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Liveborn case of limb-body wall complex with  
identification of the extraembryonic coelomic cavity on 

third trimester ultrasound

Yanling Dong, Tracee Guthrie, David Nauen, Karin Blakemore

ABSTRACT

Introduction: Limb-body wall complex (LBWC), 
also known as body stalk anomaly, is a rare and lethal 
congenital condition affecting multiple organ systems, 
including the abdominal and thoracic walls, limbs, 
craniofacial structures, and spine. It is characterized by 
visceral attachment to the placenta with a short or absent 
umbilical cord, along with spinal deformities. The exact 
pathogenesis of LBWC remains unknown, though several 
theories have been proposed, including early amnion 
rupture, primary ectodermal failure of the embryonic 
disc, and impaired embryonic blood flow. The herniation 
of abdominal contents into the extraembryonic coelomic 
cavity, the space between the chorion and the amnion, 
rather than the amniotic cavity, helps differentiate LBWC 
from complex omphalocele. 

Case Report: We present the ultrasound findings of 
LBWC in a patient at 32 weeks and 5 days who presented 
with preterm contractions and suspected rupture of 
membranes. Despite it being unusual to observe the space 
between the amnion and chorion at this gestational age, 
prenatal ultrasound clearly revealed significant herniation 
of intra-abdominal organs into the extraembryonic 
coelomic cavity. The patient subsequently underwent a 
liveborn vaginal delivery the following day.

Conclusion: Recognition of herniation of abdominal 
contents into the extraembryonic coelomic cavity can 
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help differentiate LBWC from other anterior abdominal 
wall defects, even in late gestation. Accurate diagnosis 
of LBWC in the third trimester can facilitate appropriate 
patient counseling and perinatal care planning.

Keywords: Body stalk anomaly, Extraembryonic coe-
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INTRODUCTION

Limb-body wall complex (LBWC) is a rare, severe, 
and typically lethal multi-organ fetal malformation 
characterized by major abdominal wall defects with 
visceral herniation, limb and spine abnormalities, 
and craniofacial defects [1, 2]. Prenatal diagnosis 
is made by ultrasonography, most often in the first 
or second trimester. Recognition of key findings, 
especially herniation of abdominal contents into the 
extraembryonic coelomic cavity (between the chorion 
and the amnion), can help differentiate LBWC from other 
anterior abdominal wall defects [3]. Diagnosis in the 
third trimester is challenging due to difficulty visualizing 
the extraembryonic coelomic cavity, and may complicate 
patient counseling given the poor prognosis. We report 
a case of LBWC diagnosed on third-trimester ultrasound 
at 32 weeks with clear visualization of visceral herniation 
into the extraembryonic coelomic cavity, followed by 
liveborn delivery.
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CASE REPORT

A 35-year-old G2P1001 woman who received care at 
an outside institution presented to Labor and Delivery 
at 32 weeks and 5 days with suspected preterm rupture 
of membranes and uterine contractions. She reported 
that her pregnancy was complicated by significant fetal 
anomalies but was unsure of the specific diagnosis. The 
patient related that pregnancy termination had been 
recommended earlier in gestation, though she was unable 
to reach a decision at that time. Per chart review, cell-
free DNA screening at 14 weeks was low risk for common 
aneuploidies. Maternal serum alpha-fetoprotein at 
18 weeks was markedly elevated at 445.4 ng/mL (8.3 
multiples of the median).

Ultrasound Findings
A detailed ultrasound upon the patient's arrival at 

our center revealed a large abdominal wall defect with 
evisceration of multiple intra-abdominal organs—
including the liver, stomach, bowel, bladder, and 
a kidney—into the extraembryonic coelomic cavity 
(Figures 1 and 2). The bowel appeared dilated and non-
peristaltic (Figure 3), raising concern for volvulus or 
atresia. Polyhydramnios was present, with an amniotic 
fluid index (AFI) of 30 within the amniotic cavity. 
Additional findings included moderate bilateral cerebral 
ventriculomegaly, agenesis of the cavum septum 
pellucidum with disruption of the midline falx, an 
abnormal head shape with biparietal bulging and frontal 
bossing, a bifid glans penis with possible hypospadias, 
scoliosis, and kyphosis involving the sacral and lower 
lumbar spine, splaying of the sacral vertebrae consistent 
with spina bifida, shortened long bones, and bilateral 
clubfeet. The umbilical cord was short and demonstrated 
a single umbilical artery. The constellation of anomalies, 
particularly the identification of herniated intra-
abdominal organs within the extraembryonic coelomic 
cavity, differentiated this case from a non-isolated 
omphalocele and established a prenatal diagnosis of 
limb-body wall complex.

Initial evaluation for ruptured membranes was 
positive for pooling, nitrazine, and ferning; however, 
subsequent exams were negative for all of these findings. 
A palpable amniotic sac was noted through a cervix dilated 
to 2 cm. It was suspected that the “sticky” fluid initially 
observed originated from the extraembryonic coelomic 
cavity. The patient was extensively counseled about 
the poor prognosis associated with LBWC, including 
the option of comfort care for the neonate postnatally. 
After thorough discussion, she elected to proceed with 
labor augmentation. She received oxytocin followed 
by a cervical Foley balloon, and then progressed to full 
dilation. She subsequently delivered a liveborn male 
neonate weighing 1531 g, with Apgar scores of 2 and 3 at 
1 and 5 minutes, respectively. Delivery was complicated 
by cord avulsion and retained placenta, which required 

Figure 1: Ultrasound image showing the chorion (blue arrows) 
and the amnion (yellow arrow). The green arrow highlights the 
liver located in the extraembryonic coelomic space.

