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OBSTETRICS
Early vs expectant artificial rupture of membranes
following Foley catheter ripening: a randomized
controlled trial
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BACKGROUND: Early amniotomy shortens the duration of spontaneous RESULTS: A total of 160 patients (79 early artificial rupture of
labor, yet there is no clear evidence on the optimal timing of amniotomy

following cervical ripening. There are limited high-quality studies on the use

of early amniotomy intervention following labor induction.

OBJECTIVE: This study aimed to evaluate whether amniotomy within 1
hour of Foley catheter expulsion reduces the duration of labor among

individuals undergoing combined misoprostol and Foley catheter labor

induction at term.

STUDY DESIGN: This was a randomized clinical trial conducted from
November 2020 to May 2021 comparing amniotomy within 1 hour of Foley

catheter expulsion (early artificial rupture of membranes) with expectant

management. Randomization was stratified by parity. Labor management

was standardized among participants. Individuals undergoing induction at

�37 weeks with a singleton gestation and needing cervical ripening were

eligible. Our primary outcome was time to delivery. Wilcoxon rank sum,

Pearson chi-square, and Cox survival analyses with intent-to-treat prin-

ciples were performed adjusting for age, body mass index, parity, mode of

delivery, Bishop score, and the interaction between randomization group

and parity. A sample size of 160 was planned to detect a 4-hour reduction

in delivery time.
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membranes, 81 expectant management) were randomized. Early arti-

ficial rupture of membranes achieved a faster median time to delivery

than expectant management (early artificial rupture of membranes:

11.1 hours; interquartile range, 6.25e17.1 vs expectant management:

19.8 hours; interquartile range, 13.2e26.2; P<.001). A greater per-

centage of individuals in the early artificial rupture of membranes

group delivered within 24 hours (86% vs 70%; P¼.03). There was no

difference in the cesarean delivery rate between the 2 groups (22% vs

31%; P¼.25). Individuals delivered 2.3 times faster following early

artificial rupture of membranes (hazard ratio, 2.3; 95% confidence

interval, 1.5e3.4; P<.001). There were no significant differences in

maternal and neonatal outcomes.

CONCLUSION: Amniotomy within 1 hour of Foley catheter expul-

sion resulted in 2.3 times faster delivery than expectant manage-

ment. Therefore, early artificial rupture of membranes should be

considered in individuals undergoing mechanical cervical ripening at

term.
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Introduction
Nearly 30% of pregnant individuals un-
dergo labor induction in the United
States, and the rates continue to grow.1

Although various studies have offered
strategies to optimize labor
management,2e6 failed labor induction
remains a significant risk factor for ce-
sarean delivery.7 Amniotomy is a widely
used labor intervention that is safe,
inexpensive, and effective. Early labor
interventions reduce cesarean delivery
rates in protracted spontaneous
labor,8e10 but the timing of amniotomy
for labor induction warrants further
investigation. Although some retrospec-
tive studies have shown an increased risk
of cesarean delivery associated with early
amniotomy,11,12 several prospective trials
have demonstrated that early rupture is a
safe and efficient method for speeding up
delivery times without increasing cesar-
ean rates during labor.13e15

Furthermore, theoretical concerns of
umbilical cord prolapse, intraamniotic
infection, and neonatal morbidity have
limited the use of amniotomy despite
lacking evidence.
Thus, the objective of this study was to

evaluate whether amniotomy within 1
hour of Foley catheter expulsion reduces
the time to delivery among individuals
undergoing labor induction at term.

Materials and Methods
This trial was a randomized study con-
ducted from November 2020 to May
rary of Health and Social Secu
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2021 at a single tertiary care teaching
hospital in Newark, Delaware. Before
initiation of the study, approval was ob-
tained from a convened institutional
review board (CC# 40089) at our insti-
tution and registered with ClinicalTrials.
gov (ClinicalTrials.gov Identifier:
NCT04496908). The first participant
was enrolled on November 11, 2020
and the final participant on May 22,
2021. This study was a randomized
controlled trial of inpatient individuals
on labor and delivery undergoing cervi-
cal ripening with misoprostol in com-
bination with a Foley catheter at term.
No external funding was used for this
study.

A data safety monitoring board was
established to independently evaluate
the safety of the study. An interim safety
assessment was performed for pre-
defined adverse outcomes with recom-
mendations to continue the study
without changes.
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AJOG at a Glance

Why was this study conducted?
Amniotomy is commonly used for labor induction but the optimal timing of
amniotomy for term induction warrants further investigation.

