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ABSTRACT

Amnijotic band syndrome (ABS) is a rare condition, potentially associated with a variety of different
, It is also known as ADAM complex (amniotic deformities, adhesion, mutilation), amniotic
band sequence, amniotic disruption complex, annular grooves, congenital amputation, congenital
constricting bands, Streeter bands, Streeter anomaly, transverse terminal defects of limb, aberrant tissue
bands, amniochorionic mesoblastic fibrous strings, and amniotic bands.! The severity of amniotic band
syndrome can range from a single, isolated finding to multiple, disfiguring complications. The arms and
legs are most often affected. The head and face and, in some cases, various internal organs can also be
affected. General anesthesia is the preferred option for surgical corrections of the anomalies.
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INTRODUCTION

Amniotic band syndrome (ABS) is a set of congenital
malformations ranging from minor constriction
rings and lymphedema of the digits to complex,
bizarre multiple congenital anomalies that have
been attributed to amniotic bands that stick,
entangle and disrupt fetal parts. The estimated
incidence of ABS ranges from 1:1200 to 1:15,000
in live births** and 1:70 in stillbirths.> It affects
both sexes equally. The anesthetic management
is usually straight forward and general anesthesia
is the choice. We present this case of ABS mainly
because of academic interest.

CASE REPORT

A male baby of 7 months and 8 kg body weight
was admitted for treatment of constriction rings
affecting all of his four limbs. It was also associated
with cleft lip and bilateral cleft palate. He had been
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operated earlier at 4 months of age for cleft lip and
was awaiting correction of cleft palate. He was a
full-term baby, born normally at hospital to a G,
P,, 30 year-old mother. There was no significant
antenatal history. First antenatal ultrasonography
was done in the third month of pregnancy, which
was normal. His developmental milestones were
within normal limits. He had difficulty in feeding
and nasal regurgitation due to cleft palate, but
no history of pulmonary or ear infection. Clinical
examination revealed a constriction mark over right
and left arm 2 cm proximal to wrist joint, right and
left lower limbs 3 cm above the ankle joint in total
circumference and associated congenital talipes
equinovarus (TEV) on left side, bilateral cleft palate
and corrected cleft lip (Figures 1-6).

His axillary, brachial, radial, ulnar, femoral, popliteal
and dorsalis pedis arterial pulsations were normal
on both sides. All the fingers and toes were normal.
Motor and sensory functions of all four limbs were
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Figure 1: A partial band on right leg (medial side)

Figure 3: A band on left fore arm
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Figure 5: Associated cleft lip & palate with nasal deformity

also normal. Other body systems were normal.
Routine laboratory investigations, e.g. hemoglobin,
hematocrit, white blood cell count, electrolytes
and urine analysis were within normal limits. Chest
x-ray (PA view), 12 leads ECG, USG whole abdomen
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Figure 2: A complete band on left leg

e

Figure 4: Left leg; AP and lateral views

Figure 6: Z-plasty done

and 2D echocardiography were all within normal
limits. Skiagram of his limbs showed soft tissue
constriction without involvement of the bones.
Doppler study of the limbs revealed normal blood
flow in all the vessels, as well as at the constriction
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site. Most severe constrictions were present on
both legs and he was operated for that by excising
the constriction band and multiple Z-plasty under
general anesthesia.

Preoperative airway assessment revealed adequate
mouthopeningwithbilateral cleft palate, Mallampati
grade II. The thyromental distance, sternomental
distance, atlanto-occipital joint and the TM joint
movements were within normal limits. On the day
of operation he was in fasting state for 4 hours. In
the OT, standard monitors including pediatric pulse
oximeter, NIBP cuff, 5-lead ECG were attached. Pre-
operatively his pulse rate was 121 beats / min, NIBP
90/60 mmHg and O, saturation was 100% on room
air. An intravenous line was secured with 24 gauge
cannula and inj. ringer lactate started via pediatric
drip set. He was preoxygenated with 100 % oxygen
via facemask for 10 min. Premedication consisted of
inj. midazolam 0.03 mg/kg, glycopyrrolate 0.01 mg/
kg and fentanyl 2 ug/kg. Induction was performed
with 3 mg/kg of thiopentone sodium and 2 mg/kg
succinylcholine. Orotracheal intubation with a 4.0
mm internal diameter (ID) uncuffed endotracheal
tube was performed under direct laryngoscopy
(Cormac and Lehane Grade III, Grade Il intubation).
Position of ET tube was confirmed by 5 point
auscultation and EtCO,. The tube was fixed at
right angle of mouth at 12 cm mark with adhesive
tapes. The patient was on controlled ventilation.
Anesthesia was maintained with N,0:0, (50:50),
isoflurane and atracurium 0.1 mg/kg. Antibiotic was
given before skin incision. To prevent hypothermia,
his extremities were adequately covered with warm
blankets, room temperature was increased and
warm IV fluids were used. Surgery was continued
for one hour. After the surgery neuromuscular
blockade was reversed with inj. neostigmine 0.08
mg/kg plus inj. glycopyrrolate 0.01 mg/kg. Tracheal
extubation was done. The postoperative period was
uneventful and he was discharged after 3 days.

