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Abstract

Amniotic band syndrome is an uncommon condition associated with multiple congenital anomalies. It affects about 1
in 1,200 to 1 in 15,000 live births and is often a consequence of fibrotic amniotic bands extending from the placenta to
the fetus. It is associated with various fetal structural anomalies, notably craniofacial and limb anomalies. Six fetuses
were collected from the Department of Obstetrics and Gynecology, RIMS, Imphal, after obtaining permission from the
concerned authorities and parents. The fetuses were examined externally, dissected, and radiological examination was
done wherever appropriate. On examination, Fetus 1 had encephalocele in the frontal region, cleft palate, malformed
nose, abdominoschisis, bilateral clubfoot, and amputation of the right index, middle, and ring fingers. Fetus 2 had
amputation of the left hand associated with left-sided gastroschisis. Fetus 3 had amputation of the right 1st, 2nd, 3rd,
and 4th toes. Fetus 4 had an anterior abdominal wall defect associated with amputation of the right 2nd, 3rd, and
4th fingers. Fetuses 5 and 6 showed no brain tissue in the area of the defect. The amniotic membrane was attached
to the scalp in both cases. Amniotic band syndrome is a sporadic condition that can result in various degrees of limb
defects and major organ malformations. Amniotic band syndrome should be considered in any fetus presenting with

congenital anomalies, especially those involving defects of the extremities and/ or body wall.

Keywords Amniotic band syndrome, Amniotic bands, Intrauterine amputation, Constriction ring

< Joshila Devi Leishangthem
leishangthem.joshila3089@gmail.com

1. Department of Anatomy, Regional Institute of Medical Sciences, Imphal, India
2. Department of Anatomy, Churachandpur Medical College, Churachanpur, India

Received: 11 October 2024/ Revised: 20 May 2025/ Accepted: 25 May 2025

Press


https://ijrabms.umsu.ac.ir/article-1-373-en.html
http://orcid.org/0009-0002-6772-011x

Amniotic Band Syndrome: A Case Series

Page 2 of 5

1 Introduction

Amniotic band syndrome (ABS) is an uncommon
condition affecting parts of the developing fetus when
fibrous strands from the amniotic sac entangle it. The
estimated incidence of ABS ranges from about 1 in 1,200
to 1 in 15,000 live births, but the incidence is much higher
in stillbirths and miscarriages.!'*! Out of the total 3% of
major malformations in the general population, ABS
accounts for 1-2%. 5! There is no preference for gender
or ethnicity; males and females are equally affected.
These fibrous bands can lead to various birth defects,
depending on when and where they attach, including
constricted limbs, fused fingers or toes (syndactyly),
cleft lip or palate, and more serious conditions, such as
missing portions of the brain (anencephaly) or defects
in the body wall. This condition usually occurs during a
crucial period of fetal development, i.e., between 28 days
after conception and 18 weeks of pregnancy.®

The study was conducted between June 2020 and August
2022 at the Department of Anatomy, Regional Institute
of Medical Sciences, Imphal. Permission was obtained
from the Research Ethics Board of the institution. The
fetuses were collected from the Department of Obstetrics
and Gynecology, RIMS, Imphal, after obtaining informed
consent from the parents. The fetuses were the result of
stillbirth, spontaneous abortion, or medical termination of
pregnancy. They were subjected to external and internal
examinations, as well as radiological examinations
wherever appropriate.

In this series of six fetuses, all were born to non-
consanguineous marriages with no family history of
ABS. The common anomaly in all six fetuses was the
presence of fibrotic bands.

Case 1

The fetus was a 15-week-old male. External examination
showed a left supraumbilical anterior abdominal wall
defect (2.5 x 1.5 cm), suggesting gastroschisis. The
herniated organs included the liver, stomach, spleen, and
small and large intestines. A frontal encephalocele with
cleft palate and a malformed nose was observed. There
was amputation of the right 2nd, 3rd, and 4th fingers,
and the left big toe, with fibrous bands attached to them.
Bilateral clubfoot was present (Figure 1a). Encephalocele

was confirmed by CT scan (Figure 1b).

Case 2

The fetus was a male with a gestational age of about 38
weeks, weighing 3.2 kg. External examination showed
amputation of the left hand (Figure 2a). In addition, there
were associated defects, e.g., left-sided gastroschisis
with a hiatus measuring about 4.5cm by3cm through
which the liver and large intestine were seen herniating.

The appendix and caecum were present in the left lumbar
area with a right-sided sigmoid colon (Figure 2b). There
was also an imperforate anus (Figure 2¢). Radiography of
the affected limb showed the absence of all metacarpals
and phalanges (Figure 2d).
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Figure 1a (left) Anterior abdominal wall defect, frontal en-
cephalocele with cleft palate and malformed nose was seen,
amputation of the right 2nd, 3rd, and 4th fingers and left big
toe, bilateral club foot. Figure 1b (right) CT scan showing
encephalocele
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Figure 2a Amputation of the
left hand
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Figure 2d Absence of all
metacarpals and phalanges

Figure 2c Imperforate anus

Case 3

A female fetus with a gestational age of 17 weeks showed
amputation of the right 1st, 2nd, 3rd, and 4th toes (Figure
3).