Key findings
Individuals undergoing amniotomywithin 1 hour of Foley catheter expulsion had
faster time to delivery by anymode and shorter time to vaginal delivery and active
labor compared with expectant amniotomy.

What does this add to what is known?
Early amniotomy following Foley catheter induction leads to shorter labor
duration following labor induction at term.

ajog.org OBSTETRICS Original Research
Participants
Individuals who presented to labor and
delivery requiring cervical ripening were
eligible for the trial. Individuals aged
�18 undergoing term induction of labor
at �37 0/7 weeks’ gestation with a ce-
phalic singleton pregnancy and under-
going combination Foley catheter and
misoprostol induction were eligible for
inclusion. Patients were enrolled and
randomized if amniotomy was consid-
ered safe at the time of Foley catheter
expulsion.

Individuals were excluded if they had
a known previous uterine scar, fetal
demise, known major fetal congenital
anomaly, HIV infection, or hepatitis C
before the start of labor induction.
Additional exclusion criteria were: cate-
gory 3 fetal heart rate tracing; hemolysis,
elevated liver enzymes, and low platelets
syndrome or eclampsia; growth restric-
tion<10th percentile (based onHadlock
growth curves) with reversal of flow in
umbilical artery Doppler studies; or
growth restriction <5th percentile with
elevated, absent, or reverse flow in um-
bilical artery Doppler studies. Partici-
pants were included in the study only
once and none had received an induction
agent before the study in their current
pregnancy. Gestational age was deter-
mined using routine obstetrical
guidance.16

Study procedures
All individuals in this trial underwent
combination Foley catheter and miso-
prostol induction of labor. A Foley
catheter was placed above the level of the
Descargado para Boletin -BINASSS (bolet-binas@
2022. Para uso personal exclusivamente. No 
internal os and inflated with 30 cc of
sterile water.17 Catheters were taped to
the inner thigh with gentle traction and
deflated and removed after 12 hours if
still in place. In addition, 1 misoprostol
tablet of 25-mg was placed high into the
posterior vaginal fornix at the time of
Foley catheter placement. Subsequent
doses, if used, were repeated every 3
hours up to 5 additional doses or a
maximum of 24 hours.2 Oxytocin was
initiated if there was a contraindication
to another misoprostol dose or following
Foley catheter expulsion. Our hospital
protocol begins with 2 milliunits (mU)
per minute of oxytocin increasing by 2
mU every 30 minutes until regular
uterine contractions occur. The
maximum dosage is considered to be 30
mU of oxytocin, with no limit on the
length of time a participant can remain
at 30 mU.18

Within an hour of Foley catheter
expulsion, a cervical examination was
performed. If amniotomy was deemed
safe, informed consent was obtained
and individuals were randomized to
either immediate or expectant amniot-
omy. All individuals provided written
informed consent. If patients were
randomized to early amniotomy, a cer-
vical exam was immediately repeated
and membrane rupture was performed.
If patients were randomized to expec-
tant management, the cervical exam
was repeated. In the expectant group, a
team that included residents, midwives,
and attendants made decisions about
the exact timing of amniotomy. No
prescriptive instructions were given for
MAY 2022 Ameri
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patients randomized to the expectant-
management group. At our institution,
cervical exams are performed every 4
hours in latent labor. Therefore, the
earliest that a participant in the
expectant-management group was
ruptured was 4 hours from Foley cath-
eter expulsion.

Labor interventions including
amnioinfusion, fetal scalp electrodes,
tocolysis, andmanagement of the second
stage (including operative delivery) were
at the discretion of the managing pro-
viders. All patients had continuous fetal
monitoring throughout induction, la-
bor, and delivery. Cervical examinations
were performed approximately every 4
hours in latent labor and every 2 hours in
active labor. Cesarean delivery was at the
discretion of the provider.

Randomization
Providers were notified within 1 hour of
Foley catheter expulsion and a cervical
exam was performed. If the obstetrical
provider determined that amniotomy
could be performed safely, participants
were consented and randomized to 1 of 2
treatment groups at bedside. Computer-
generated, stratified randomization with
blocks of size 6 was used with 1:1
assignment to treatment group.19 Study
personnel were unaware of the
randomization block sizes. Randomiza-
tion was stratified by parity of 0 or parity
�1. Neither the patients nor the pro-
viders were blinded to the assigned
treatment group because this would not
have been practical.

