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ABSTRACT

Amniotic band syndrome (ABS) or amniotic band disruption complex is a congenital
malformation that occurs because of amniotic flanges of heterogeneous etiology,
a pathogenesis that involves a series of fetal clinical manifestations, such as
constriction, amputation, and multiple craniofacial, visceral and wall defects. The
estimated prevalence of ABS ranges from 1:15.000 to 1:1.200 liveborn. It affects
both sexes equally. Prenatal diagnosis may be suspected as early as the late first
trimester when ultrasound imaging detects constriction rings, limb amputations
and/or craniofacial defects. Prenatal therapy may offer an alternative treatment
with release of constriction rings through fetoscopy in those fetuses that would
benefit from the procedure.
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RESUMEN

El sindrome de banda amniética (SBA) o complejo de disrupcién de banda amniética
es aquella malformacién congénita que ocurre como consecuencia de bridas
amnibticas de etiologia heterogénea, patogénesis que involucra una serie de
manifestaciones clinicas fetales, tales como constriccién, amputacion y multiples
defectos craneofaciales, viscerales y de la pared del cuerpo. La prevalencia estimada
de SBA oscilaentre 1:15,000y 1:1,200 nacidos vivos. Afecta a ambos sexos por igual. El
diagnéstico prenatal puede sospecharse tan pronto como el primer trimestre tardio,
cuando las imagenes por ultrasonido detectan anillos de constriccion, amputaciones
de extremidades y/o defectos craneofaciales. La terapia prenatal puede ofrecer una
alternativa de tratamiento con la liberacion de anillos de constriccién bajo fetoscopia
en aquellos fetos que se verian beneficiados con el procedimiento.

Palabras clave. Sindrome de banda amnidtica, Amputacion, Laceracion, Feto, Cirugia
asistida por video

INTRODUCTION

Amniotic band syndrome (ABS) or amniotic band disruption complex
is a congenital malformation that occurs in association with amniotic
flanges of heterogeneous etiology. It involves a series of fetal clinical
manifestations such as constriction, amputation and multiple cranio-
facial, visceral and body wall defects, which produce sequelae of great
limitation in the functionalism of the compromised structures.

There are theories that try to explain the genesis of amniotic bands,
and itis believed that the main mechanism is the rupture of the amnion
in early pregnancy, which results in the development of multiple loose
mesodermal strands on the chorionic side of the amnion that adhere
and/or entangle the embryo®.

Rev Peru Ginecol Obstet. 2022;68(3) 1



Enrique Gil Guevara, Jairo Munoz Acosta, Jeannette Marchena Arias, Oswaldo Gonzales,

Leopoldo Acuna, Carolina Chang, Braowell Miranda

Timely ultrasound diagnosis is the cornerstone
of the management of this entity, in which a
healthy fetus is susceptible to damage by am-
niotic constriction. Based on advances in fetal
therapy, an alternative treatment can be offered
with the release of constriction rings under fe-
toscopy.

The estimated prevalence of ABS ranges from
1:15.000 to 1:1.200 live births. It affects both sex-
es equally®@. Regarding risk factors, smoking and
residence at high altitude have been described.
However, there are no consistent studies to es-
tablish risk factors with precision®4.

The etiology of amniotic band formation is not
known with certainty®. Some authors propose
that either a primary defect or an early disruption
of the amnion, these bands occur during the pro-
duction of the mesodermal matrix. Others have
proposed that ischemic events lead to the de-
velopment of the bands®. Several theories have
been put forward with the intention of explaining
the etiopathogenesis, currently the most accept-
ed are the intrinsic and extrinsic theories?”.

In 1930, Streeter postulated the intrinsic theory
which maintains that the amniotic band syn-
drome represents an inherent defect in the em-
bryogenic development due to a defect in the
differentiation of the germinative plasma, which
would form the fibrotic bands that cause a ne-
crotic limb.

Torpin, in 1965, proposed that rupture of the
amniotic membrane and its detachment from
the chorion lead to the fetus emerging from the
amniotic cavity. Natural healing of the defective
amnion and bare chorion results in the forma-
tion of adhesions that can trap various fetal or-
gans, leading to constriction and amputations;
this theory is the extrinsic theory.

