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ORIGINAL ARTICLE

The value of amniopatch in pregnancies associated with spontaneous
preterm premature rupture of fetal membranes: a randomized
controlled trial

Ahmed M. Mageda , Hany H. Kamelb , Ahmad S. Sanadb, Ahmad E. Mahramb, Ameer A. AbdAllahb ,
Reham Elkhateebb, Haitham A. Bhaab, Eman A. Husseina, Aimy Essama and Safaa Ibrahima

aObstetrics and Gynecology Department, Cairo University, Cairo, Egypt; bObstetrics and Gynecology Department, Minia University,
Minia, Egypt

ABSTRACT
Objective: To evaluate the efficacy and safety of amniopatch in pregnancies associated with
spontaneous preterm premature rupture of fetal membranes (PPROM).
Methods: A randomized controlled trial that involved 100 women diagnosed with PPROM
between 24 and 34 weeks of gestational age. Participants were randomized equally into two
groups. Group I in which amniopatch was done in addition to the routine management. Group
II was treated with routine management including antibiotics and corticosteroids.
Results: Amniopatch was successful in complete sealing of the membrane defect in 6/50 (12%)
of women while none the control group have undergone similar sealing (p ¼ .0144, RR ¼ 0.88).
Women in the amniopatch group showed a significant increase of AFI compared to controls (12
versus 0, p ¼ .0001, RR ¼ 0.56).
Conclusion: The amniopatch procedure is a successful technique that safely enhances sealing
of fetal membranes and restore the AFI.

Clinical trial registration: NCT03473210

SYNOPSIS
The amniopatch procedure is a successful technique that could be done safely to enhance seal-
ing the fetal membranes and restoring the AFI after PPROM.
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Introduction

Preterm birth is defined as giving birth prior to 37
weeks of gestation and preterm premature rupture of
membranes (PPROM) is responsible for 35% of its
causes [1].

Although Rupture of the fetal membranes is an
integral part of normal parturition at term, PPROM
occurs as a result of pathologic weakening. Membrane
weakening can be stimulated by exposure to local
matrix metalloproteinases (MMPs) [2].

Bacterial collagenases and proteases can directly
cause fetal membrane tissue weakening. Amniotic fluid
cultures after PPROM are frequently positive [3].

PPROM is associated with brief latency from rupture
to delivery; delivery within 1 week is the most com-
mon outcome at any gestational age (GA). Latency

increases with decreasing GA at membrane rup-
ture [4].

PPROM is associated with maternal, fetal, and neo-
natal hazards. Maternal morbidities include chorioam-
nionitis, endometritis, and placental abruption [5].

The risks to the fetus are primarily those related to
intrauterine infection, umbilical cord compression, and
placental abruption [1]. GA at delivery is the primary
determinant of the frequency and severity of neonatal
complications after PROM. Respiratory distress syn-
drome (RDS), necrotizing enterocolitis, intraventricular
hemorrhage (IVH), and sepsis are the most common
serious acute morbidities, and they are common with
early preterm birth [5].

The wound healing ability of the fetal membranes
is very limited as both in vitro and in vivo studies
proved the failure of adequate cell proliferation [6].
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The clinical approach in women with PPROM con-
sists of either expectant management in the form of
prophylactic antibiotics and corticosteroids or delivery
of premature babies with expected serious neonatal
handicap. A less dramatic solution can be the attempt
to restore the amount of amniotic fluid to normal by
amniotic sac tear repair through the means of infusion
of cryoprecipitate and a platelet concentrate (amnio-
patch) [7].

A recent Cochrane review in 2016 reported that
there is insufficient evidence to evaluate sealing pro-
cedures in PPROM and recommended the conduct of
well-controlled trials to assess the effect of promising
interventions [8].

The aim of this study was to evaluate the safety
and efficacy of the amniopatch procedure as a repair-
ing technique of PPROM.

Materials and methods

This randomized controlled open labeled trial included
100 women with spontaneous PPROM admitted to the
Department of Obstetrics and Gynecology at Minia
University Hospital, Egypt, between January 2016 and
December 2017. The study was approved by Local
Ethical Committee (Approval no. MUH17032016 dated
10/01/2016). All participants have signed an informed
written consent after explanation of the trial with all
its possible risks and benefits.

All included women were healthy pregnant women
with a normal singleton fetus at GA of 24–34 weeks
(calculated by the sure dates of the last menstrual
period and confirmed by early 1st trimes-
teric ultrasound).