Outcome assessment
The primary efficacy outcome measure
was time to delivery (hours) defined as
the time from Foley catheter expulsion
to delivery, regardless of mode of de-
livery. Secondary outcome measures
included: cesarean delivery rate, time to
vaginal delivery (hours), time to active
labor (defined as dilatation �6 cm),
delivery within 12 and 24 hours,
maternal length of stay (defined as length
of time from admission for induction to
discharge postpartum in days), and
indication for cesarean delivery. The
analyzed maternal secondary outcomes
included third/fourth degree perineal
can Journal of Obstetrics & Gynecology 724.e2
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FIGURE 1
CONSORT diagram

Safety Exam Within One Hour of Foley 
Catheter Expulsion 

(N=160)

Amniotomy within 1 hour of Foley 
Expulsion

(N=79)

Expectant Management

(N=81)

Total Number of Inductions between 
November 2020 and May 2021

(N=328)

41 Declined Participation
12 Accidental amniotomy at time 
of Foley Catheter placement 

Eligible and approached for study at the 
start of induction

(N=213)

Study Exclusions 
66 Not eligible

34 Membrane Ruptured  
18 Prior Uterine Incision 
7 Growth Restriction
3 Hepatitis C
3 Multifetal Gestation
1 Major fetal anomaly 

49 Eligible but not approached

Consented and randomized after 
amniotomy was deemed safe

(N=160)

_

_
_
_
_
_

_

_
_

_

The total number of individuals identified, excluded, and included in the final study population is
presented. Downward pointing arrows indicate next filter, and arrows pointing to the right indicate
those who were excluded.
CONSORT, Consolidated Standards of Reporting Trials.
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laceration, blood transfusion, endome-
tritis, wound separationeinfection
(defined by the need for additional
wound closure or antibiotics), venous
thromboembolism, hysterectomy,
intensive care unit admission, or death.
The analyzed labor secondary outcomes
were intraamniotic infection (defined by
the presence of maternal fever �100.4�F
with maternal or fetal tachycardia or
fundal tenderness), cord prolapse, use of
terbutaline, placement of intrauterine
pressure catheter, amnioinfusion, or
epidural use.

Neonatal morbidity outcomes
included severe respiratory distress syn-
drome (defined as intubation and me-
chanical ventilation for aminimumof 12
hours), culture provenepresumed
neonatal sepsis, neonatal blood trans-
fusion, hypoxic ischemic encephalopa-
thy, intraventricular hemorrhage grade 3
or 4, necrotizing enterocolitis, or receipt
of head cooling. Other analyzed neonatal
outcomes were neonatal intensive care
unit (NICU) admission, NICU admis-
sion >48 hours, and neonatal length of
stay (days).

Trained research staff, uninvolved
with the clinical care, collected all in-
duction, labor, and delivery information,
maternal demographics, and maternal
and neonatal outcomes.

Statistical analysis and sample size
calculations
A 4-hour reduction in time to delivery
was considered clinically meaningful.2

The mean time to delivery for patients
undergoing combination pharmacologic
and mechanical induction of labor is 18
hours�8.5.2,17 Assuming 80% power,
equal group sizes, and a 2-sided P value,
we assumed 71 patients in each group for
a total sample size of 142. We used a
type-I alpha error rate of 0.05. A final
sample size of 160 was estimated
assuming a crossoveredropout rate
of 10%.

Descriptive statistics are reported by
randomization group. Statistical ana-
lyses were performed using an intention-
to-treat principle. Univariate analyses
were carried out using the Wilcoxon
rank sum test for continuous variables,
and the Pearson chi-square or Fisher
724.e3 American Journal of Obstetrics & Gynecol
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exact test for categorical variables, as
appropriate. Delivery results are pre-
sented by parity. Time-to-event regres-
sion analysis for labor length was
modeled with a Cox proportional haz-
ards model, adjusting for maternal age,
body mass index (BMI), parity, mode of
delivery, Bishop score, and the interac-
tion between randomization group and
parity. Hazard ratios (HR) with a 95%
confidence interval (CI) are reported.
Tests for interaction between assigned
randomization group and parity were
ogy MAY 2022
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done using Cox regression for time-to-
event outcomes and logistic regression
for binary outcomes. Aalen-Johanssen
estimators of the probabilities of de-
livery by group are graphed for vaginal
and cesarean deliveries. Statistical sig-
nificance for the primary outcome was
set at P<.05 without adjustment for
multiple comparisons. All analyses were
based on assigned group and completed
with R statistical software (version 4.02;
R Foundation for Statistical Computing,
Vienna, Austria).
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TABLE 1
Maternal and labor characteristics by randomized treatment group

