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Abstract

Body stalk anomaly (BSA) is a rare and lethal developmental defect affecting the thorax and abdomen, with a reported
prevalence of 1 in 7500 births in 10-14 weeks of gestation as reported in United Kingdom?. Often diagnosed by the end of
the first trimester, it presents with severe kyphoscoliosis and abnormalities in abdominal and thoracic structures, including
herniation of viscera. We present a case of BSA in a 22-year-old primigravida, diagnosed at 18 weeks gestation. The anomaly
scan revealed characteristic features such as a large anterior abdominal wall defect and abnormal placement of the liver and
umbilical cord. Despite advancements in prenatal screening, BSA remains a diagnostic challenge, requiring differentiation
from other abdominal wall defects. Early detection through detailed ultrasound in the first trimester is crucial for timely
management, typically involving termination of pregnancy due to its incompatible nature with life. Further research is needed
to elucidate its etiology and improve diagnostic accuracy.
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Introduction

Body stalk anomaly (BSA) is a complex congenital anomaly and a lethal malformation with abdominal and thoracic wall
defect. Abdominal and thoracic structures develop in the coelomic cavity. Associated anomalies may include, intestinal
malrotation with short or absent umbilical cord, kyphoscoliosis, lower extremities anomalies, neural tube defects,
genitourinary malformations, intestinal atresia and various anomalies of the chest wall and craniofacial defects. Notably,
BSA is typically not associated with chromosomal abnormalities.? Here, we describe a case involving a young woman whose
fetus exhibited features of BSA, contributing to the existing body of literature on this condition.

Case Report

A 22 year old young primigravida, with non-consanguineous marriage was referred from peripheral hospital at 18 weeks
with anomaly scan showing multiple anomalies. Her first trimester was uneventful. Patient received folic supplementation
after diagnosis of pregnancy in first trimester. There was no history of consumption of alcohol, smoking cigarettes or
marijuana and drug intake (cocaine use). Dating scan was done at 7 weeks which was corresponding with the gestational
age. NT scan and dual marker were not done. Glucose tolerance test was normal. Anomaly scan done at 18 weeks showed a
single live intrauterine pregnancy corresponding to 18 weeks 4 days with borderline oligohydramnios. There was a large
anterior abdominal wall defect with complete outpouching of all viscera limited by a thin membrane. Among the herniated
viscera, liver appeared directly attached to the placenta [Figure 1]. Thoracic cavity was contracted and there was severe
kyphoscoliosis. Right kidney was multicystic and dysplastic, left kidney and urinary bladder could not be made out
separately. Head, neck, facial structures were normal. All fetal long bones, both hands and feet were visualised and normal.
With all these findings, diagnosis of body stalk anomaly was established. The patient was counselled regarding the neonatal
outcome and the couple decided for termination of pregnancy. After an informed consent, pregnancy termination was done
by medical method. TORCH panel and fetal karyotype could not be performed due to patient’s financial constraints.



CELOMIC CAVITY : ¢ AMNION

Figure 1: Ultrasonographic picture showing liver and bowel directly floating in the coelomic cavity and liver appears in
direct contact with placenta

The aborted fetus showed the following features [Figure 2]: A large abdominal wall defect with herniated viscera
containing liver, kidney, intestinal loops covered by amniotic sac. The umbilical cord attached to placenta which was directly
attached to the liver. There was severe kyphoscoliosis and the thoracic cavity was contracted, all the four limbs and facial
anatomy was normal. Infantogram [Figure 3] confirmed all the skeletal features.

Figure 2: Fetus with large abdominal wall defect, contracted thoracic cavity and placenta with short cord, and all four limbs

L

Figure 3: Infantogram of the fetus shows all normal limb bones, scoliosis of thoracic spine and small ribs with contracted
thorax



Discussion

BSA is a complex and rare developmental malformation characterised by abdominal or thoracic wall defects, spinal cord and
limb deformities. As per study by Routhu M et al, among 32100 pregnant women, referred for routine antenatal scans, ten
women were diagnosed to have baby with BSA.2

The intrathoracic and abdominal organs lie in the extraembryonic coelom and the viscera usually the liver is directly
attached to the placenta or there may be a short umbilical cord. Though the recurrence rate in subsequent pregnancies is very
low, the patient should undergo a detailed first trimester anomaly scan as per standard of care.