The exclusion criteria included women with estab-
lished preterm labor at admission (uterine contractions
of sufficient frequency and intensity to effect progres-
sive cervical effacement and dilation prior to term) [9],
those with manifestations suggestive of chorioamnio-
nitis (fever, uterine tenderness, and offensive dis-
charge), women with uncontrolled medical disorder
and women with vaginal bleeding. Pregnancies associ-
ated with major congenital fetal malformations, pla-
cental insufficiency or anomalies, anterior position of
the placenta (high failure rate of the procedure), those
with iatrogenic PPROM and women developed estab-
lished preterm labor within 2 days after assessment
were also excluded.

The diagnosis of ruptured membranes was estab-
lished based on history of sudden gush of watery
vaginal discharge and confirmed by sterile speculum
examination [10]. Amniotic fluid index (AFI) was

calculated according to the four-quadrant technique
[11], oligohydramnios was diagnosed when the AFI
was <5th centile for estimated GA.

All women were evaluated through complete his-
tory taking and full medical examination. Initial obstet-
ric ultrasound was done to all women to confirm GA
and to evaluate fetal weight, placental site, and grad-
ing and liquor.

Women were randomized into two equal groups
using automated web-based randomization system
ensuring allocation concealment. Group I (study
group) in which women were subjected to the amnio-
patch technique in addition to the conservative man-
agement. Group II (control group) in which women
were subjected to conservative management.

Conservative management included hospital bed
rest, antibiotic prophylaxis consisting of ampicillin
(Epicocilline 1 g vial, EPICO, 10th of Ramadan city,
Egypt) 2 g IV every 6 h for 48 h, followed by erythro-
mycin 250mg every 6 h (Erythrocin, 250MG TABS,
Abott, Cairo, Egypt) for 5 days [12] and corticosteroids
in the form of dexamethasone (dexamethasone
sodium phosphate USP 8mg/2mL amp. EIPICO
pharmaceutical. Egypt) 8mg intramuscular every 12 h
for 48 h, i.e. in four divided doses [13]. Fetal heart rate
was monitored daily with daily assessment of the bio-
physical profile and calculation of AFI. Obstetric ultra-
sound was performed using Sonoace R3 (Samsung,
Seoul, South Korea) machine, equipped with a
3.75MHz transabdominal probe.

All women were observed for the appearance of
any symptoms or signs of chorioamnionitis (abdominal
pain, color, and odor of vaginal discharge, recorded
high temperature, measured every 6 h), high or
increasing total leucocytic count and C-reactive pro-
tein (done every 48 h), screened and treated for any
infections if present. Sterile vulval pad was placed and
noticed for the presence or absence of continuous
leakage, any change in the color or the characteristic
odor of the amniotic fluid.

Amniopatch technique

During this expectancy period, preparation of one unit
of cross-matched fresh frozen plasma (FFP) and two
units of platelets concentrates were done.
Amnioinfusion technique was performed using a 22-
ga spinal needle after sterilization of the abdomen
with povidone iodine using sterile gloves.
Transplacental passage was avoided to avoid placental
injury with resultant intraamniotic bleeding and
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possible placental separation. Also, care was given to
avoid fetal trauma or venipunctures.

Color Doppler ultrasound probe with a sterile cover
was used to avoid venipuncture and to confirm cor-
rect needle placement by injection of 5–10mL of nor-
mal saline, which produces color signals. The needle
was connected to a tubing extension attached to a
three-way stopcock cannula which allow maximum
infusion rate with unidirectional flow and the possibil-
ity of simultaneous administration of more than one
fluid with no leakage, also this cannula allowed 360
degrees rotation for easy manipulation during
the procedure.

Fifty to two hundred milliliters of normal saline was
infused to create an adequate pocket in which the
infusion needle can be stabilized. After injection of
normal saline, alternate infusions of 20mL of platelets,
normal saline (which does not contain calcium,
needed for the clotting process), and 20mL of FFP.
The infused substances were warmed to a tempera-
ture of 37 �C. Avoiding contact between the blood
products prevents clotting in the lines.

During infusion, the fetal heart rate, as well as the
accumulation of amniotic fluid, was monitored by
ultrasound. Usually, a total of around 60–80mL of pla-
telets, 100–150mL of FFP, and 100–150mL of
amnioinfusion fluid was used throughout the proced-
ure [14].