Characteristics Early amniotomy (n¼79) Expectant amniotomy (n¼81)

Maternal age (y), median, IQR 29.0 (25.0e31.0) 30.0 (26.0e32.0)

Nulliparous, n (%) 49 (62.0) 51 (63.0)

Race, n (%)

White 31 (39.2) 32 (39.5)

Hispanic 10 (12.7) 9 (11.1)

Black 33 (41.8) 33 (40.7)

Asian 5 (6.33) 7 (8.64)

Public insurance, n (%) 39 (49.4) 40 (49.4)

Maternal BMI (kg/m2), median (IQR) 32.8 (29.3e37.2) 32.9 (30.4e36.4)

Gestational age at induction (wk), median (IQR) 39.1 (38.2e40.0) 39.0 (38.0e39.4)

Indication for induction, n (%)

Late term or post terma 14 (17.7) 12 (14.8)

Maternalb 35 (44.3) 37 (45.7)

Fetalc 5 (6.33) 3 (3.70)

39 wk induction 25 (31.6) 28 (34.6)

Otherd 0 (0.00) 1 (1.23)

Bishop score at randomization, median (IQR) 2.00 (2.00e2.00) 2.00 (2.00e2.00)

Dilation at randomization, median (IQR) 1.50 (1.00e2.00) 1.50 (1.00e2.00)

Dilation at amniotomy, median (IQR)e 3.00 (3.00e4.00) 5.00 (4.00e6.50)

Maternal comorbidity, n (%)

Gestational diabetes 10 (12.7) 12 (14.8)

Pregestational 1 (1.27) 2 (2.47)

Chronic hypertension 5 (6.33) 6 (7.41)

GHTN 14 (17.7) 12 (14.8)

Preeclampsia without severe features 3 (3.80) 4 (4.94)

Preeclampsia with severe features 2 (2.53) 2 (2.47)

History of other medical morbidity 2 (2.53) 3 (3.70)

Tobacco use in pregnancy, n (%) 13 (16.5) 14 (17.3)

BMI, body mass index; GHTN, gestational hypertension; IQR, interquartile range.

a Defined as�41 weeks; b Examples include: chronic hypertension, gestational hypertension, preeclampsia, diabetes, renal disease, history of venous thromboembolism, cardiac disease, or other
chronic medical condition where induction was recommended; c Examples include: Oligohydramnios, intrauterine growth restriction, abnormality on fetal testing; d Examples of “other” include:
history of an intrauterine fetal demise, vaginal bleeding at term, or cholestasis; e P<.001.
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Results
Participant characteristics
There were 328 inductions of labor
during the study period from
November 2020 to May 2021, 66 of
which were not eligible for recruitment
and 49 were not approached. Of the
213 women who met eligibility criteria
and were approached for participation,
41 declined involvement, whereas 12
Descargado para Boletin -BINASSS (bolet-binas@
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patients had accidental amniotomy at
the time of Foley catheter placement. A
safety exam was performed within 1
hour of Foley catheter expulsion for all
eligible participants, and 160 patients
were consented and randomized into
the 2 treatment groups (Figure 1).
Maternal demographic characteris-

tics by treatment group are provided in
Table 1. Overall, randomization
MAY 2022 Ameri
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achieved balanced groups. There were
no demographic differences between
the groups. A total of 63% of the
participants were nulliparous. In-
dividuals who identified as Black
comprised 41% of the cohort. Forty-
nine percent of participants had pub-
lic insurance. The median gestational
age of both groups was just over 39
weeks of gestation. The most common
can Journal of Obstetrics & Gynecology 724.e4
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TABLE 2
Time to delivery outcomes among treatment groups

Delivery outcomes
Early amniotomy
(n¼79)

Expectant amniotomy
(n¼81)