Prenatal diagnosis may be suspected as early as
the late first trimester®, when ultrasound imag-
ing detects constriction rings, limb amputations
and/or lateralization of the body wall or cranio-
facial defects that are normally midline®.

In cases where there is no limb amputation, con-
striction rings can be observed.

It is important during the ultrasound examina-
tion to closely observe fetal movements, as well

2 Rev Peru Ginecol Obstet. 2022;68(3)

as the relief of body surfaces such as the back or
the thoraco-abdominal wall. Likewise, stimulat-
ing the fetus with the ultrasound transducer can
reveal amniotic bands that are not easily visible,
identifying them as fine undulating strands that
restrict its movement,

Regarding three-dimensional prenatal ultra-
sound or magnetic resonance imaging (MRI),
these are techniques that can provide more de-
tailed information about the anomalies and thus
aid in the diagnosis or establish a differential di-
agnosis. On T2-weighted MRI images, amniotic
bands can be seen as thin strands®.

Visualization of the amnion before 16 weeks of
gestation without fetal structural abnormalities
should not be confused with amniotic banding,
since the amnion does not fuse with the chori-
on until approximately 16 weeks of gestational
age(?,

The differential diagnosis of amniotic band syn-
drome is primarily with uterine synechiae. Uter-
ine synechiae are thicker than bands, often have
a broad triangular base along the uterine wall,
may extend to the contralateral wall, and there
is usually a history of uterine curettage in the
maternal history".

The chorioamniotic separation may be mistaken
for an amniotic band, but the curvature of the
amnion is often crescent-shaped and reflects
the contour of the chorion®.

Once the diagnosis of ABS is made, the prenatal
Doppler study of the affected structure, com-
paring it with the flow of the contralateral limb,
represents an indispensable resource in the fol-
low-up of this finding"®), since the natural evolu-
tion of the limb affected by ABS is characterized
by the progression of distal edema to amputation
of the limb secondary to vascular insufficiency®.

The release of amniotic bands by fetoscopy
makes it possible to preserve the life of the fetus
or to avoid amputation of a limb and preserve its
mobility in 50% of affected fetuses‘”.

There are currently two techniques described to
free the amniotic bands, either using a diode or
neodymium YAG laser fiber, or with the use of
optical scissors. It may even be necessary to use
both tools during the same procedure.
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There are not many records of fetoscopic sur-
gery to release amniotic bands. A review of the
literature included 27 cases of fetoscopic lysis
of amniotic bands using laser (12 cases), scis-
sors (6 cases) or both (5 cases). The procedures
were performed between 21 and 26 weeks of
gestation. Outcome was available in 25 cases
and included a functional limb in 17 cases (68%),
limited mobility in 7 cases (28%) and limb ampu-
tation in 1 case (4%). In addition, 5 pregnancies
(20%) developed preterm premature rupture of
membranes before 32 weeks and 16 patients
(64%) delivered preterm before 37 weeks' ges-
tation"®,

CASE REPORT

The case is presented with parental consent for
its description and publication of images, as well
as information on postnatal results.

This is a 23-year-old primigestation with no clin-
ically significant personal pathological history
and a first trimester genetic ultrasound scan re-
ported as normal.

The second trimester morphological ultrasound
was performed at 22 weeks of gestation. The
findings were as follows: single female fetus in
longitudinal position, cephalic presentation,
without free movement, in a vicious position,
with a thin undulating echogenic image border-
ing the fetal body surface (figure 1), as well as a
constriction ring at lumbar level, which circum-
ferentially surrounded the fetal abdomen (figure
2). The lower limb was in a vicious position, im-
mobile, with a constriction ring at the ankle lev-
el, causing edema of the most distal portion of
the limb and decreased Doppler flow in relation
to the contralateral limb, as well as ultrasound
signs suggestive of green stem fracture in that
region (Figure 3). No major structural malfor-
mations or sonographic markers of aneuploidy
were evident. Also, fetal growth and amniotic
fluid were normal.

