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ABSTRACT

Background: Amniotic band syndrome (ABS) is a rare condition of controversial etiology that is associated
with varying degrees of anomalies. This study reports a case of a newborn with ABS associated with double
encephalocele in the frontal region.

Case Description: A 29-year-old primiparous woman with no history of prenatal infection or consanguineous
marriage had a cesarean section at gestational week 38, giving birth to a newborn who was well but had limb
anomalies (constriction rings, amputations, and syndactyly) and craniofacial anomalies, mainly double frontal
encephalocele. The patient underwent surgical repair and subsequent placement of a ventriculoperitoneal shunt.

Conclusion: Studies clarifying this uncommon association with double encephalocele are limited. ABS associated
with double encephalocele is rare and even more complex when associated with other anomalies. Thus, the
conditions in such children are severe and require multidisciplinary monitoring.
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INTRODUCTION

Amniotic band syndrome (ABS) is a rare congenital condition. Its incidence varies from 1:1200
to 1:15,000 live births, and it has an equal distribution between sexes. The occurrence of ABS
is sporadic, and the prognosis of ABS depends on the severity of the anomalies and degree of
involvement of the affected organs. The etiology of ABS is controversial, and several synonyms
have been reported in the literature, including ADAM (Amniotic Deformity, Adhesions, and
Mutilations) complex, amnion rupture sequence, amniotic band sequence, amniotic band
disruption complex, congenital ring constriction, constriction ring syndrome, transverse limb
defects, annular constriction bands, aberrant tissue bands, Streeter’s dysplasia or syndrome, and

early amnion rupture spectrum.[>>%2?]

Portal was the first to report this malformation in 1685.7! The first theory describing annular
constrictions and other fetal abnormalities in this syndrome were proposed by Montgomery in
1832.1"1 A wide variety of clinical manifestations have been reported, from simple constriction
rings in the fingers with amputations to complex craniofacial malformations (cleft lip,
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encephalocele, hydrocephalus, and microcephaly) and
visceral malformations (ectopia cordis, gastroschisis, renal
agenesis, and anal atresia).'>1¢)

The present study reports a case of a newborn with ABS
associated with double frontal encephalocele, which is a rare
malformation.

CASE DESCRIPTION

The mother was a 29-year-old primiparous woman with no
history of infections during pregnancy, a consanguineous
marriage, or exposure to teratogens. She was admitted
to Santa Monica Maternity School at gestation week 38;
she underwent a cesarean section and delivered a female
newborn who was well, with an APGAR scores were 8 and 9
at 1-5 min, respectively. Weight 3550 g, height 51 cm, non-
measurable head circumference, and chest circumference
35 cm. The newborn had the following abnormalities:
multiple craniofacial malformations such as bilateral cleft lip,
hypertelorism, and bilateral frontal encephalocele [Figure
la] and upper and lower limb malformations such as finger
amputations, syndactyly, and constriction rings [Figure 1b-
d]. Echocardiography, chest computed tomography (CT)
scan, and ultrasound examination of the abdomen were
normal. Chromosome analysis revealed a normal 46, XX
karyotype. In view of the phenotypic traits described above,
the main diagnostic hypothesis was ABS.

The patient underwent surgical repair of the double frontal
encephaloceles (6 x 4 cm on the right and 6 x 5.5 cm on
the left), with no complications [Figure 2]. At 30 days of
age, the infant did not have craniosynostosis on 3D CT

[Figure 3a], evidenced dysmorphic ventricle with open lip
schizencephaly [Figure 3b], requiring ventriculoperitoneal
shunt placement [Figure 3c], and satisfactory postoperative
results were obtained [Figure 3d]. At present, the infant is
scheduled to undergo cleft lip surgery and is being monitored
by a multidisciplinary team.

DISCUSSION

In an attempt to explain the etiopathogenesis of ABS, two
theories have been proposed. The first is the intrinsic theory,
proposed by George Streeter in 1930; this theory states that
a dysfunction in embryogenesis would lead to imperfect
histogenesis of the fetal tissue, resulting in the fibrous
bands. However, it fails to explain most of the anomalies
observed.! The second theory is the extrinsic theory,
proposed by Torpin in 1965; this theory states that rupture
of the amnion would result in the formation of fibrous tissue
strings responsible for constriction bands, amputation, and
other anomalies.” Depending on the stage of pregnancy,
the amniotic rupture would be responsible for the extent of
severe defects. For example, in the gestational week 3, the
amniotic rupture could lead to more severe lesions such as
anencephaly, encephalocele, meningocele, facial anomalies,
eye defects, unusual cleft palate, ectopia cordis, and placental
adhesion on the head, abdomen, or both. Amniotic rupture
in the gestational week 7 may present less severe lesions such
as craniostenosis, omphalocele, gastroschisis, amputations,
limb hypoplasia, pseudosyndactyly, constriction rings with
distal lymphedema, foot deformity, and hip dislocation.*!>?!
Fetal death by cord strangulation has also been reported.”

