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Abstract
Background  Amniotic band syndrome (ABS) is a rare congenital disease characterized by a broad spectrum of congenital 
anomalies resulting from the strangulated developing organ(s) by the detached fibrous amniotic band. The prevalence of 
CNS involvement in ABS is rare, but the mortality rate in these cases is high, while morbidity among the surviving patients 
is inevitable.
Case report  Three-month-old male, 9-month-old female, and newborn female babies were presented with head lump(s), 
severe facial cleft, syndactyly, and finger amputation. The patient’s head imaging confirmed meningoencephalocele as the 
cause of the head lump in 2 patients; meanwhile, a porencephalic cyst was identified as the origin of head lumps in the 
other patient. VP shunt placement surgery was performed as the initial management in 2 patients, while one patient directly 
underwent meningoencephalocele resection surgery. Craniofacial and limb reconstructions were planned as the follow-up 
management in all cases. Unfortunately, one patient died of complications from suspected aspiration, while another never 
returned for follow-up treatment.
Conclusion  Here, we report 3 ABS cases with CNS involvement. Despite the severe disfigurement and disability, the inex-
istence of fatal malformation might lead to long-term survival. The treatment of malformation(s) that might predispose to 
another fatal condition and surgery(-ies) to improve functional outcomes and patient’s social acceptability should be prior-
itized in managing the surviving ABS patients.

Keywords  Amniotic band syndrome · Strangulated developing organ · Detached fibrous amniotic band · Head lump ·  
Facial cleft · Syndactyly · Finger amputation
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Introduction

Amniotic band syndrome (ABS) is a rare congenital disease 
where an abnormal detachment of fibrous amniotic band 
occurs and strangulates fetal’s organ(s), causing cleft and 
amputation of the strangulated organ(s). The prevalence of 
this complex disease ranges from 1:1200 to 1:15,000 live 
births and 1:70 stillbirths [1]. Due to the randomness of the 
affected organ(s), ABS is characterized by a wide spectrum 
of congenital defects, most typically limb and finger amputa-
tion [2, 3]. The attachment of fibrous amniotic bands to CNS 
organ(s) would cause CNS involvement in ABS, often lead-
ing to fatal consequences. Depending on the severity of CNS 
involvement and other affected organ(s), morbidity in the sur-
viving patients is inevitable [4, 5]. Due to the variety of com-
binations of congenital defects in ABS, standardized treat-
ment for ABS has yet to be established. Thus, the description 
of the new ABS spectrum and its medical management are 
valuable in extending our understanding of this devastating 
condition and improving ABS patients’ outcomes.

Exemplary case description

Case 1

A 3-month-old male baby presented with multiple congenital 
anomalies, including a large lump on the top of his forehead, 
facial malformations, finger amputation, and fusion. He was 
the third child of healthy non-consanguineous parents with 
no family history of congenital malformation. History of 
trauma, amniocentesis, misoprostol consumption, and any 
other incident that may cause vascular insults was denied; 
hence, the pregnancy was uneventful until he was suspected 
of encephalocele by ultrasound that was performed when his 
delivery was stalled. He was delivered by cesarean section at 
38 weeks gestation. The parents noticed the presence of all 
anomalies since his birth. They acknowledged that the lump 

grew larger over time, measuring 20 × 20 × 8 cm when pre-
sented. The transillumination result was positive, indicating 
that the lump was predominantly filled with cerebrospinal 
fluid. Facial malformation, including the absence of bilat-
eral bulbi (anophthalmia) and nasal (arrhinia), cleft lip, and 
cleft palate (labiopalatoschizis) were detected (Fig. 1A, B). 
Moreover, the absence of a distal phalanx of the middle toe 
of his left foot and fusion of the toes of his right foot and 
fingers of both hands (Fig. 1C–F) were also acknowledged. 
Characteristic digital amputation due to constriction band 
was identified on all extremities.

Head computed tomography (CT) scan revealed exten-
sive craniofacial malformation, partial agenesis of the 
frontal bone, and extracalvarial herniation of cerebral tis-
sue into the proximal part of the encephalocele. Since the 
risk of rupture in a patient with giant encephalocele is high, 
he underwent ventriculoperitoneal (VP) shunt placement 
(Fig. 2A–C) prior to encephalocele resection surgery; thus, 
the size of the encephalocele was reduced to 12 × 10 × 5 cm. 
Then, he underwent a successful encephalocele resection 
surgery (Fig. 2D–F). Afterwards, he was planned to undergo 
a series of facial reconstruction surgeries to treat his cleft 
lip and palate, anophthalmia, and arrhinia, and syndactyly 
release surgery. Unfortunately, prior to these planned sur-
geries, the patient showed signs of aspiration pneumonia at 
home, including fever and respiratory distress. After 3 days, 
he succumbed to his illness when his parents were just about 
to take him to the nearest hospital.