The last step consisted of flushing the tubing and
needle with another 2–3mL of normal saline and then
removing the needle. The amniopatch procedure was
done by one of the investigators (HK).

The procedure was achieved in 40–60min because
the products were infused slowly as the fluid are vis-
cous and pass slowly through the available 22 cannula.

Anti-D immuoprophylaxis was given to nonsensi-
tized RH negative patients immediately after amnio-
patching [15].

Over the following 7 days, bed rest and prophylac-
tic antibiotic therapy were continued. Daily ultrasound
monitoring done by one of the authors (AS) for AFI as
well as electronic fetal heart rate and uterine contrac-
tion monitoring were performed. Success of treatment
was defined as stoppage of amniotic fluid leakage and
restoration of AFI within normal ranges (>10th centile
for estimated GA).

Tocolytics were given in case of regular uterine
contractions noticed during the procedure. Maternal
vital signs were closely monitored and follow up of
fluid leakage, vaginal bleeding, and uterine contrac-
tions were observed. Patients in the conservative man-
agement group were treated in the same manner as

the amniopatch group in terms of antenatal cortico-
steroid, antibiotics, and maternal-fetal monitoring.

The primary outcomes of the study were the
increase in AFI to reach above the 10th percentile for
the GA and sealing of the membranes.

Secondary outcomes included latency period from
the procedure until delivery, occurrence of fetal
trauma, neonatal morbidities (respiratory distress syn-
drome, bronchopulmonary dysplasia, intraventricular
hemorrhage, necrotizing enterocolitis, neonatal sepsis),
perinatal mortality, NICU admission, maternal compli-
cations (chorioamnionitis, placental abruption, postpar-
tum endometritis/sepsis), length of hospital stay, and
mode of delivery.

Sample size calculation was based on the success
of amniopatch as the primary outcome. According to
a previous study [16], there was 14.3% success rate.
We set the power at 80%, alpha error at 0.05, and
ratio of the two study groups at 1:1. Accordingly, 49
cases were needed in each group to detect the effect
size of 0.59. Sample size calculation was done using
G�Power software version 3.1.9.2 (D€usseldorf
University, D€usseldorf, Germany).

All data were statistically analyzed using the IBM-
SPSS (SPSS Inc, Chicago, USA) version 23 for Mac OS.
Data were described in terms of mean± SD for con-
tinuous variables and frequencies (number of cases)
and percentages for categorical data. Mann-Whitney
and Friedman tests were used to compare quantitative
variables and chi-square. Fisher exact test and Z-test
were used to compare categorical data. Inferential
statistical analyses were performed at significance level
of 5% (p-value < .05).

Results

The consort flow chart of the participants is shown in
Figure 1. No statistically significant difference was
found between women in the amniopatch group and
other women regarding maternal age, body mass
index, parity, previous history of PPROM, history of
PTB, GA at the recruitment time or AFI measured at
the time of recruitment (Table 1).

Sealing of the membranes occurred in 12% of
women in the amniopatch group and increase of AFI
when measured after 1 week of the procedure
occurred in 44% of these women. None of the control
women showed any of these findings (Table 2).

There was no significant difference between the
two study groups regarding the latency period till
delivery or the occurrence of fetal trauma (Table 2).
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The GA at delivery, Apgar score at 1 and 5min, the
NICU admission and duration of its stay, perinatal mor-
tality, and neonatal complications showed no signifi-
cant difference between the two study groups
(Table 3).

There was no statistical difference between women
who underwent amniopatch and control women
regarding the mode of delivery, length of hospital
stay, or development of maternal (Table 3). Table 4
describes latency period, amniotic fluid, and neonatal
outcome within the amniopatch group.

Discussion

In the current study, amniopatch was successful in the
achievement of complete sealing of membranes in 6/
50 (12%) women and restoration of the AFI to the nor-
mal range occurred in 22/50 (44%) of women who
underwent the amniopatch procedure. None of
women under the routine conservative management
showed such effects. The discrepancy between the
sealing and restoration of AF can be explained by par-
tial sealing in the cases that continued to leak AF.

The first successful reported case using an amnio-
patch was published by Quintero in 1999 and involved
the intra-amniotic injection of platelets and cryopre-
cipitate. The mechanism may be platelet activation
with adhesions and aggregate formation at the site of
rupture. This plug can then be stabilized by cryopre-
cipitate that initiates the healing process via providing
a scaffold for amnion cells and fibroblasts to
adhere [14].