Group comparison
P value

Interaction
P value

Time to delivery (h) 11.1 (6.25e17.1) 19.8 (13.2e26.2) <.001 .005

Nulliparous 13.2 (10.2e21.8) 20.8 (16.9e27.4) <.001

Multiparous 6.35 (4.45e10.9) 15.5 (9.88e20.4) <.001

Time to vaginal delivery (h) 10.1 (5.14e13.1) 17.2 (11.3e20.6) <.001 .006

Nulliparous 11.3 (8.05e16.9) 19.1 (13.9e20.7) <.001

Multiparous 6.35 (4.47e10.5) 14.1 (9.82e18.6) <.001

Time to active labor (h) 6.71 (4.06e9.15) 14.2 (10.2e17.7) <.001 <.001

Nulliparous 8.03 (5.21e12.0) 14.8 (12.1e17.5) <.001

Multiparous 5.02 (2.43e7.23) 13.0 (9.18e17.6) <.001

Delivery within 24 h, n (%) 68 (86.1) 57 (70.4) .03 .99

Nulliparous 38 (77.6) 33 (64.7) .2

Multiparous 30 (100) 24 (80.0) .02

Delivery within 12 h, n (%) 47 (59.5) 18 (22.2) <.001 .51

Nulliparous 21 (42.9) 6 (11.8) .001

Multiparous 26 (86.7) 12 (40.0) <.001

Cesarean delivery, n (%) 17 (21.5) 25 (30.9) .25 .76

Nulliparous 15 (30.6) 21 (41.2) .4

Multiparous 2 (6.67) 4 (13.3) .7

Data are presented as median hours (interquartile range), unless otherwise indicated. Categorical variables were compared with chi-square or Fisher exact tests and continuous variables were
compared with Wilcoxon rank sum tests.

Interaction P values are reported from Cox regression including interaction between group and parity for time to event outcomes and from logistic regression for binary outcomes.
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indications for induction were
maternal (45%) and 39-week (33%)
inductions. Bishop score and dilation
at randomization were similar between
the 2 groups. The median time from
Foley expulsion to amniotomy in the
expectant-management group was 10
hours (10.0 hours; interquartile range
[IQR], 6.9e13.7). Amniotomy was
performed within 1 hour of Foley
expulsion in the early-amniotomy
group per study protocol (0.37 hours;
IQR, 0.0e0.0).

Primary outcomes
A total of 173 individuals (73.8%) had a
successful induction and delivered vagi-
nally (Table 2). The primary outcome of
time to delivery by any mode from
expulsion of Foley catheter was signifi-
cantly shorter for individuals undergo-
ing amniotomy within 1 hour of Foley
724.e5 American Journal of Obstetrics & Gynecol
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catheter expulsion than for those in the
expectant-management group (median
[IQR], early: 11.1 hours [6.25e17.1] vs
expectant: 19.8 hours [13.2e26.2];
P<.001) (Table 2, Figure 2). Time to
vaginal delivery was significantly shorter
in the early amniotomy than in the
expectant-management group (median
[IQR], early: 10.1 hours [5.14e13.1] vs
expectant: 17.2 hours [11.3e20.6];
P<.001). This trend was observed both
in nulliparous and multiparous in-
dividuals. We graphed the probability of
delivery by mode and randomization
group. Early amniotomy was associated
with faster time to delivery among pa-
tients who had a vaginal delivery
(Figure 2).
Cox proportional hazards model was

used to compare time to delivery be-
tween early and expectant amniotomy.
Individuals undergoing amniotomy
ogy MAY 2022
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within 1 hour of Foley catheter expulsion
had a shorter time to delivery using
unadjusted Cox proportional hazards
model (HR, 2.3; 95% CI, 1.7e3.2;
P<.001). Early amniotomy was associ-
ated with shorter time to delivery after
adjusting for maternal age, BMI, parity,
mode of delivery, Bishop score, and the
interaction between randomization
group and parity (HR, 2.3; 95% CI,
1.5e3.4; P<.001).

Secondary outcomes
There was no statistical difference in the
rate of intraamniotic infection between
the 2 groups (n [%], early: 5 [6.33%] vs
expectant: 5 [6.17%]; P¼1.0). There was
1 case of cord prolapse in each group (n
[%], early: 1 [1.27%] vs expectant: 1
[1.23%]; P¼1.0).

Time to active labor was signifi-
cantly shorter for patients undergoing
rity de ClinicalKey.es por Elsevier en junio 09, 
sevier Inc. Todos los derechos reservados.
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FIGURE 2
Probability of vaginal and cesarean delivery by timing of amniotomy
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amniotomy within 1 hour of Foley
catheter expulsion (median [IQR],
early: 6.71 [4.06e9.15] vs expectant:
14.2 [10.2e17.7]; P<.001). The rate of
delivery within 24 hours from start of
induction was significantly higher in
the early-amniotomy group (n [%]; 68
[86.1%] vs expectant: 57 [70.4%];
P¼.03). Similarly, the rate of delivery
within 12 hours was significantly
higher in the early-amniotomy
group (47 [59.5.8%] vs 18 [22.2%];
P<.001).