Case 2

A 9-month-old female baby consulted with multiple con-
genital anomalies, including a lump on her left head, facial 
deformities, amputated left foot, amputated fingers and 
fusion, and a history of recurrent seizures. She was the first 
child of healthy non-consanguineous parents with no family 
history of congenital diseases. History of trauma, amnio-
centesis, consumption of drugs, and other events that might 
cause vascular insults during gestation was denied. During 

Fig. 1   Physical examination 
revealed ABS characteristics in 
patient 1. A and B In addition 
to microcephaly, a giant frontal 
encephalocele is predominantly 
filled with CSF. Moreover, 
craniofacial cleft, anophthalmia, 
and arrhinia were also present. 
C–F Syndactyly and digital 
amputation due to constriction 
band was identified on patient’s 
extremities
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gestation, her mother had a routine antenatal check; hence, 
a lump on the patient’s head was detected at 20 weeks gesta-
tion, then she was delivered by cesarean section at 39 weeks 
gestation. Her parents acknowledged the presence of all 
congenital anomalies since birth. The lump on her head 
grew to the size of 20 × 19 × 8 cm when she was presented. 
Other prominent defects were also detected, including bilat-
eral anophthalmia, bilateral labiopalatoschizis (Fig. 3A), 

syndactyly of both hands, digital amputations of fingers 
and toes from her right hand and right foot, and complete 
amputation of her left foot (Fig. 3B–E). Constriction bands 
were identified on the hands’ syndactyly and proximal of the 
amputated left foot.

A head CT scan confirmed the diagnosis of meningoen-
cephalocele, along with the partial absence of the bilat-
eral frontal, temporal, and parietal bones. She underwent 

Fig. 2   Head imaging and treat-
ment of patient 1. A–C Head 
3D reconstruction confirmed 
that CSF predominated the con-
tent of encephalocele. However, 
infiltration of cerebral tissue 
also existed. D–F Thus, VP 
shunt placement followed by 
frontal encephalocele resection 
was performed on this patient

Fig. 3   Clinical and head CT scan images of patient 2. A Menin-
goencephalocele and severe craniofacial anomalies were presented, 
including bilateral anophthalmia and labiopalatoschizis. B Head CT 
scan identified meningoencephalocele and partial agenesis of fron-

tal, temporal, and parietal bones leading to exencephaly. C–F Multi-
ple defects in all extremities were identified, including syndactyly of 
both hands, amputation of multiple fingers of right hand and foot, and 
complete amputation of the left foot
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a successful meningoencephalocele resection surgery to 
eliminate the risk of rupture. The patient’s post-surgical 
assessment was uneventful, and at the time of publication, 
she is scheduled to undergo labiopalatoschizis reconstruc-
tion surgery.

Case 3

A newborn female baby presented with multiple congeni-
tal anomalies, including multiple lumps on her head, facial 
defects, finger amputation, and fusion. She was the first  
child of non-consanguineous parents with no family history 
of congenital diseases. The gestation period went unevent-
ful, with a history of trauma, amniocentesis, infection, drug 
consumption, and other events that might affect fetal vascu-
larization all absent. Nevertheless, USG at 24 weeks’ gesta-
tion detected the patient’s head lump and other congenital 
anomalies; hence, she was delivered by cesarean section at 
39 weeks gestation.

Physical examination identified three lumps on her 
head, including one lump on the frontal region with a size 
of 5 × 4 × 3 cm, one lump on the parietooccipital region of 
6 × 5 × 2.5 cm in size, and another lump on the temporooc-
cipital region sized 2 × 2 × 2 cm. Transillumination results 
indicated the cystic nature of the lumps. Careful observa-
tion of the patient’s facial defects acknowledged nasal cleft 
and labiopalatoschizis (Fig. 4A, B). The patient also had 
anomalies in all extremities, including syndactyly of both 
hands, constriction bands on multiple toes of both feet, and 
varus rotation of the left small toe (Fig. 4C–F). The patient’s 
head MRI revealed porencephalic cysts as the cause of head 
lumps. Furthermore, it identified dysgenesis of bilateral 

parietal bones, lobar holoprosencephaly, agenesis of the cor-
pus callosum and septum pellucidum, and aqueduct stenosis. 
Malformation of the brain midline was also acknowledged 
(Fig. 5).