DISCUSSION

Amniotic constriction bands are strands of the
amniotic sac that surrounds a baby in the womb.
They may cause a congenital deformity of the face,
arms, legs, fingers, or toes. Although there are
many unanswered queries regarding congenital
constriction band syndrome, studies regarding its
cause have came a long way. There are two main
theories.”® Widely accepted “extrinsic model”
theory, proposed by Torpin et al*® in 1968 explains,
the rupture of the amnion without the rupture of
the chorion leads to transient oligohydramnios
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due to loss of amniotic fluid through the initially
permeable chorion. The fetus passes from the
amniotic to the extra embryonic coelom through
the defect and comes in contact with ‘sticky’
mesoderm on the chorionic surface of the amnion.
This leads to entanglement of the fetal parts and skin
abrasions. Entanglement of the fetal parts causes
constriction rings and amputations, whereas skin
abrasions can lead to disruption defects, such as
cephaloceles. Further, swallowing of the bands will
cause asymmetric clefts on the face. The “intrinsic
model” was proposed by Streeter in 1930 and
suggests that the anomalies and the fibrous bands
have a common origin, caused by a perturbation of
developing germinal disc of the early embryo.

Most cases of ABS are not of genetic origin, and
occur sporadically with no recurrence in siblings
or children of affected adults.!! Maternal trauma,
oophorectomy during pregnancy,’? intrauterine
contraceptive device’> and amniocentesis!* and
familial incidence of connective tissue disorders
(Ehler-Danlos syndrome)'® are some of the
implicated etiopathological factors. Lockwood C et
al suggested the role of a teratogenic insult as one
of the factors causing the disorder.'

Amniotic band syndrome has very polymorphic
clinical findings. Early amniotic rupture, during
first 45 days, leads to the most severe cranio-facial
and visceral malformations.'”” The most common
finding in the amniotic band syndrome is the
constriction rings of the fingers and toes.'® It occurs
in 77 percent cases with multiple anomalies."” In
our case, there were constriction rings of the
soft tissues accompanied by distal edema. Other
associated features of ABS are shortening of the
limbs or intrauterine limb amputation, amputation
of the digits (most often 2nd, 3rd and 4th fingers)
and toes, syndactyly, hypoplasia of the digits,
foot deformities, pseudarthrosis, peripheral
nerve palsy.>* If bands compress the fetal head
or face, different cranio-facial disturbances
appear like asymmetric face clefts, orbital defects
(anophthalmos, microphthalmos, enophthalmos),
corneal abnormalities, central nervous system
malformations  (anencephaly, encephalocele,
asymmetric meningocele) and calvaria defect etc.
Amniotic bands can also cause abdominal wall defect
and abdominal organs extrophy,* chest wall defect
with heart extrophy,® umbilical cord strangulation
with often lethal outcome.? Amniotic rupture and
consecutive oligoamnios can cause deformities such
as metatarsovarus, scoliosis® or hip dislocation® by
mechanical pressure on the fetus. Because of such
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a wide spectrum of possible anomalies and many
combinations of their simultaneous appearance,
there are no two identical cases of ABS.? Beside
all previously mentioned malformations caused
by amniotic bands itself, a subset of cases manifest
additional findings that are not consistent with
that mechanism, such as congenital heart defects,
renal anomalies, hemangiomas, imperforate anus,
polydactyly, septo-optic dysplasia, typical cleft lip
and palate. ¢ The association of abnormalities, such
as club feet, anencephaly, cleft lip, cleft palate,
rib clefting, gastroschisis, omphalocele, bladder
exstrophy and imperforate anus should be regarded
as strong evidence and should arouse the suspicion
of ABS. In our case, the child had had associated
cleft palate and cleft lip.

