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Amniotic band syndrome: a silent knife in-utero

 Fatema N1, Acharya Y2, Yaqoubi HNA1

ABSTRACT
Amniotic band syndrome (ABS) is a rare, but serious congenital syndrome complex. It is associated with 
a wide range of fetal structural anomalies, notably craniofacial and limb anomalies. Early prenatal 
diagnosis is important to provide accurate information to the parents, predict the prognosis and in 
some cases perform in-utero lysis of the bands to restore the blood flow to the affected limb. A postnatal 
multidisciplinary approach involving vascular decompression, reconstructive surgery, prosthesis, and 
physiotherapy are some of the therapeutic options. It is necessary to consider ABS in prenatal screening 
with a high index of suspicion as early screening can allow a timely therapeutic strategy and reduce the 
severity of the associated defects.
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Introduction
Amniotic Band Syndrome (ABS), also known as 
amniotic band disruption complex or constriction 
band syndrome or amniotic deformity, adhesions, 
mutilations (ADAM) complex, amniotic band 
sequence, Streeter’s dysplasia, congenital 
constriction bands or pseudoainhum, is a congenital 
malformation that includes the various degrees of 
limb defects with major craniofacial, thoracic, and 
abdominal involvement.1,2 Amniotic membranes are 
a protective structure for the fetus, but the presence 
of amniotic bands can cause varieties of fetal 
deformities, including fetal demise.3 ABS is a usual 
consequence of an early amniotic sac rupture and 
carries significant structural morbidity.4 

Materials and Methods
The objective of this review is to provide a descriptive 
analysis of ABS and highlight the importance of 
early diagnosis owing to high associated morbidity 
and mortality. We methodically searched relevant 
articles from ‘PubMed’ and ‘Google Scholar’ 
databases. Nonspecific combination of keywords 
used to define and search these studies include: 
“amniotic band” OR “amniotic band syndrome” OR 
“epidemiology” OR “pathogenesis” OR “diagnosis” 
OR “management” OR “complications.” One hundred 
and seventy peer reviewed studies were compiled 
and analyzed based on the search strategies. Fifty 
one amongst them that were in English language 
with free full text relevant to our study objectives 
were included for final draft. 

Epidemiology
ABS is relatively common in the Afro-Caribbean 
population with the reported incidence of 1:1,200 
to 1:15,000 live births and 1 in 70 stillbirths.4 
Approximately two-third has been reported in 
primiparous, with similar incidence in both 

male and female fetuses.5,6 There is no evidence 
of Mendelian inheritance and genetic linkage is 
yet to be explored .7,8 Some of the identified risk 
factors include: high altitude (hypoxia), black race, 
primiparous, young maternal age, obesity, maternal 
drug abuse (cocaine, methadone, mifepristone, 
misoprostol), tobacco use, uterine malformation, 
acute febrile illness and hemorrhage during the first 
trimester, collagen vascular disease and previous 
history of uterine surgery.9-11 Diabetic vasculopathy 
may increase the risk of vascular disruption leading 
to amnion rupture.8

Pathogenesis
Pathogenesis is controversial and remains 
unclear. Majority of the cases are reported within 
the background of atypical gestational history.12 
Two theories have been proposed: intrinsic and 
extrinsic hypothesis. The intrinsic or endogenous 
theory by Streeter (1930) explains the origin of the 
fibrous bands and anomalies as a consequence of 
a perturbation of developing the germinal disc of 
the early embryo.13 On the contrary, extrinsic or 
exogenous theory by Tropin (1966) suggested the 
development of defects by rupture of the amnion in 
early pregnancy through the formation of amniotic 
bands and loss of amniotic fluid, subsequently 
followed by an extrusion of all or parts of the fetus 
into the chorionic cavity.14 These bands entrap 
parts of the growing fetus, entangle, and subject 
to compression (Fig.1). Compression compromises 
fetal circulation, growth and development resulting 
in disturbances of structure and functions. Vascular 
disruptions are well supported by animal studies 
and give rise to many congenital malformations.15-17 
A rare association between spontaneous septostomy 
in monochorionic diamniotic twin pregnancy is 
also reported.18 Although both of these (intrinsic 
and extrinsic) mechanisms cannot explain many 
recognized defects, the extrinsic hypothesis is more 
widely accepted.6

Fig.1: Pictorial representation of an entrapped fetal upper limb with amniotic band
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Diagnosis: Ultrasonography (USG) is the standard 
method of diagnosis in utero.19 Previous studies 
failed to demonstrate the gestational age at which it 
can be accurately predicted.5 A vigilant scan during 
the 1st trimester may visualize the presence of the 
amniotic band and its possible sequences (Fig. 2). 
Vestige sign9 at the amputated limb has a diagnostic 
utility, but visualization of the amniotic band is not 
always easy and requires meticulous follow up. 
Color doppler is indicated to rule out lymphatic and 
vascular complications.20 