The exact cause is unknown. Various theories have been proposed like early amnion rupture, vascular disruption and
embryonic maldevelopment. Early rupture of the amnion leads to the formation of multiple fibrous bands resulting in
structural defects and fetal structures lying outside the amniotic cavity.® According to Van Allen*® and colleagues, early
generalized compromise of embryonic blood flow during first 4-6 weeks of embryonic development leads to the failure of
closure of ventral body wall and persistence of the extra embryonic coelomic cavity. Cocaine use in mother can be
responsible for impaired placental perfusion due to vasoconstrictive effect of the drug and subsequent development of BSA.
Certain other risk factors have been identified, such as lower socioeconomic status, maternal diabetes and maternal
hemorrhagic disorders.® In our patient, no such high risk factors were identified.

Russo R® and colleagues, noticed two phenotypes of body stalk syndrome. First phenotype is related to early vascular
defect leading to craniofacial defects, amniotic bands and/or adhesions. Second variant is attributable to intrinsic embryonic
maldevelopment resulting in urogenital anomalies, anal atresia, abdominal placental attachment and persistence of
extraembryonic coelom. In our case, there was a large anterior abdominal wall defect with herniation of the abdominal
structures. Among the herniated viscera, liver appeared directly attached to the placenta (figure 1). Thoracic cavity was
contracted and there was severe kyphoscoliosis. Right kidney was multicystic and dysplastic, left kidney and urinary bladder
could not be made out separately. Head, neck, facial structures were normal. All fetal long bones, both hands and feet were
visualised and normal. Therefore, our case falls into second variant as there was large abdominal wall defect with persistence
of extra embryonic coelom.

The differential diagnosis of body stalk anomaly includes other abdominal wall defects like amniotic band syndrome,
gastroschisis, omphalocoele, bladder exstrophy, Pentalogy of Cantrell and cloacal exstrophy.”® It is the presence of the liver
and intestine in the extraembryonic coelom that differentiates body stalk anomalies from other abdominal wall defects.
Foetus appears adherent to the placenta and there is no free flowing umbilical cord. In omphalocele the cord inserts into the
apex of the omphalocele membrane and is usually associated with chromosomal anomalies. In gastroschisis, umbilical cord
inserts adjacent to the abdominal wall defect and associated anatomic defects are uncommon. Umbilical hernia is the defect
in the linea alba and otherwise intact abdominal wall. In Pentology of Cantrell, cord is inserted into omphalocele membrane
and associated abnormalities are cephalad to the umbilical insertion. Ectopia cardis may be present. In bladder exstrophy,
cord insertion is lower than the normal on foetal abdomen, abdominal wall defect is below the umbilicus and non-
visualization of the bladder is the key finding. In cloacal exstrophy, there are multiple defects including omphalocele,
exstrophy of bladder, imperforate anus, spinal defects.

Nagase H et al® studied pregnancy outcome in 27 cases of body stalk anomaly. 5 pregnancies resulted in livebirth, mean
gestational age at delivery being 33 weeks. All five liveborn neonates died within few hours of birth. Due to lethal nature of
this anomaly, patient and relatives need to be well informed about the fetal prognosis and need for termination of the
pregnancy. The fetus usually dies shortly after delivery and there are no specific therapeutic interventions. If the patient still
wants to continue the pregnancy, vaginal delivery is preferred and caesarean section is indicated only for obstetric indications.

It may be associated with increase in the serum alpha-fetoprotein levels in 100% of the cases mainly in the second
trimester of the pregnancy. It should be suspected when a large abdominal defect is observed as well as abnormalities in
the axial skeleton such as kyphosis or scoliosis, and a short or absent umbilical cord is present.