ABS is often difficult to detect before birth,
although the earliest may be difficult to detect
by ultrasound, and are more often diagnosed
by the effects they have on fetal anatomy. The
visualization of amniotic bands attaching to a fetus
with restriction of motion, constriction rings on
extremities and irregular amputations of fingers
and/or toes with terminal syndactyly on prenatal
ultrasonography is diagnostic of the condition. The
visualization of amniotic bands or sheets in the
absence of fetal deformities should by no means
lead to the diagnosis of the ABS since several types
of membranes such as folds of amnion may be
seen in normal pregnancies. ?! Latest ultrasound
techniques — 3D and 4D ultrasound contribute to
more sensitive prenatal diagnostics of ABS, and
in complicated cases fetal MRI can be helpful.?
Doppler study of the constricted limb could be
of useful in diagnosis of in-utero amputation, and
therefore could be helpful to determine when in-
utero treatment should be considered. Physical
examination is the main way of postnatal diagnosis
of ABS, with a search to establish potential
malformations of different organs and body parts.
Ultrasound, echocardiography, and x-ray films
may help diagnose or rule out other associated
anomalies.

Management strategy of ABS depends upon the
extent of the associated anomalies. Treatment
is mostly surgical with an individual approach
to every single case. Termination of pregnancy
is usually proposed at the time of the diagnosis
of severe craniofacial and visceral abnormalities
(fetal anomalies incompatible with life), whereas
minor limb defects can be repaired with postnatal
surgery. ** Lately, there have been some attempts
of prenatal ABS treatment - fetoscopic laser cutting
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of amniotic bands, before their compression on
the fetus makes malformations.? Patterson?* in his
study of 52 patients of congenital constriction rings
had reported only 2 below knee amputations in
addition to other musculoskeletal defects. Zych,
et al® in 1983 reported a case of involvement of
congenital bands, pseudarthrosis and impending
gangrene of leg, which was salvaged with multiple
Z-plasty. Greene WB?® in his study advised a
one-stage release for circumferential congenital
constriction bands which was performed in four
extremities. Samra et al*” in 2006 reported a case of
severe constricting amniotic band with a threatened
lower extremity in a neonate, which was salvaged
with multiple Z-plasties after a 6-year functional
follow up. So, the outcome of the disease depends
on the gravity of the malformation.

Our case was operated in single stage, the one-stage
release facilitated postoperative care and there
was no need for additional periods of anesthesia
or for additional operations, which are necessary
when this problem is treated in two or three stages.
Amniotic constriction band presents at birth should
be treated as early as possible, because it becomes
more pronounced as time passes. Recently,
constriction ring has successfully been released
by a minimally invasive endoscopic surgical
technique avoiding severe limb dysfunction or foot
amputation.?® Congenital band may cause edema of
the tissue distal to the band, they are distinguished
from congenital lymph edema. If edema persists
after surgical correction of the bands, excision of
the edematous area may be necessary with direct
closure or conversion of the overlying skin to thick
and free by partial thickness skin grafts. Our case
presented at an age of 7 months and there were no
threatened complications like gangrenous changes,
bony deformity or loss of sensation or function and
it was treated in single stage by multiple Z-plasty.

Recently, for postnatal surgical correction of
constriction rings, a new technique (Mutaf
procedure) has been reported, which advices filling
the circular groove caused by the constriction ring
with dermofat flaps. This eliminates the soft tissue
deficiency and provides a normal extremity contour.
Moreover, since rectangular-plasty allows replacing
the major limbs of the incisional scars within the
relaxed skin tension lines, it provides a better scar
in comparison with old Z-plasty techniques.?

Regarding anaesthetic management, child should
be evaluated properly for any hidden systemic
anomaly during pre anaesthetic check-up.
Anaesthetist should always be prepared for difficult
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airway in such cases. In addition to deformities in
ABS, paediatric airway is challenging because of
unique anatomy (smaller size, vocal cord between
C,-C, with an anterior angulation, large and floppy
epiglottis, large occiput) and physiology (frequent
upper airway obstruction under GA, higher
metabolism, faster desaturation during period of
apnea). In our case, it was a difficult intubation as
it required external manipulation. Difficult airway
cart with different sizes of endotracheal tubes,
laryngeal mask airway, paediatric fiberscope etc.
were kept ready although it was not required. To
prevent hypothermia we took several measure
like adequate covering of extremities with warm
blankets, elevation of room temperature and
warm IV fluids. Extubation should be done when

case report

there is regular spontaneous breathing, vigorous
movements of all limbs, good oxygen saturation
and absence of significant hypothermia.

CONCLUSION

ABS is rare seen in routine practice, but in every
newborn with congenital anomalies, defect of
extremities and/or body walls must be looked for.
Because of its complexity, the treatment and follow-
up of these neonates requires a team of specialists
depending upon the special needs of each patient.
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