The diagnosis of ABS and the natural history of
the disease, including imminent amputation of
the affected lower limb, as well as the risks and
benefits of prenatal surgery, were explained to
the parents.

Under informed consent of the parents, it was
decided to perform amniotic band lysis with
minimally invasive technique under direct visu-
alization by fetoscopy.

The surgery was performed at 23 weeks of ges-
tation. After regional maternal anesthesia in the
operating room, asepsis of the anterior abdom-
inal wall was performed with 2% chlorhexidine,
including the upper third of the lower limbs and
the lower edge of the breasts. The bladder was
evacuated with a Nelaton catheter, sterile fields
were placed, and the ultrasound machine, fe-
toscope and fiber optics were assembled with
white, horizon and sharpness verification. The
entry point was chosen in the avascular zone of
the abdominal and uterine wall, applying local

F1GURE 1. WAVE-LIKE ECHOGENIC IMAGE BORDERING THE FETAL STRUCTURE:
AMNIOTIC BAND.

FIGURE 2. YELLOW ARROW INDICATES CONSTRICTION RING AT LUMBAR LEVEL
SURROUNDING THE ABDOMINAL PERIMETER CAUSED BY AMNIOTIC BANDING.

FIGURE 3. GRAY SCALE ULTRASOUND IMAGE SHOWING LOWER LIMB IN
VICIOUS POSITION WITHOUT MOVEMENT, WITH CONSTRICTION RING BY
AMNIOTIC BAND (YELLOW ARROW).
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anesthesia with infiltration of the skin, abdomi-
nal wall, aponeurosis and myometrium, using 10
mL of 2% lidocaine without epinephrine.

A 3-mm skin incision was made with an 11-blade
scalpel and then, under continuous ultrasound
guidance, a 10 French caliber Check-Flo cannula
(Cook Medical®) was introduced directly with a
metal punch as a mandrel.

After removing the metal guidewire, the straight,
integrated, semi-rigid 9.2 French caliber Karl
Storz® brand fetoscope was introduced through
the Check-Flo cannula, after which the amniotic
cavity and fetal structures were systematically
explored, locating the constriction rings (Figures
3 and 4).

The amniotic bands were released using a Karl
Storz® brand fetoscopic grasper (Figure 5) both
at the level of the right leg and the abdomen in
the lumbar area.

After 20 minutes of fetal surgery and under ul-
trasound guidance, the fetoscope was removed,
the Check-Flo cannula was withdrawn and a skin
stitch was placed with nylon 00 suture. Ultraso-
nographically, regular fetal cardiac activity was
verified, the case was reevaluated the following
day and medical discharge with antibiotic pro-
phylaxis was indicated.

In the post-surgical control, a control ultrasound
evaluation was performed 7 days after surgery,
with the following findings: single active gestation
of 24 weeks of gestation with fetus in longitudinal
position and free body and limb movements.

FIGURE 4. FETOSCOPIC IMAGE OF THE DISTAL THIRD OF THE TRAPPED LOWER
LIMB WITH CONSTRICTION RING BY AMNIOTIC BAND (VELLOW ARROW). Note
THE DIFFERENCE IN VASCULARITY ON BOTH SIDES OF THE CONSTRICTION RING
WITH EDEMA AND PLETHORIC VASCULARITY AT THE DISTAL END (BLUE ARROW).
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FIGURE 5. RELEASE OF THE AMNIOTIC BAND CONSTRICTION RING WITH
FETOSCOPIC GRASPER.

There was no constriction ring in the lumbar re-
gion or in the abdomen (Figure 6).

The right lower limb presented free movements,
without constriction ring, although the image
suggestive of tibia fracture in green stem per-
sisted (Figure 7).

FIGURE 6. POST-SURGICAL ULTRASOUND CONTROL; THE SAGITTAL SECTION
OF THE SPINE SHOWS THE ABSENCE OF THE CONSTRICTION RING DUE TO THE
AMNIOTIC BAND.