Figure 2: Ultrasound imaging showing the liver (blue 
arrow), bowel (red arrow), and a kidney (green arrow) in the 
extraembryonic coelomic space. The placenta is indicated by the 
yellow arrow.

Figure 3: Dilated bowel without peristalsis in the extraembryonic 
coelomic space. The yellow arrows are highlighting the amnion.
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manual removal. The neonate received comfort care in 
accordance with the patient’s wishes and passed away at 
49 minutes of life. Postnatal chromosomal microarray 
analysis on the neonate was normal, consistent with a 
male fetus.

Autopsy Findings
Autopsy confirmed prenatal findings, including 

herniation of intra-abdominal organs into the 
extraembryonic coelomic space (Figures 4 and 5). It 
additionally revealed an accessory phalanx attached to 
the great toe, syndactyly of toes 3–6 on the right foot, 
abnormally edematous male external genitalia with an 
adjacent appendage anterior to the base of the penis, 
and an absent anal opening. A sacral dimple was noted 
without apparent evidence of an open neural tube defect.

DISCUSSION

Limb-body wall complex is a rare, severe congenital 
anomaly involving multiple organ systems, traditionally 
characterized by the presence of at least two of the three 
Van Allen criteria: (1) exencephaly or encephalocele 
with facial clefts; (2) thoraco-and/or abdominoschisis; 
and (3) limb defects [1]. Limb-body wall complex affects 
approximately 1 in 15,000 pregnancies, with most cases 
resulting in intrauterine demise or elective termination. 
In rare cases where neonates survive delivery [4], they 
typically die shortly after birth, as occurred in our case.

Associations have been reported between LBWC and 
placental or fetal aneuploidy [5, 6], mutations in genes 
related to laterality and caudal development—such as 
HOX, bFGF, WNT1-8, and SHH [7]—and maternal 
cocaine use [8]. However, the majority of cases appear 
to be sporadic events with no identifiable genetic or 
teratogenic cause [9]. Overall, the recurrence risk is 
considered to be very low.

Several theories have been proposed for the 
pathogenesis of LBWC: (1) early amniotic sac rupture 
leading to amniotic band formation and mechanical 
disruption of fetal development; (2) primary defects in 
embryonic folding and closure during early development; 
and (3) vascular compromise between the fourth and 
sixth weeks of gestation, impairing embryogenesis [10]. 
The first two theories have in common the loss of the 
normal amniotic membrane that would usually prevent 
the fetus and its organs from having direct contact with 
the chorion and the extraembryonic coelomic cavity. By 
the first theory, an amnion had formed but subsequently 
developed a site of rupture, while by the second theory, 
the amnion failed to form normally in the first place. In 
either event, fetal parts may then become attached to the 
chorion and remain extruded within the extraembryonic 
coelomic cavity. The end result is LBWC.

Early diagnosis of LBWC is important, as the 
prognosis is extremely poor and generally considered 
lethal as there is no curative surgical intervention [10]. 
High-resolution prenatal ultrasound can consistently 
detect LBWC as early as 11 weeks’ gestation [11]. Indeed, 
first trimester screening sonography, which has now 
become routine in many centers worldwide, should 
enhance the detection of LBWC. This is because careful 
imaging can often determine if the location of fetal 
abdominal contents is in the extraembryonic coelom 
and not intra-amniotic, as the extraembryonic coelomic 
cavity is still readily identifiable with separation of 
the amnion and chorion in the first trimester. Later 
in gestation, discerning this extraembryonic coelomic 
space becomes more difficult. Yet, the location of organs 
in the extraembryonic coelomic cavity is a critical 
differentiating feature of LBWC as opposed to a complex 
omphalocele. This case is unusual for demonstrating this 
feature sonographically at such a late gestational age, 
allowing timely and frank intrapartum counseling. A firm 
diagnosis of LBWC enables appropriate counseling to 

Figure 4: External autopsy image of the fetus showing a large 
abdominal wall defect devoid of amnion with herniation of the 
liver and large and small intestines.

Figure 5: External posterior image highlighting the pelvic 
and sacrum hypoplasia with the extruded organs from the 
abdominal cavity identified.
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help the family process prognosis-related challenges and 
support decision-making, typically including the option 
of pregnancy termination. For a pregnancy progressing 
to delivery of a liveborn infant, options such as palliative 
care and comfort measures can be discussed prenatally 
for optimal parental preparedness and decision-making 
in the postnatal period.

CONCLUSION

Limb-body wall complex is a rare and typically lethal 
congenital anomaly that can be diagnosed prenatally by 
ultrasound. This case demonstrates that herniation of 
abdominal contents into the extraembryonic coelomic 
cavity may remain identifiable even in the third trimester. 
Recognition of this finding can aid in differentiating LBWC 
from other anterior abdominal wall defects and supports 
appropriate prenatal counseling and management.
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