
Vol. 12 • No. 43 (1/2016)
8

Gineco.eu [12] 8-11 [2016]
DOI: 10.18643/gieu.2016.8
@ 2016 Romanian Society of Ultrasonography in Obstetrics and Gynecology

Body-stalk anomaly. 
A case report and review 

of the literature
Claudia  

Mehedintu1,2,  
Simona  

Vladareanu1,  
Elvira Bratila1,  

Monica  
Cirstoiu1,  

Oana Maria  
Ionescu2,  

Costin  
Berceanu3,  

Silviu Pituru1,  
Adrian Florin  

Secureanu2

1. ”Carol Davila” University 
of Medicine and Pharmacy, 

Bucharest, Romania 
2. “Nicolae Malaxa” Clinical 

Hospital, Romania 
3. University of Medicine  

and Pharmacy  
Craiova, Romania

Correspondence:  
Dr. Elvira Bratila 

e-mail: elvirabarbulea@
gmail.com

Body-stalk anomaly is a severe and lethal anomaly, characterized by an anatomic defect in the ventral abdominal wall 
and exit of the viscera of the abdominal cavity, associating spine and limb deformities and absence or shortening of the 
umbilical cord. The prenatal diagnosis is suggested by ultrasound means and should be confirmed by histopathology 
evaluation. We present a case of a body-stalk anomaly incidentally diagnosed at 23 weeks of gestation, during routine 
ultrasound evaluation. Due to its fatal prognosis it is imperative to differentiate it from other abdominal wall defects.
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Introduction
Body stalk anomaly (BSA) is the rarest and most severe 

of abdominal wall defects. It is characterized by an enlar-
ged abdominal wall defect, severe spine deformities and 
a rudimentary umbilical cord. It is often complicated by 
anomalies of head, face and extremities(1-7). 

The BSA, also known as limb body wall complex, am-
niotic band syndrome, cyllosomas or aplasia of the cord, 
has a wide phenotypic spectrum of defects(8-11). There is 
no general consensus on the most appropriate name(12-

17). The differential diagnosis made with other anomalies 
such as gastroschisis or omphalocele, is important due to 
its fatal prognosis.

We report a case of BSA diagnosed in the second tri-
mesterof pregnancy, during routine ultrasound.

Case report
A 33 year-old primiparous, poorly screened due to 

the lack of compliance to prenatal visits (Figure 1), was 
diagnosed at the emergency room with abdominal wall 
defect during a routine ultrasound examination at 23 
weeks of gestation performed to establish the foetal sex. 
The patient was sent to a second evaluation in a tertiary 
centre for accurate diagnosis and prognosis. 

The ultrasound revealed a live women foetus with large 
abdominal wall defect (Figure 2) with liver, stomach, 
intestinal loops, kidney, cardiac apex outside the body, 
thoracic hypoplasia due to thoracic aortic disease amen-
dment with pulmonary hypoplasia (Figure 3), severe 
kyphosis and pronounced lumbosacral scoliosis (Figure 
4). No membrane is seen surrounding the abdominal 
viscera. No intestinal loop movement is seen during 
examination. The placental site was on the anterior wall 
of the uterus, but the foetus was laying face down to 
the posterior wall, with the abdominal viscera being in 
close contact to it, showing no change in its position 
or any active limb movements during the examination 

and making harder the evaluation, despite the normal 
amniotic fluid volume. The umbilical cord was ill seen 
on Doppler examination, being occulted by the foetus 
and fixing it in that immobile position, spine back to the 
placenta, raising the suspicion of a short umbilical cord. 
These findings were suggestive for BSA.

The patient had not undergone a 1st trimester scan 
and serum biochemistry screening for Down’s syndrome, 
therefore an amniocentecis was performed. There was 
no family history of cocaine intake, any malformations 
or consanguinity. The family was counselled regarding 
the fatal condition of the foetus and choose to continue. 

She was admitted in our hospital several days later with 
vaginal bleeding and contractions, spontaneously abor-
ting a malformed female foetus with no sign of viability, 
weighing approximately 400 g.