FIGURE 7. POST-SURGICAL ULTRASOUND CONTROL; THE ABSENCE OF THE
CONSTRICTION RING IN THE LOWER LIMB WITH RESIDUAL BONE DEFORMITY IS
OBSERVED (YELLOW ARROW).
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The placenta was in the posterior wall and high
with respect to the internal cervical os, without
ultrasound data of placental abruption or short-
ening of the cervix. Likewise, the amniotic fluid
was normal.

At 32 weeks of gestation, the patient presented
premature rupture of membranes, for which she
went to the emergency room of a tertiary hospital.

On physical examination, maternal and fetal
vital functions were stable; there was no evi-
dence of uterine dynamics or cervical changes,
and loss of clear amniotic fluid was corroborat-
ed. Antibiotic therapy and fetal lung maturation
were indicated.

In the following hours, the patient presented
persistent uterine dynamics, so continuous
electronic fetal monitoring was started and re-
current decelerations of the fetal heart rate
were observed, so it was decided to perform an
emergency cesarean section.

The findings were a live female newborn (NB),
weighing 1,615 grams, height 41 cm, Apgar 7-8,
showing a solution of continuity at the abdom-
inal level and deformity in the right lower limb
(Figure 8).

Hospitalization in neonatal intermediate care
was decided with the diagnoses of 32 weeks
preterm newborn, probable fracture of the right
leg and abdominal continuity solution due to
sequelae of ABS in the process of closure and
re-epithelialization. The following day the re-
sults of the chest X-rays were available, in which
no parenchymal infiltrates were observed. The

F1GURE 8. NEONATAL CONTROL, SHOWING THE MARK ON THE SKIN OF THE
LOWER LIMB WITH RESIDUAL BONE DEFORMITY.

X-ray of the lower limbs showed no evidence of
fracture, but did show deformity (arching at the
level of the distal third of the right lower limb).

The evolution was favorable and neonatal dis-
charge was decided at 23 days of age, weight
1,926 grams and height 42 cm.

At three months of age, the baby underwent
three Z-plasty plastic surgeries in a specialized
clinic, both in the right leg (circular incision) and
on the abdomen on each side of the amniotic
constriction zone. This technique has been the
most popular technique in postnatal reconstruc-
tive plastic surgery, especially those with circu-
lar incisions, because it has many advantages,
including the reduction of surgical invasiveness,
scar formation and the cost of treatment.

At six months of age, her growth and psycho-
motor development checks were normal, with
marked improvement of the scar area on the leg
(Figure 9) and abdominal circumference.

At 12 months of age, she underwent a final Z-plas-
ty type plastic surgery at the abdominal level, the
evolution of which was favorable, as well as her
general growth and psychomotor development.

FIGURE 9. POSTNATAL CONTROL: SCAR IS VISUALIZED IN THE RIGHT LOWER
LIMB DUE TO CORRECTIVE Z-PLASTY.
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DiscussioN

The present case represents an important
achievement in the history of Peruvian fetal sur-
gery for demonstrating that ABS, despite being
a mutilating and lethal pathology, can be diag-
nosed and treated in a timely manner in our
country, obtaining a favorable postnatal out-
come at 6 and 12 months of age.

Based on what has been published, we believe
that timely management by fetoscopic release
of the constriction rings in the ABS, before se-
vere progressive vascular compromise occurs,
can restore normal perfusion and prevent am-
putation of the affected limb, as well as severe
laceration of the compromised fetal body area.

Therefore, all patients diagnosed with ABS
should be evaluated at a referral center in fetal
medicine and surgery to assess those fetuses
that may benefit from prenatal intervention,
always considering the risks of performing it,
mainly related to premature delivery.

In the present case, the release was performed
using a fetoscopic forceps (grasper) introduced
through a fetoscope with integrated optics, in
the bands of free movement in the amnion and
in those that were fixed to the fetal body.

Likewise, the participation of specialists in pedi-
atric orthopedics and pediatric plastic surgery is
essential, since 50% of these fetuses will require
postnatal reconstructive and/or functional sur-
gery, as occurred in the present case.
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