According to our findings, there was no significant
difference between the two study groups as regards
the latency period until delivery and the neonatal out-
come. The amniopatch procedure was not associated
with increased risk of maternal complications like cho-
rioamniotis, placental abruption, and postpartum sep-
sis. No difference also was observed regarding the
length of hospital stay or the mode of delivery.

Kwak and colleagues in 2013 used amniopatch in
seven patients with PPROM at 17–23 weeks of gesta-
tion. Complete sealing occurred in 1/7 cases (14.3%)
and that patient delivered a healthy baby at 39 weeks
with no procedure-related complications [16].

Ferianec and colleagues tried the procedure in a
30-year-old woman with spontaneous PPROM at 19-
week gestation and anhydramnios. AF volume
increased to the normal range after 3 days. However,
releakage occurred on the 22nd postoperative day
with decrease in AF that never progressed to anhy-
dramnios. Pregnancy ended by cesarean section at 33-
week gestation with delivery of 1750-g male with nor-
mal postnatal development [17].

214 pa�ents
assessed for elligiblity

119 elligible pa�ents

Amniopatch group
(n = 57)

50 pa�ent underwent 
the procedure

(7 pa�ents developed 
PTD within 2 days of 

recruitment)

Control group
(n = 62)

50 pa�ents con�nued 
the conserva�ve 

management
(12 pa�ents developed 

PTD within 2 days of 
recruitment)

Figure 1. Study flow chart.

Table 1. Characteristics of the study population:
Amniopatch group

(n¼ 50)
Control group

(n¼ 50) p Value

Age (years) 25.2 ± 3.8 26.4 ± 3.6 .42
Body mass index (kg/m2) 27.3 ± 3.1 28.1 ± 3.2 .54
Parity 2.1 ± 0.6 2.2 ± 0.6 .62
History of PPROM 18 (36%) 16 (32%) .67
History of PTD 4 (8%) 3 (6%) .69
Gestational age at time of recruitment (weeks) 27.5 ± 2.4 27.3 ± 3.3 .35
AFI at time of recruitment 3.1 ± 1.1 3.2 ± 1.1 .32

Data are presented as mean ± SD or number (percent).
PPROM: preterm prelabor rupture of membrane; PTD: preterm delivery; AFI: amniotic fluid index.
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In the present study, there were no cases of intra-
uterine fetal deaths, five cases of neonatal deaths with
overall neonatal survival rate was 90%, this is in agree-
ment with the study done by Kwak et al. who docu-
mented relatively better prenatal outcome in
amniopatching group although small number of cases.

There was also nonsignificant reduction in the inci-
dence of respiratory distress syndrome, bronchopul-
monary dysplasia, intraventricular hemorrhage, and
necrotizing enterocolitis. The procedure was not asso-
ciated with increase in the rate of maternal complica-
tions as chorioamnionitis, placental abruption, and

Table 2. Amniotic fluid changes and procedure effectiveness parameters.
Amniopatch group

(n¼ 50)
Control group

(n¼ 50)
Relative risk (RR)

(95% CI) p Value

Sealing of membranes 6 (12%) 0 0.88 (0.7944–0.9748) .0144
AFI 1 week after the treatment 22 (44%) 0 0.56 (0.4380–0.7160) .0001
Latency period until delivery (weeks) 6 0.54 ± 1.32 5.87 ± 2.2 .067
Fetal trauma 0 0 1

Data is presented as mean ± SD or number (percent).
AFI: amniotic fluid index.

Table 3. Neonatal and maternal outcomes in the study population.
Amniopatch group

(n¼ 50)
Control group

(n¼ 50) p Value

Gestational age at delivery (weeks) 34.45 ± 1.32 33.56 ± 6.6 .35
Apgar score at 1min 4.6 ± 1.6 4.4 ± 1.5 .5
Apgar score at 5min 6.8 ± 1 6.7 ± 0.5 .5
NICU admission 24 (48%) 28 (56%) .42
Duration of NICU stay (days) 8.4 ± 7.2 10.6 ± 8.2 .39
Respiratory distress syndrome 24 (48%) 26 (52%) .38
Transient tachypnea of neoborn 9 (18%) 11 (22%)
Bronchopulmonary dysplasia 15 (30%) 19 (38%) .40
Intraventricular hemorrhage 1 (2%) 2 (4%) .56
Necrotizing enterocolitis 1 (2%) 2 (4%) .56
Neonatal sepsis 1 1 1
Intrauterine fetal death 0 0 1
Intra-partum death 0 0 1
Neonatal mortality 5 (10%) 6 (12%) .74
Chorioamnionitis 2 1 .56
Placental abruption 0 0 1
Postpartum endometritis/sepsis 2 3 .64
Length of hospital stay (weeks) 2.1 ± 0.8 2.7 ± 0.8 .23
Mode of delivery
Vaginal delivery 21 (42%) 13 (26%) .092
Cesarean section 29 (58%) 37 (74%)