Post-mortem examination of the foetus and the foetal 
annexes confirmed the findings seen in ultrasonography: 
a 400 g women foetus with multiple malformations, some 
which had not been seen on ultrasound.

Skeletal deformities are represented by a severely 
kyphoscoliotic spine (Figure 5) changing the body axis. 
A large anterior abdomen wall defect is present with liver, 
stomach, small and large bowels, right kidney, cardiac 
apex and two right lung lobes outside the body (Figure 
6). The abdominal viscera are free in the amniotic cavity, 
no membrane is found surrounding them. The peritoneal 
cavity is narrow containing the urinary bladder and in-
ternal genital organs. The chest examination showed a 
congenital diaphragmatic hernia with the ascent of the 
left kidney in the thoracic cavity, along with hypoplastic 
lungs, with three lobes on the right lung and four lobes 
in left one. Internal hydrocephalia is present in the bra-
in. The discoid placenta weighed 125 g and had a short 
umbilical cord. 

Microscopic examination of the placenta and viscera 
showed no recognizable abnormalities.
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Three weeks after amniocentesis the result of the ge-
netic examination of amniotic fluid cells showed normal 
female karyotype.

Discussion
BSA is a rare syndrome, with an incidence difficult to 

estimate. Different studies showed different prevalence: 

Figure 1. Foetal measurements: the difference in estimating 
gestational age

Figure 3. Thoracic hypoplasia due to thoracic aortic disease amendment

Figure 5. Severely kyphoscoliotic spine changing the body axis

Figure 2. Abdominal wall defect with abdominal viscera 
of the abdominal cavity

Figure 4. Severe scoliosis

Figure 6. Anterior abdominal wall defect with liver, intestinal loops, sto-
mach, cardiac apex, right kidney and right lung lobes outside the body. No 
membrane is seen surrounding the viscera
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one multicenter study found the prevalence around 1 
in 7500 foetuses at 10-14 weeks of gestation(2), while 
in another the prevalence was reported at1 per 32000 
births(18-24). With more pregnancies obtained by in vitro 
fertilization techniques secondary to progresses made in 
this direction, BSA cases are currently being reported in 
twin pregnancies, either monozygotic or dizygotic(21,25,26) 
and even in triplet pregnancy(4,8). There is evidence that 
supports the association of BSA with maternal abuse of 
cocaine(6).

The pathogenesis of BSA is uncertain. Several mechanisms 
try to explain the development of BSA: early amnion rupture 
and amniotic bands, vascular disruption of the early embryo, 
or an abnormality in the germinal disk that leads to the 
formation of an anomalous amniotic cavity(1,16). 

Multiple amniotic bands interrupt embryogenesis and 
make the foetus to lie outside the amniotic cavity is the 
mechanism suggested by early amnion rupture theory 
in BSA occurrence(16). This theory is challenged by recent 
studies, who failed finding any evidence to support the 
relation between amnion rupture and fibrotic bands and 
BSA(4). Any event that compromise embryonic flow during 
the first 4-6 weeks of gestation may lead to the failure of 
closure of the ventral wall and persistence of the extra-
embryonic coelomic cavity(12,17). This second theory - the 
vascular or the endogenous theory, explain the cases of 
BSA induced by cocaine intake. Cocaine decreases placen-
tal blood flow through its vasospastic properties, acting 
as a teratogen agent(15). But both amniotic band theory 
and vascular theory failed to explain all the anomalies 
observed in BSA(19).

Nowadays, the most commonly accepted hypothesis is 
Streeter’s 1930 theory of abnormal embryonic folding(18), 
modified in 1989 by Hartwig(20). While the trilaminar 
embryo is transformed into a cylindrical foetus by folding 
in cephalic, caudal and both lateral folds during the 5th 
week of gestation, aberration of the process may occur. 
The abnormal folding in all the axes lead to body stalk 
anomaly with persistence of the extra-embryonic coelomic 
cavity. Depending of the degree of aberrant development 
of each fold, various malformations are associated with 
body stalk anomaly(1,2,4).