Traditionally, two-dimensional ultrasonography (2D 
USG) has been the choice but the three-dimensional 
ultrasonography (3D USG) rendering mode has been 
found to have an advantage in spatial analysis and 
visualization.21-26 3D USG can also be employed for 
late diagnosis with added precision. Therefore, 
three or four dimensional ultrasound can be a better 
option to diagnose the amniotic band and associated 
fetal anomalies. Fetal magnetic resonance imaging 
(MRI) can be useful in the case of equivocal USG 
findings.6

band is not feasible owing to difficult membrane 
separation, use of gas (CO2) can provide distension 
of the uterus to facilitate the more complex surgical 
procedures.31

Umbilical cord involvement places the fetus at a 
much higher risk for intrauterine fetal death (IUFD). 
Therefore, fetoscopic release for umbilical cord 
involvement should be considered in appropriate 
candidates without other contraindications to a fetal 
procedure.29 Fetoscopic band release is not preferred 
in patients with abdominal, limb-body wall complex 
(LBWC), thoracic, or cranial involvement as these 
are often diagnosed after significant irreversible 
deformity.32 It is best to consider fetoscopic laser 
treatment when blood flow is impaired but not 
completely absent.33 Successful blunt dissection is 
reported in only one case of non-adhesive amniotic 
bands.28

Careful planning of the trocar insertion site, 
avoidance of unnecessary movements, and minimal 
forces are advised during fetoscopic interventions. 

Fig. 2: Ultrasonography (USG) image showing the amniotic band in the fetus
(A: amniotic band floating in the amniotic fluid arising from the one end of the placenta extending to the 

other part of amnion, B: clearly visible double amniotic bands)

Management:  Termination of the fetus is not 
advocated but a selective termination of the affected 
fetus in case of a dichorionic diamniotic twin 
pregnancy has been reported with favorable outcome 
of the healthy fetus.27 Fetoscopic intervention and 
release of the band is the most accepted approach in 
well-defined cases.28 But it is usually reserved for a 
single limb involvement, and previous experiences 
are limited to case reports and series.29 Fetoscopic 
approach with minimally invasive surgery or laser 
to release the amniotic band remains an alternative 
and may salvage the fetal life or limb with the 
desired functional outcome.6 There is a potential for 
bone growth and functional limb preservation was 
reported in 50% of cases with fetoscopic amniotic 
band release, 71% with most of the interventions 
performed with laser dissection and 14% with 
endoscopic scissors.28,30 If the release of the amniotic 

Patients should be fully informed about the risks and 
benefits. Potential complications, like postoperative 
subchorionic bleeding and membrane separation 
with amniotic fluid loss can result within the first 
24 hours after surgery. This can lead to preterm 
premature rupture of membrane (PPROM) leading 
to preterm delivery. However, the risk depends on 
the number and diameter of the ports used and 
duration of the procedure (6−30% in the single 
access to nearly 50% in >1 ports).34

Reconstructive surgeries, like microvascular 
hand to toe transfer, are viable options for the 
baby born with the structural deformity.35 But the 
consensus regarding the ideal time for the plastic 
and reconstructive surgical procedures after birth 
in the background of ABS is lacking. Although 
emergency surgery is recommended within 48 hrs, 
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delay in surgery till six months is justified based 
on the favorable aesthetic outcome and technical 
limitations.36,37

Complications: ABS usually affects the extremities, 
fingers and toes are commonly involved.32,38 The 
severity of the defects depends on the anatomical 
location of the amniotic band.1 A wide range of 
fetal structural anomalies  arises as potential 
complications, ranging from simple cosmetic 
abnormalities with superficial skin involvement 
to major craniofacial and limb anomalies with 

constrictive bands, amputation and even decapitation 
(Table 1).20,39 Constrictive bands around the chest or 
abdomen result in wall defects and the most common 
cause of fetal demise is constriction of the umbilical 
cord.40,41 Proximal bands are commonly associated 
with the compression of the nerves.42

ABS is also found to occur concomitantly with 
many other uncommon disorders, like aplasia 
cutis congenital, osteogenesis imperfecta, Ehlers-
Danlos syndrome type IV, ethmocephaly, acalvaria, 
bilateral epibulbar choristoma.43-48 But many of these 

Table 1: List of different complications/anatomical defects as a consequence of ABS in fetus.20,39