According to Argyro Syngelaki et al,** a basic ultrasound scan which aims to obtain the appropriate mid-sagittal view of
the fetus for measurement of the CRL and NT and transverse sweeps through the head and abdomen should identify all cases
of body stalk anomaly, anencephaly, alobar holoprosencephaly, exomphalos, gastroschisis and megacystis.

The main limitation is that this is only a description of a single case. Further research is needed to understand the
pathophysiology of this lethal anomaly.



Conclusion

BSA is incompatible with life and hence needs termination of pregnancy in all diagnosed cases. Therefore, it is important to
differentiate this anomaly from anterior abdominal wall defects like omphalocele, gastroschisis and bladder exstrophy as
these are compatible with life if not associated with chromosomal anomalies. Early detection by a detailed first trimester
ultrasound should detect all cases of body stalk anomaly and pregnancy termination can be offered.

References

1. Panaitescu AM, Ushakov F, Kalaskar A, Pandya PP. Ultrasound Features and Management of Body Stalk Anomaly. Fetal Diagn Ther 2016;40(4):285-
290. doi:10.1159/000444299.

2. Routhu M, Thakkallapelli S, Mohan P, Ahmed N. Role of Ultrasound in Body Stalk Anomaly and Amniotic Band Syndrome. Int J Reprod Med
2016;2016:3974139. doi:10.1155/2016/3974139.

3. Daskalakis G, Pilalis A, Papadopoulos D, Antsaklis A. Body stalk anomaly diagnosed in the 2nd trimester. Fetal Diagn Ther 2003 Sep-Oct;18(5):342-
344. doi:10.1159/000071978.

4. Van Allen MI, Curry C, Gallagher L. Limb body wall complex: I. Pathogenesis. Am J Med Genet 1987 Nov;28(3):529-548.
doi:10.1002/ajmg.1320280302.

5. Russo R, D’Armiento M, Angrisani P, Vecchione R. Limb body wall complex: a critical review and a nosological proposal. Am J Med Genet 1993
Nov;47(6):893-900. doi:10.1002/ajmg.1320470617.

6. Singh A, Singh J, Gupta K. Body stalk anomaly: Antenatal sonographic diagnosis of this rare entity with review of literature. J. Author Contributions:
Conceptualization, N.G. (Nicolae Gica) and N.G. (Nicoleta Gana); method-. Ultrason. 2017;17:133-135. doi:10.15557/jou.2017.0020. CrossRef.

7. Tsirka A, Korkontzelos |, Diamantopoulos P, Tsirkas P, Stefos T. Pre-natal diagnosis of body stalk anomaly in the first trimester of pregnancy. J Matern
Fetal Neonatal Med 2007;20:183-184. doi:10.1080/14767050601135097.

8. Daskalakis G, Sebire NJ, Jurkovic D, Snijders RJ, Nicolaides KH. Body stalk anomaly at 10-14 weeks of gestation. Ultrasound Obstet Gynecol 1997
Dec;10(6):416-418. doi:10.1046/j.1469-0705.1997.10060416.x.

9. Nagase H, Ohyama M, Yamamoto M, Akamatsu C, Miyake Y, Nagashima A, et al. Prenatal ultrasonographic findings and fetal/neonatal outcomes of
body stalk anomaly. Congenit Anom (Kyoto) 2021 Jul;61(4):118-126. doi:10.1111/cga.12412.

10. Holmes, Lewis B., 'Gastroschisis', Common Malformations (New York, 2011; online edn, Oxford Academic, 1 Oct, 2012),
https://doi.org/10.1093/med/9780195136029.003.0010, accessed 29 Mar. 2024

11. Syngelaki A, Chelemen T, Dagklis T, Allan L, Nicolaides KH. Challenges in the diagnosis of fetal non-chromosomal abnormalities at 11-13 weeks.
Prenat Diagn 2011;31(1):90-102. doi:10.1002/pd.2642.