Van Allen et al. set forth the diagnostic criteria for BSA 
in 1987. Two of the three following anomalies must be 
presented to establish a positive diagnosis(12,16): 

1. Exencephaly/encephalocele with facial clefts
2. Thoraco and abdominoschisis (midline defect)
3. Limb defect (i.e. club foot, polydactyly, oligodactyly, 

syndactyly, brachydactyly, Amelia)
Two main phenotypes have been described in the litera-

ture(10,13), each being consequence of different pathogenic 
mechanisms(13):

1. The placental-cranial type: associating craniofacial 
defects (encephalocele/exencephaly associated with facial 
clefts) and amniotic bands between the cranial defects 
and placenta -pathogenic mechanism proposed is early 
vascular disruption.

2. The placental-abdominal type, no craniofacial defects 
are present, but associating urogenital anomalies, anal 

atresia, lumbosacral meningocele, short cord, persistence 
of extra embryonic coelom and intact amnion - it seems 
to be due to intrinsic embryonic abnormal development.

Our case is a placental–abdominal phenotype.
BSA is most frequently diagnosed during the second 

trimester of pregnancy by ultrasound(4). Cases repor-
ted found in the third trimester are rare(17,26). With the 
progress made in early ultrasound assessment of the 
pregnancy, nowadays the BSA is being diagnosed in the 
first trimester. Since 2000, when the first case of BSA was 
diagnosed at 9+5 weeks(22), the literature reports of cases 
discovered in early first trimester increased(3,5,21,23,25,27). 
Using the nuchal translucency as maker for first trimester 
anomalies, we found a 2009 and two 2011 studies sta-
ting the importance of first trimester screening in early 
detection of BSA(5,28,29).

Magnetic resonance imaging technique confirmed a 
large anterior wall defect with herniation of the liver and 
bowel, limb abnormalities and scoliosis in a 14 weeks fo-
etus previouslydiagnosed with body stalk anomalyusing 
ultrasonography(30-33). Such report won’t diminish the 
importance of early ultrasound diagnosis, mostly because 
it is a cheap widespread investigation for the assessment 
of foetal development.

A BSA should be considered when, during an ultrasound, 
is found a foetus with malformed and/or short umbili-
cal cord in association with abdominoschisis/thoraco-
abdominoschisis with eventration of different organs, 
skeletal deformities, neural tube defects, persistence 
of the extra-embryonic celomic cavity(4). In those cases, 
if laboratory testing is available, maternal serum alpha 
fetoprotein levels should be tested, often being elevated 
in the second trimester, although not as a specific marker 
for this anomaly(3,4,10).

If foetal karyotyping is performed, is almost always 
found to be normal, therefore there is no need for routine 
karyotyping in these cases(4). Cases with foetal aneu-
ploidies and BSA, diagnosed by cytogenetic analysis of 
chorionic villus sampling or amniotic fluid are rare and 
the general believe is that BSA is not a consequence of 
foetal aneuploidies(2,4,28). 

Due to its fatal prognosis, BSA must be differentiated 
from other complex plurimalformative syndromssuch 
as: pentalogy of Cantrell, omphalocele, exostrophy, im-
perforateanus, spinal defects, isolated gastroschisis or 
omphalocele, short umbilical cord syndrome(1,16,24,31).

Whenever a pregnant woman faces the BSA diagnosis 
in her embryo or foetus, counselling must be offered. The 
patient and its family are to be assured that the disease 
has no risk of recurrence(17). Only one case is mentioned 
in literature, the patient delivered two consecutive infants 
with the same condition(30). The increased incidence of 
BSA in monozygotic versus dizygotic twins or singleton 
pregnancy is probably due to a disorder in early embryonic 
cleavage and represents an intermediate stage between 
monoamniotic twins to conjoined twins, being part of a 
twining process, without any risk of recurrence(1,32). Preg-
nancy termination should be considered in singletons as 
soon as medical diagnosis is confirmed, avoiding extended 



Vol. 12 • No. 43 (1/2016)
11

gineco
eu

Mehedintu et al. Body-stalk anomaly

1. Bianchi D, Crombleholme T, D’ Alton M, Malone F. Fetology: Diagnosis and 
Management of the Fetal Patient, Second Edition. McGraw Hill Professional 
2010, 416-420.