Data are presented as mean ± SD or number (percent).
NICU: Neonatal Intensive Care Unit.

Table 4. Latency period, amniotic fluid, and neonatal outcome within the amniopatch group.
Succeeded cases

22
Failed cases

28 p Value

Latency period 6.3 ± 1.25 weeks 4.12 ± 1.3 weeks .0001
Increase in AFI in cm at 1-week interval 10 ± 1.1 cm 4± 0.36 cm .0001
Gestational age at delivery 34.4 ± 1.35 28.2 ± 2.4 .0001
Apgar score at 1minute 5.1 ± 1.2 4 ± 1.5 .0073
Apgar score at 5minutes 7 ± 1.8 5 ± 1.4 .0001
NICU admission 5 19 .0017
Duration of NICU stay (days) 10 ± 2.5 16 ± 1.3 <.0001
Intrauterine fetal death (IUFD) 0 0
Intra-partum death (IPD) 0 0
Respiratory distress syndrome 10 23 .0071
Bronchopulmonary dysplasia 3 12 .0265
Intraventricular hemorrhage 0 1 .3803
Necrotizing enterocolitis 0 1 .3803
Neonatal sepsis 0 1 .3803
Neonatal status at time of discharge:
Living 21 24 .2590
Dead 1 4 .2568

Neonatal mortality 4.5% 14.28% .2568
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postpartum sepsis. The rate of cesarean delivery was
lower in the amniopatch group. However, the differ-
ence did not reach a significant level. It is logic that
increase in the AF volume would reduce the risk of
intra-partum fetal distress and consequently the num-
ber of cesarean section indicated by intra-partum fetal
distress [16].

Chmait and colleagues in 2017 evaluated the value
of amniopatch in women with iatrogenic PPROM that
occurred in 19 out of 1124 women who underwent
laser surgery for twin–twin transfusion syndrome. They
reported a successful procedure in 12 (63.2%) women.
Latency to delivery increased from 44.0 to 114.0 days
with increased gestational age at delivery from 28.1 to
35.1 weeks. There was a significant improvement of
the early neonatal survival of the affected recipient
twin from 57.1% to 100% [18].

The difference in findings between our study and
Chmait one regarding latency can be explained by the
different type of pregnancy (singleton vs. twims) and
type of PPROM (spontaneous vs. iatrogenic).

Sung and colleagues performed a cohort study in
2017 to assess the risk factors for the success of the
amniopatch procedure in 28 women with iatrogenic
or spontaneous PPROM between 15 and 23 weeks
of gestation. They reported successful procedure in
6/28 (21.4%) of women (4/11 (36.4%) in iatrogenic
and 2/17 (11.8%) in spontaneous cases). Women
with successful procedure had longer latency, fewer
reported clinical chorioamnionitis, higher neonatal
birth weight, and fewer NICU admission rate. The
success rate was significantly correlated to largest
vertical amniotic fluid pocket measured before start-
ing the procedure. They reported a higher success
rate of amniopatch procedure in iatrogenic than
spontaneous PPROM [19].

The points of strength of this study were its
randomized controlled design of the study and
addressing a poorly investigated approach with
important implications for research and clinical prac-
tice. The main limitation of the study was the rela-
tively small sample size although to the best of our
knowledge it is the biggest number recorded in the
literature using this technique.

In conclusion, the amniopatch procedure was
shown to be a safe technique that could be beneficial
in sealing the fetal membranes and restoring the AF
after spontaneous PPROM. However, no significant
improvement in the neonatal outcome was observed.

Further, well-controlled RCTs studying larger num-
ber of cases are required to draw a firm conclusion
regarding the effectiveness of this procedure that

could be very beneficial especially in cases of PPROM
after IVF successful cycles.
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