maternal age was
24.2 years and mean gestational age at ultrasound diagnosis
was 22weeks (range 11–35weeks). Twelve women were
primigravidae (57.1%). There were four cases of reported
alcohol consumption (19%); none of them reported binge
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drinking or regular daily intake of more than 30ml. Five cases
admitted tobacco smoking (23.8%): three women smoked
three to ten cigarettes per day (<1/2 pack per day) and two
referred 10–20 cigarettes per day (up to one pack per day).

Nine patients underwent karyotype testing, and no
chromosome abnormalities were detected.

From the 21 cases analyzed, ten women chose termination
of pregnancy (47.6%; Table 1). Median interval from diagnosis
to termination of pregnancy was 27.7 days. Termination of
pregnancy was performed with misoprostol for cervical
ripening and curettage in seven cases and oxytocics in
three cases. In case 9, termination of pregnancy was performed
at 33weeks of gestation in a woman with a very late diagnosis
of BSA and previous uterine scar. Labor was induced with
oxytocin but at 6 cm of cervical dilation, a cesarean section
was performed due to clinical signs of imminent uterine
rupture.

Four women chose to continue the pregnancy and were lost
to follow up (cases 13–16).

From the remaining seven cases that continued pregnancy
and had complete follow-up, three delivered vaginally and
four underwent cesarean sections. Overall, there were three

stillbirths (cases 1, 6, and 19) and six were small for
gestational age. One cesarean section was performed in a
monochorionic diamniotic twin pregnancy discordant for
BSA (case 11) diagnosed at 21weeks. At 36weeks of
gestation, an elective cesarean section was performed, with
delivery of a healthy male newborn and a male co-twin with
BSA who died shortly after birth. The second cesarean
section (case 19) was in a dichorionic triamniotic pregnancy
discordant for BSA diagnosed at 24weeks. At 30weeks and
4 days, a cesarean section was performed due to non-
reassuring fetal testing in one triplet who was growth
restricted. Two healthy babies were delivered (weights 1520
and 940 g, with first and fifth minute Apgar scores of 8/9
and 4/10, respectively); the fetus affected with BSA was part
of a dichorionic pair and was stillborn. The remaining two
cases of cesarean sections (cases 10 and 12) were similar,
both diagnosed during the second trimester with parental
decision to continue the pregnancy due to religious beliefs.
Case 10 was admitted for labor induction at 42weeks of
pregnancy, but a cesarean section was performed because
of obstructed labor. Case 12 underwent an elective cesarean
section upon maternal request.

Table 1 Demographic and obstetric characteristics, and outcome of the study population

Case
number

Age
(years)

Gravidity (G),
parity (P)

Weeks at
diagnosis Substance abuse

Weight
(grams)

Weeks at termination
or delivery

Pregnancy
termination

Mode of
delivery

1 22 G1 16 No 270 20 Yes V

2 21 G1 24+2 No 1265 29.4 Yes V

3 28 G2P1 25 No 410 32.2 Yes V

4 21 G1 18 Alcohol 1860 33 No V

5 23 G1 17 No 1100 20 Yes V

6 30 G1 27 Tobacco 1535 33.2 No V

7 27 G1 22 No 1050 25 Yes V

8 30 G2P1 16 No 1300 32.3 No V

9 32 G2P1 26 Alcohol 2260 33 Yes C

10 19 G1 20 Tobacco Alcohol 2400 42 No C

111 21 G3P2 21 No 2095 36.2 No C

12 18 G1 25 No 2340 37 No C

13 21 G4P3 24 Tobacco - - No N/A

14 16 G1 35 Tobacco and alcohol - - No N/A

15 29 G2P1 25 Tobacco - - No N/A

16 24 G1 27 No - - No N/A

17 22 G1 17 No 490 22 Yes V

18 26 G6P3 25 No 1365 26 Yes V

191 28 G3P2 24 No 910 30.4 No C

20 30 G2P1 11 No 35 14.2 Yes V

21 20 G1 14 No - 15 Yes V

1multiple pregnancy.
C, cesarean section; V, vaginal delivery; N/A, not available.
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Thus, of the four women candidates for vaginal delivery, one
(25%) had obstructed labor requiring cesarean section. The
remaining three cesarean sections performed were indicated
because of multiple pregnancies in two cases and one upon
maternal request, even after extensive counseling.

Maternal morbidity was reported in two of seven cases
continuing the pregnancy (gestational hypertension at 32weeks
and preterm labor at 28weeks, cases 8 and 19 respectively).

Nine fetuses underwent autopsy (cases 1–6, 17, 20, and 21). All
of them had major abdominal wall defects; five had associated
limb deformities and one had also craniofacial defects. In eight
cases, autopsy was not performed due to extremely disrupted
specimen or because it was declined by the parents.