A .
Figure 1: (a) Double frontal encephalocele (black arrow), bilateral complete cleft lip (dotted black arrow) and hypertelorism; (b) Left leg:
constriction ring above ankle joints (black arrow); (c) Left foot: partial amputation of the 1% and 2™ fingers (black arrowheads), constriction
ring of the 3™ finger (black arrow) and fenestrated syndactyly of the 4™ and 5" fingers (dotted black arrow); (d) Right foot: fenestrated
syndactyly of the 2", 3, and 4" fingers (black arrow).
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Figure 2: (a) Left frontal encephalocele repair with nonfunctional brain tissue removal (black arrow); (b) right frontal encephalocele repair;

(c) postoperative after encephalocele resection.

Figure 3: (a) and (b) Frontal cranial defect with open sutures (black
arrows), without craniosynostosis showing two separate sacs with
malformed neural tissue (white arrows): dysmorphic ventricle, open
lip schizencephaly, lissencephaly spectrum, agenesis of the corpus
callosum; (c) ventriculoperitoneal shunt placement (black arrow).
(d) After shunt placement.

Some risk factors associated with amniotic rupture include
maternal abdominal injuries, surgical interventions before
or during pregnancy, use of intrauterine devices, uterine
malformation, collagen diseases (osteogenesis imperfecta
and Ehlers-Danlos syndrome), drugs (clomiphene and
contraceptives), and amniocentesis (chorionic villus

biopsy)."!

Other theories also try to explain the anomalies caused
by ABS, such as the vascular disruption theory, proposed
in 1987, according to which vascular damage during
embryogenesis would lead to destruction of existing
structures, thereby causing internal and external defects.®”!

A genetic basis has also been considered to explain these
anomalies of ABS, theorizing that the cause could be a
mutant gene, such as a human homolog of the Ds gene
(“disorganization gene”) of mutant mice, which would cause
a wide variety of anomalies. !

Some genetic syndromes involving cleft lip and palate can
also present oral or facial fibrous bands. These include Van
der Woude syndrome and popliteal pterygium syndrome,
which involve IRF6 mutations, and Hay-Wells syndrome,
with p63 mutations.”!

According to Guzman-Huerta et al.,'” the most common
anomalies associated with ABS are craniofacial defects such
as holoprosencephaly, ventriculomegaly, hydrocephalus,
acrania, encephalocele, and cleft lip and palate, which have
been reported in 78% of cases.

In the present study, the rare craniofacial defect associated
with ABS was double encephalocele, which is characterized
by multiple neural tube defects of rare occurrence.!
According to Van Allen et al.?!land Nakatsu et al.,"* there
are several points of neural tube closure controlled by one
or more genes, and the failure of one or more of them
to close could lead to the formation of multiple neural
tube defects. Unfortunately, this does not explain the
relationship between double encephalocele and ABS. The
theory proposed by Hunter et al.'! focused on craniofacial
anomalies; it states that in the presence of ABS, there is a
deficiency in the primary ectoderm during embryogenesis
that results in amnion-neural tube connection. This
would possibly explain certain cranial defects, including
encephalocele.

The diagnosis of ABS is most often made on the basis of the
clinical findings of anatomical abnormalities. Chromosomal
analysis is usually normal." The treatment depends on
the existing anomalies, which vary from those that are life
threatening to those that impair function and esthetics.
Prenatal treatment, such as fetoscopy for removing
constriction bands, is still controversial, because there are
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few consistent studies. Furthermore, prenatal procedures
require a multidisciplinary and complex structure.”

CONCLUSION

ABS may be associated with several anomalies ranging
from the less severe defects such as constriction rings of the
fingers to the most complex craniofacial malformations, as
that reported in the present study. Double encephalocele in
the presence of ABS is a rare condition, and in our case, it
was accompanied by other existing anomalies (cleft lip, limb
constriction rings, and amputations). Such conditions are
severe, with high morbidity and mortality rates. Patients who
survive such conditions require multidisciplinary monitoring
to improve their quality of life.
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