To treat the porencephalic cysts, she underwent VP shunt 
placement surgery. The post-surgical observation was une-
ventful; thus, she was discharged and planned to undergo a 
series of reconstruction surgeries to treat the defects of her 
craniofacial and extremities. Nonetheless, two months after 
the VP shunt placement surgery, the patient was readmit-
ted and diagnosed with shunt malfunction. She underwent  
shunt repair surgery, and no surgical complication was iden-
tified afterward. Unfortunately, she never returned to the 
hospital for routine follow-up; thus, her current condition 
is unknown.

Discussion

Although the clinical description of this particular entity in 
a scientific publication could be found as early as 1946, it 
was not until 1971 that the term “amniotic-band syndrome” 
(ABS) was coined in a case series about a spectrum of 
deformities that were identified in infants who were born 
from a mother with a history of lysergic acid diethylamide 
(LSD) intake [6]. In brief, partial detachment of the amni-
otic layer from the chorion causes the free amniotic band 
to entangle and strangulate the developing organ(s) of the 
growing fetus, leading to the decrease of the vascular supply, 
thus causing atrophy, cleft, or amputation of the strangulated 
organ(s), such as nose, finger(s), and toe(s) [1, 2, 6]. As the 
loose amniotic band can randomly attach to any organ(s), 

Fig. 4   Clinical presentation and head CT scan of patient 3 at 
2 months old. A, B In addition to multiple lumps on her head, nasal 
cleft and labiopalatoschizis were recognized. C–F Observation of the 

patient’s extremities acknowledged syndactyly of both hands, con-
striction bands on multiple toes of her feet, and left small toe deform-
ity
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ABS is arguably a generic name for a wide spectrum of con-
genital defects. In cases where ABS patients are presented 
with CNS anomalies, a neurosurgeon’s familiarity with rec-
ognizing the clinical presentation of this syndrome would be 
pivotal to diagnosing and treating the patients accordingly.

Clinical presentation and diagnosis

ABS has a vast spectrum, depending on the part(s) of the 
fetal body where the band attaches to and strangulates [1]. 
Based on the published case reports, some findings are 
pathognomonic of ABS. These include finger(s) or toe(s) 
amputation, finger(s) or toe(s) fusion, and identification 
of constriction bands on the affected organ(s) [2]. In many 
cases, including ours, congenital defects can be detected by 
prenatal ultrasound [7–13]. Nevertheless, any findings from 
ultrasound examination will generate multiple differential 
diagnoses. Hence, ABS can only be diagnosed during the 
neonatal period or later.

In addition to the pathognomonic findings, many other 
clinical phenotypes of ABS have been reported, such as 
facial cleft, severe nasal deformity, cleft lip and/or pal-
ate, gastroschisis, omphalocele, clubbed feet, and abnor-
mal dermal ridge pattern [14]. Several CNS anomalies  
had been identified in ABS patients, including encepha-
locele [15–17], meningoencephalocele [1, 18], absence 
of tentorium [7], acrania [8, 9, 11, 12, 15], meroacrania 
[1], acalvaria [19], anencephaly [9, 10], exencephaly [12, 
20], holoprosencephaly [21], abnormal skull base [21], 

constricted head and brain [13], periventricular nodular 
heterotopia [22], periventricular leukomalacia [21], dila-
tation of lateral ventricles [13], fused thalami [21], hypo-
thalamic hamartoblastoma [21], agenesis of the corpus 
callosum [21], absent falx cerebri [21], aqueduct atresia 
[21], leptomeningeal heterotopia [21], cerebellar cortical 
dysplasia [21], shallow sella turcica [21], ectopic pituitary 
[21], pituitary hypoplasia [4], optic nerve hypoplasia [4], 
limited dorsal myeloschisis [5], and dysplasia of cervical 
laminae [5] (see Table 1).