DISCUSSION
Our large series of fetuses with BSA whose mother chose to
continue the pregnancy allows us to explore the obstetric
outcomes and the risks associated with such decision.

The typical features of BSA can be detected by ultrasound
by the end of the first trimester; BSA can be easily
distinguished sonographically from other abdominal wall
defects based on the position of the defect in relation to
the umbilical cord insertion. Omphaloceles and Cantrell’s
pentalogy usually involve a midline defect at the umbilical
cord insertion. Gastroschisis most frequently consists of a
small, right-sided paraumbilical defect. Eccentric, large
lateral defects are typically present in BSA or amniotic band
syndrome. Bladder and cloacal exstrophy involve the
infraumbilical region. In addition, the size of the defect,
the organs eviscerated, the presence of membranes or
bands, and any associated abnormalities help establish a
correct diagnosis.3 Although early diagnosis of BSA is
feasible and desirable for appropriate and safe patient
management,4 in most developing countries it may be
delayed until the second or third trimester due to late or
inadequate prenatal care and access to prenatal diagnosis.
In our cases from Brazil, there were only two first trimester
diagnoses out of 21 cases. Late termination of pregnancy
may result in maternal complications, as in our cases of
impending uterine rupture requiring cesarean section.

Body stalk anomaly is a rare and lethal condition and there are
no currently available fetal therapeutic interventions. Thus in its
presence, termination of pregnancy should be offered. However,
our series shows that less than half of our patients elected to
terminate pregnancy. Such patients should be told that
continuation of pregnancy may result in labor complications
and cesarean sections, with risk of associated morbidity.
Considering that BSA is a lethal anomaly, maternal safety should
be the major priority: efforts should be made for early diagnosis
and referral, along with improved counseling regarding the
benefits of pregnancy termination. Indeed, it is an ethical
imperative in fetal medicine that no maternal harmful
intervention should be carried out in the setting of a lethal fetal
anomaly. However, patient autonomy is also a mainstay of

counseling and must be respected. Our study provides
important information about the maternal risks of pregnancy
continuation, which can be incorporated in the counseling,
providing evidence upon which the decision-making process
involving termination of pregnancy can be based. Our data
highlight that labor complications are frequent and this risk
should be reported to patients during counseling, particularly
in cases requesting continuation of pregnancy. Cesarean
section is a possibility in the face of obstructed labor; short-
term and long-term consequences of cesarean deliveries
should also be addressed.

The prevalence of BSA ranges from 1 in 14 000–42 000
pregnancies in most of the studies published,5,6 with recent
documentation of 1 in 7500 fetuses at 10–14weeks of gestation.
This discrepancy can be explained by the widespread use of
first-trimester ultrasound screening and the high incidence of
miscarriage of affected fetuses.7 In our series, spontaneous loss
in the second or third trimester occurred in two of seven
continuing pregnancies.

We could not establish the prevalence of BSA in our
population because our Institution is a referral center for a
large geographic region.

Epidemiological studies of BSA have found that BSA is of
sporadic occurrence and typically has normal karyotypes.8,9

The same studies suggest an association of this anomaly with
young maternal age, cocaine abuse,8 low maternal education,
unplanned pregnancy, and non-White/non-Hispanic ethnicity.9

We could not confirm such associations; although alcohol or
tobacco use was reported in 7 of 21 cases in our series, the
background rates in our population is unknown.

If the ultrasound diagnosis of BSA is unequivocal,
chromosomal analysis is usually not indicated. Only two
isolated cases of BSA have been reported in association with
genetic disturbances: uniparental disomy 16 of maternal
origin10 and a mosaic trisomy 2 probably of placental origin.11

Autopsy is desirable in all fetuses with abdominal wall
defects to confirm a diagnosis and provide adequate
counseling. However, this may be difficult to implement in
developing countries, where referral centers and fetal medicine
specialists are scarce.

According to data presented, late diagnosis of BSA affects the
decision-making process regarding pregnancy termination and
in continuing pregnancies it can be associated with maternal
morbidity. These considerations emphasize the need of health
programs that support early prenatal care and adequate use of
sonography.

WHAT’S ALREADY KNOWN ABOUT THIS TOPIC?

• Body-stalk anomaly is a severe, lethal malformation of the anterior
abdominal wall.

• Environmental and genetic factors play a role in the
pathophysiology of this complex and poorly understood condition.
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WHAT DOES THIS STUDY ADD?

• This is the first study reporting maternal outcomes in a large cohort of
women carrying a fetus with body-stalk anomaly.

• Our series has a characteristic of comprising women with late
diagnosis and who chose not to terminate pregnancy.

• Labor and delivery data were available.
• It also adds important information in parental counseling.
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