2. Üstün yE, Üstün y, Türkçüoğlu I, Kafkaslı A, Kalı Z. Prenatal Diagnosis of 
Body Stalk Anomaly: A Case Report. Arch Gynecol Obstet 2007, 275(Suppl. 
1), 61, 257-9.

3. Krishna GR, Abdul Alim AH, Kenneth Chang TE, Edwin Thia WH, Sriram B. 
Body Stalk Anomaly in One of the Dichorionic Diamniotic Twins Following 
In vitro Fertilization and Embryo Transfer. JSM Clin Case Rep 2015, 3(1), 
1077, 1-3.

4. Smrcek JM, Germer U, Krokowski M, Berg C, Krapp M, Geipel A,Gembruch 
U. Prenatalultrasound diagnosis and management of body stalk anomaly: 
analysis of nine singleton and two multiple pregnancies. Ultrasound Obstet 
Gynecol 2003, 21, 322-8.

5. Rodrıguez Suarez MJ, Pastor Onofre C, Moreno–Cid Garcıa–Suelto M, 
Salinas Adelantado T, Garcıa Gonzalez JJ. Embarazo gemelar con afectacion 
discordante para body stalk anomaly. Prog Obstet Ginecol 2010, 53(10), 
422-5.

6.Martinez JM, Fortuny A, Comas C, Puerto B, Borrell A, Palacio M, Coll O. 
Body stalk anomaly associated with maternal cocaine abuse. Prenat diag 
1994, 14(8), 669-72.

7. Redondo De Oro K, Redondo Bermudez C, Mendoza Suarez l, Robles Pérez 
K, Rueda Tamayo l, Gómez Villa J. Anomalíadel tallo corporal fetal. Revista 
Ciencias Biomédicas 2014, 5(1),134-8.

8. Hirokawa S, Uotani H, Futatani T, Sasaki y, Ogawa J, Sakai M, Tsukada K, 
Saito S. A case of body stalk anomaly arising in a second baby of a triplet 
pregnancy after in–vitro fertilization and embryo transfer. Pediatr Surg Int 
2003, 19, 223-5.

9. Kähler C, Humbsch K, Schneider U, Seewald HJ. A case report of body stalk 
anomaly complicating a twin pregnancy. Arch Gynecol Obstet 2003, 268(3), 
245-7.

10. Plakkal n, John J, Jacob SE, Chithira J, Sampath S. limb body wall 
complex in a still born fetus: a case report. Cases Journal 2008, 1, 86.

11. Kanamori y, Hashizume K, Sugiyama M, Tomonaga T, Takayasu H, Ishimaru 
T, Terawaki K, Suzuki K, Goishi K, Takamizawa M. long term survival of a 
baby with body–stalk anomaly: report of a case. Surg Today 2007, 37, 30-3.

12.Van Allen MI, Curry C, Walden CE, Gallagher l, Reynolds JF. limbbody wall 
complex: I. Pathogenesis. Am J Med Genet 1987, 28, 529-48.

13. 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, 47(6), 
893-900.

14. Forrester MB, Merz RD. Epidemiology of abdominal wall defects, Hawaii, 
1986-1997. Teratology 1999, 60, 117-23.

15. Viscarello RR, Ferguson DD, nores J, Hobbins JC. limb-body wall complex 
associated with cocaine abuse: Further evidence of cocaine’s teratogenicity. 
Obstet Gynecol 1992, 80, 523-6.

16. Kocherla K, Kumari V, Kocherla PR. Prenatal diagnosis of body stalk 

complex: A rare entity and review of literature. Indian J Radiol Imaging 
2015, 25, 67-70.

17. Javalgi A, Anilkumar S, Surekha A, Mamta K. Body stalk syndrome: A 
curiosity. Jkimsu 2014, 3(2), 153-6.

18. Streeter Gl. Focal deficiencies in fetal tissues and their relation to 
intrauterine amputations. Contrib Embryol Carnegie Inst 1930, 22, 1-44.

19. Chikkannaiah, P, Dhumale H, Kangle R, Shekar R. limb Body Wall Complex: 
A Rare Anomaly. Journal of Laboratory Physicians 2013, 5(1), 65-7. 