Anatomical/structural defects of ABS†

Limb defects Craniofacial defects Other defects

•	 shortening of the extremities
•	 constrictions
•	 syndactyly
•	 pseudosyndactyly -hypoplasia
•	 distal lymphedema
•	 foot deformities
•	 hip luxation
•	 amputations

•	 facial distortion
•	 cleft lip and palate
•	 eye, ear, and/or nose 

defects
•	 encephalocele
•	 facial cleft
•	 choanal atresia
•	 craniosynostosis
•	 ventriculomegaly and/or 

hydrocephalus
•	 holoprosencephaly
•	 acrania
•	 decapitation

•	 adhesion of fetal parts to 
amniotic bands or to the 
placenta

•	 abdominal or thoracic wall 
defects

•	 ectopia cordis
•	 evisceration
•	 gastroschisis
•	 omphalocele
•	 short umbilical cord
•	 spinal column alterations

†Source: https://www.ncbi.nlm.nih.gov/pubmed/26810022,
https://www.ncbi.nlm.nih.gov/pubmed/27262732

Table 2: Table showing the classification of amniotic band sequence into four different groups 
(Group I-IV) based on associated structural defects5

Amniotic band syndrome (ABS)†

Group I Group II Group III Group IV

Craniofacial + limb 
defects

Craniofacial + limb 
+ abdominal wall, 
spinal column, and/or 
thoracic defects

Limb + abdominal wall, 
spinal column, and/or 
thoracic defects

Isolated defects 
(craniofacial, limb, or 
thoraco-abdominal wall)

†Source: https://www.ncbi.nlm.nih.gov/pubmed/24304730

associations are still not completely deciphered. 
Guzmann5 have proposed grouping system that 
classifies the ABS into four groups to aid in diagnosis 
(Table 2).  

Discussion
It is necessary to consider ABS in first-trimester 
scanning.20 Development in radiological imaging 
modalities and prenatal screening tests have 
made the prenatal diagnosis possible. During the 

antenatal scan, detection of the amniotic band 
with associated fetal defects and restricted fetal 
limb movements are diagnostic. It is crucial for the 
management of current pregnancy and to reassure 
the patient regarding subsequent pregnancies 
about the sporadic nature of the condition with 
low recurrence.3,9,20,49 Undoubtedly, the prenatal 
diagnosis can reduce the severity of many associated 
anomalies, allowing a timely therapeutic strategy 
during pregnancy with fetoscopic band release or 
intervention immediately after birth.6 
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A fetus with amniotic band syndrome should 
be delivered in a tertiary care center where 
neonatologists, pediatric surgeons, and 
orthopedicians are available.20 Postnatal treatment 
options include surgical intervention to enhance 
function or for cosmetic purposes, and prosthesis 
and physiotherapy in individuals with limb 
defects.6 Treatment depends on the nature of 
amniotic band syndrome and the severity of 
deformation. Constriction band is released in mild 
limb constriction, while realignment surgeries are 
recommended in severe bony abnormalities.20

Structural abnormalities in ABS resemble genetic 
syndrome.49 Early prenatal diagnosis of ABS is 
important to provide accurate information to the 
parents, predict the prognosis and in some cases 
perform in-utero lysis of the bands to restore blood 
flow to the affected limb.33 A thorough evaluation of 
the umbilical cord and/or amniotic bands along with 
the fetal parts during early pregnancy is advocated.50 
Similarly, multidisciplinary approach involving 
early vascular decompression, reconstructive 
surgery, prosthesis, and physiotherapy is the best 
treatment modalities.51 Patients should be informed 
that ABS is a non-lethal condition in most cases 
and prenatal intervention carries significant fetal 
morbidity mainly linked to the consequences of 

PPROM and preterm birth. The risk/benefit balance 
between in-utero and postnatal treatment needs to 
be discussed together with plastic and orthopedic 
surgeons and decision for intervention depends on 
clinical equipoise.9 

In conclusion, ABS is a rare but serious congenital 
sequence complex that can result in various degrees 
of limb defects and major organ malformations. 
Prenatal diagnosis is possible with a high degree 
of suspicion in pregnant females with risk factors. 
Early diagnosis can reduce the severity of anomalies, 
allowing a timely therapeutic strategy during 
pregnancy and fetoscopic band release or other 
possible interventions immediately after birth.

Learning points:
1.	 ABS is a rare but serious congenital sequence 

complex. 
2.	 A high degree of vigilance is required during 

prenatal screening. 
3.	 Ultrasound is the most accepted method for in-

utero diagnosis. 
4.	 Early diagnosis can reduce the complications by 

allowing flexible therapeutic options. 
5.	 Postnatal multidisciplinary approach is 

necessary for the effective management. 
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