Figure 3 Amputation of the right 1*, 2", 31 and “h toes
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Case 4

The fetus was a 19-week-old female. External
examination showed an anterior abdominal wall defect
with herniation of the abdominal viscera. The herniated
organs included the liver, stomach, spleen, and small and
large intestines. There were also a calvaria and a cleft
lip. There was amputation of the right 2nd, 3rd, and 4th
fingers (Figures 4a and Figures 4b).

Figure 4a (left) Anterior abdominal wall defect with hernia-
tion of the abdominal viscera, acalvaria, cleft lip, and amputa-
tion of right 2", 3% and 4" fingers. Figure 4b (right) X-ray
showed acalvaria

Cases 5 and 6

Both were male foetuses, approximately 24 and 38 weeks
of gestational age. Grossly, there was no brain tissue
in the area of the defect. Only a part of the brainstem
and spinal cord was seen. There were bulging eyes,
broad noses, and folded ears. The amniotic membrane
was attached to the scalp in both cases. Histological
examination of the tissue in the defect area revealed the
presence of granulosa cells and degenerated vascular
tissue with absent neuronal tissue (Figure 5a, Figure 6a,
Figure 5b, Figure 6b and Figure 7).
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Figure 5a Absence of brain Figure 6a Absence of brain
tissue in the area of the defec  tissue in the area of the defect

Figure 6b Amniotic band at-
tached to the scalp

Figure 5b Amniotic band at-
tached to the scalp
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Figure 7 Granulosa cells and degenerated vascular tissue with
absent neuronal tissue

2 Discussion

ABS deformities are likely caused by early rupture of
the amniotic membrane, leading to the formation of
mesodermal strands. These strands form both tight,
constrictive tissue bands and wispy amniotic adhesions.
Initially, the bands adhere to and loosely entangle the
fetus; however, over time, they become constrictive rings
and lead to an acute and later chronic hypoxic state. The
presence of hypoxia and constrictive bands results in
complex anomaly patterns, leading to a variety of fetal
malformations.”” However, not all anomalies associated
with ABS are explained by the early amniotic rupture
theory.®!

These bands cause tissue indentation and encircle the
digits, primarily affecting the extremities or limbs, and in
rare cases, the neck, thorax, or abdomen .! Anencephaly,
anophthalmia, cardiac anomalies, tracheoesophageal
fistula, and renal agenesis are some of the anomalies
that are not explained by the amniotic rupture theory.
[ Several risk factors can increase the likelihood of
ABS during pregnancy, including obesity, being a first-
time mother (nulliparity), smoking, a history of uterine
procedures, intrauterine infections, Miillerian anomalies,
living at high altitudes, and pre-existing maternal diabetes.
'l However, none of the cases in this series showed any
of these risk factors.

Although the exact cause of ABS remains unknown, two
primary theories regarding its pathogenesis have been
proposed: the “extrinsic model” and the “intrinsic model”.
[21 The intrinsic model, proposed by Streeter in 1930,
suggests that both anomalies and fibrous bands originate
from a common cause, resulting from a disruption in
the developing germinal disc of the early embryo.!'¥ In
contrast, Tropin’s extrinsic theory, introduced in 1965
14 states that birth defects occur as a result of fibrous
amniotic bands forming after the amnion ruptures. This
rupture leads to a loss of amniotic fluid, allowing parts of
the fetus to extrude into the chorionic cavity. Once trapped
there, the fetus’s limbs experience vascular compression,
which eventually leads to tissue necrosis.

The constrictive bands can be superficial, resulting in skin
indentations, or can be deep, leading to severe vascular
compromise. The severity of vascular compromise
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can result in simple digit amputation or complex fetal
anomalies such as encephaloceles and large facial clefts.
5] In the six cases presented above, the complexity of
fetal injury was directly related to the level of vascular
injury, with cases 1, 2, 4, 5, and 6 having the most severe
vascular insults.

In ABS, involvement of the calvaria can lead to
encephalocele, and in severe cases, it may resemble
anencephaly. However, unlike typical anencephaly,
where the calvarium is completely absent, anencephaly
associated with ABS often shows asymmetric preservation
of the skull.l'" Craniorachischisis, characterized by
defects in the vertebrae and cranial vault, presents with
bulging eyes, a broad nose, and folded ears. In such
cases, the amniotic membrane is fused to the scalp, and
the skull bones are missing above the point of attachment,
as observed in the current study, i.e., in cases 5 and 6.
ABS can be diagnosed prenatally through ultrasound,
which may occasionally reveal amniotic bands but
more commonly detects malformations associated with
ABS, along with oligohydramnios and reduced fetal
movement.['”? ABS can be identified as early as 12 weeks
of gestation, and most defects are detectable during
routine ultrasound screenings.'®

The treatment of ABS primarily involves surgery, with
each case requiring a tailored approach. If prenatal
diagnosis reveals fetal anomalies that are incompatible

with life, termination of the pregnancy is recommended.
1

3 Conclusion

ABS is sporadic and can lead to varying limb defects
and major organ malformations. It should be considered
in every fetus with congenital anomalies, particularly
those involving the extremities and/or body wall.
Prenatal diagnosis is possible through careful pregnancy
monitoring and early first-trimester ultrasound. Early
detection can help reduce the severity of the anomalies.
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