20. Hartwig n, Vermeij Keers C, De Vries H, Kagie M, Kragt H. limb–body wall 
malformation complex: an embryologic etiology? Hum Pathol 1989, 20, 
1071-7.

21. Daskalakis GJ, nicolaides KH. Monozygotic twins discordant for body stalk 
anomaly. Ultrasound Obstet Gynecol 2002, 20, 79-81.

22. Becker R, Runckel S, Entezami M. Prenatal diagnosis of body stalk anomaly 
at 9 weeks of gestation. Fetal Diagn Ther 2000, 15, 301-3.

23. Paul C, Zosmer n, Jurkovic D, nicolaides K. A case of body stalk anomaly 
at 10 weeks of gestation. Ultrasound Obstet Gynecol 2001, 17, 157-9.

24. Murphy A, Platt lD. First-trimester diagnosis of body stalk anomaly using 
2– and 3–dimensional sonography. J Ultrasound Med 2011, 30, 1739-43.

25. Rovida Pl, Prefumo F, Frusca T, Fichera A. Concordant body stalk anomaly 
in a monoamniotic twin pregnancy at 9 weeks. Prenatal Diagnosis 2014, 34, 
915-6.

26. Hrgovic Z, Andonotopo W, Klobucar A, Hrgovic I, Miskovic B, Ahr A. 
Prenatal ultrasound assessment and fetal heart monitoring: analysis of 
dizygotic twins discordant for body stalk anomaly in the third trimester of 
pregnancy. Ultraschall Med 2007, 28(3), 321-4.

27. Saritha S. et al. limb body wall complex or body stalk complex or 
cyllosomas: a case report. International Journal of Research in Medical 
Sciences 2013, 1(2), 132-7.

28. 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, 90-102.

29. Quijano FE, Rey MM, Echeverry M, Fliedner RA. Body Stalk Anomaly in a 
9-week pregnancy. Case Rep Obstet Gynecol 2014, 357285.

30. luehr B, lipsett J, Quinlivan JA. limb-body wall complex: a case series. J 
Matern Fetal Neonatal Med 2002, 12(2), 132-7.

31. Jun SE, Ock M, lee SS, Chi JG, Cha KS. Body stalk anomaly – a case report. 
Journal of Koreean Medical Science 1991, 6(2), 177-81.

32. Geinsberg nE, Cadkin A, Storm C. Prenatal diagnosis  of a body stalk 
anomaly in the first trimester of pregnancy. Ultrasound Obstet Gynecol 1977, 
10, 419-21.

33. Higuchi T, Sato H, Iida M, Kim SH, narimatsu y, Tanaka M. Early second–
trimester diagnosis of body stalk anomaly by fetal magnetic resonance 
imaging. Jpn J Radiol 2013, 31(4), 289-92.

Re
fe

re
nc

es

operative interventions(9), even though most foetuses are 
spontaneously aborted and the remaining are stillborn(10). 

In twin pregnancies is hard to make a decision, the ma-
nagement focusing in well-being of the unaffected twin, 
taking also in the account the risk of preterm delivery(9,21). 
Proper management should be selective feticide of the 
affected foetus in dichorionic twins. It should be taken 
into account that the foetus with the BSA is never viable, 
and if no other complications or outside interventions 
occur, the expected pregnancy outcome consists in the 
survival only of the healthy foetus(21). 

The same no intervention attitude can be applied for 
monochorionic twins.

If delivered, those infants usually die soon after birth 
because of severe pulmonary hypoplasia(2). Postnatal sur-
vival for a significant duration is extremely rare. We found 

in literature a case of a long-term survivor, the infant 
having several handicaps, including mental retardation(11).

Conclusions
BSA is a rare multiple malformation syndrome with 

fatal prognosis. Whenever ventral body wall defect is 
found, BSA diagnosis should be considered and careful 
ultrasound examination of the foetus must be performed. 
First trimester screening should become a “must-have” 
for all pregnant women. It is important to distinguish 
BSA from other anterior wall defects for appropriate 
management.   n

Conflict of interests
The authors declare that there is no conflict of interests 

regarding the publication of this paper. 