In this study, all patients were presented with pathogno-
monic signs of ABS, including fusion and amputation of 
fingers and toes, and constriction bands on some affected 
limbs. Additionally, all patients in this study presented with 
severe nasal deformity and labiopalatoschizis. Interestingly, 
the underlying etiology of the head lump in patients 1 and 2 
was meningoencephalocele, while the cause of head lumps 
in patient 3 was porencephalic cyst. Bilateral anophthalmia 
was detected in patients 1 and 2, but not in patient 3. A 
few different brain anomalies were specifically identified in 
patient 3, including dysgenesis of bilateral parietal bones, 
lobar holoprosencephaly, agenesis of the corpus callosum 
and septum pellucidum, and aqueduct stenosis. Interestingly, 
a head MRI from patient 3 suspected severe congenital cer-
ebral midline malformation. To our knowledge, this abnor-
mal feature has never been reported elsewhere. As this is 
the first report of this abnormality in an ABS patient, no 
theory could explain its pathogenesis. However, it is tempt-
ing to speculate that dysgenesis of bilateral parietal bones 
and porencephaly might have disrupted the cranial bones 

Fig. 5   Head MRI images from patient 3. A–C Multiple cranial and brain anomalies were identified, including dysgenesis of bilateral parietal 
bones, lobar holoprosencephaly, agenesis of the corpus callosum and septum pellucidum, aqueduct stenosis, and malformation of brain midline
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and cerebral ventricles’ integrities, thus affecting cerebral 
midline formation.

Management

As the affected organs may vary, the management of ABS 
patients should be tailored as patient specific. When ABS 
is suspected during prenatal ultrasound examination, termi-
nation of pregnancy has been reported as the treatment of 
choice in many cases [1, 7–12, 15, 19]. Meanwhile, when 
ABS is diagnosed during the neonatal period or later, it 
might be considerate to perform an initial evaluation of 
the survival prognosis of the ABS patients. For example, 
palliative management might be considered if a uniformly 
fatal condition, such as acrania, is identified [8, 9, 11, 12, 
15]. However, if the ABS patient is presented without fatal 
anomalies, the caring physician must set the order of treat-
ment priorities. As ABS patients are always presented with 
limb anomalies, limb reconstruction surgery, such as syn-
dactyly release surgery, might always be included as one of 
the therapeutic components. Nevertheless, in ABS patients 
presenting with brain anomalies, limb reconstruction surgery 
might be less prioritized than surgical treatment for brain 
abnormalities. Like the principles of treatment for any other 
diseases, treatment of any abnormalities that have the poten-
tial to become fatal must be prioritized. In our cases, man-
agement of head lump(s), including VP shunt and menin-
goencephalocele resection surgery, is the initial treatment 
of choice. Craniofacial and limb reconstruction surgeries 
can be suggested as the next treatment phase. Nonsurgical 
treatment, such as antiseizure medication, might be given 
when necessary.

Prognosis and outcomes

In many cases, ABS patients who also acquired CNS abnor-
malities died in their early period of life. On the other hand, 
lifelong morbidity is inevitable in those who survived 
longer, depending on the severity of the identified pheno-
types. Based on the reviewed ABS cases with CNS involve-
ment in Table 1, the mortality rate of this clinical entity is 
as high as 76% (19/25). Of these 19 patients, 12 died of 
intrauterine fetal death, stillbirth, or neonatal death, while 
three died less than 24 h after their deliveries. Based on the 
reported anomalies, the CNS involvement in ABS patients 
who survived longer was arguably less severe.

Nevertheless, the association of the severity of CNS 
involvement with functional outcomes in ABS patients 
remains speculative, as no studies ever reported ABS patient 
evaluation in their adulthood. This could mean that there are 
no ABS patients with CNS anomalies that reach adulthood, 

or there are no studies that have ever evaluated it. Future 
studies that evaluate the surviving ABS patients with CNS 
anomalies in their later period of life are critical to unravel 
the long-term prognosis of these patients.

In this study, although all patients presented with debili-
tating and disfiguring anomalies, none were fatal; hence, 
they were expected to survive longer. Unfortunately, as 
patients with cleft palate are subjected to a high risk of aspi-
ration, patient 1 was suspected of developing respiratory dis-
tress and pneumonia due to aspiration; then, he succumbed 
to his illness. This suggests that prognoses of ABS patients 
with CNS anomalies are not always the direct consequences 
of the malformation.

Conclusion

In cases where constricting amniotic bands cause severe 
malformation/disfigurement but are nonfatal, several con-
ditions should be prioritized when planning the comprehen-
sive management of ABS patients. First, treatment should 
be directed to treat malformation(s) that can become risk 
factor(s) for other debilitating conditions. Secondly, treat-
ment should be directed to improve long-term functional 
outcomes. Lastly, since severe disfigurement is an essential 
issue in a patient’s long-term survival, facial reconstruction 
surgery might be considered an effort to make the patient as 
“acceptable” as possible in society.
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