There was no statistical difference in
the cesarean delivery rate between the 2
groups, (17 [21.5%] vs 25 [30.9%];
P¼.25). The cesarean delivery rates were
not statistically different for both
nulliparous and multiparous individuals
in the study. There were no significant
differences in indications for cesarean
delivery, endometritis, use of
Descargado para Boletin -BINASSS (bolet-binas@
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terbutaline, placement of intrauterine
pressure catheter, amnioinfusion, or
epidural use (Table 3).
There were no differences in neonatal

outcomes including severe respiratory
distress syndrome, Apgar scores, or
NICU admission. There were no cases of
neonatal blood transfusion, hypoxic
ischemic encephalopathy, intraventric-
ular hemorrhage grade 3 or 4, necro-
tizing enterocolitis, or head cooling in
either group (Table 3).

Comment
Principal findings
In this trial, individuals who underwent
early amniotomy within 1 hour of Foley
catheter expulsion were likely to deliver
more rapidly, deliver vaginally within 12
hours, and achieve active labor faster
than individuals in the expectant-
management group. There were no
MAY 2022 Ameri
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differences in cesarean delivery rate or
other adverse safety events.

Results in context
Although several studies have cautioned
against the use of early amniotomy and
reported an increased risk of cesarean
delivery,11,12 multiple randomized
controlled trials have shown lower rates
of labor dystocia and cesarean delivery
associated with early rupture.13e15

Additional investigation is warranted
given that current published literature
shows conflicting results. Levy et al20

randomized patients who underwent
mechanical ripening at �37 weeks of
gestation and either immediate amniot-
omy at the time of Foley catheter
expulsion or delayed amniotomy when
regular contractions or cervical change
was achieved. This trial found that pa-
tients undergoing immediate amniot-
omy had higher rates of cesarean delivery
and concluded that amniotomy should
be postponed in patients undergoing
cervical ripening. However, this trial re-
ported an institutional cesarean delivery
rate of 8% to 9%,20 which is significantly
lower than that found in our own prac-
tice. Furthermore, Levy et al20 excluded
patients after randomization if amniot-
omy was deemed unsafe, which may
have contributed to selection bias fa-
voring delayed amniotomy. This is in
contrast to the trial by Macones et al,21

which found that early amniotomy
shortens the time to delivery by over 2
hours without increasing maternal or
neonatal morbidity. This trial used a
cervical dilation cutoff of �4 cm to
differentiate early amniotomy from
standard management, which can be
highly dependent on the individual
examiner. Furthermore, Macones et al21

included a diverse range of both single
and combination pharmacologic and
mechanical induction methods with
varying effectiveness.2 This study used a
uniform combination of pharmacologic
cervical ripening with Foley catheter
placement for all enrolled patients.

Clinical implications
We have found that amniotomy within 1
hour of Foley catheter expulsion reduces
the time to delivery by nearly 9 hours
can Journal of Obstetrics & Gynecology 724.e6
rity de ClinicalKey.es por Elsevier en junio 09, 
sevier Inc. Todos los derechos reservados.

http://www.AJOG.org


TABLE 3
Secondary outcomes by treatment groups

Outcomes Early amniotomy (n¼79) Expectant amniotomy (n¼81) P value

Maternal outcomes

Indication for cesarean delivery .8

Failed IOL 8 (47.1) 11 (44.0)

NRFHT 2 (11.8) 3 (12.0)

Dilation arrest 4 (23.5) 4 (16.0)

Descent arrest 1 (5.88) 4 (16.0)

Elective or other 1 (5.88) 0 (0.00)

Intrauterine pressure catheter 6 (7.59) 4 (4.94) .5

Oxytocin used in active labor 74 (93.7) 80 (98.8) .1

Amnioinfusion 5 (6.33) 4 (4.94) .7

Epidural use 75 (94.9) 79 (97.5) .4

Umbilical cord prolapse 1 (1.27) 1 (1.23) 1.0

IV narcotics 1 (1.27) 3 (3.70) .6

Terbutaline used 0 (0.00) 1 (1.23) 1.0

Chorioamnionitis 5 (6.33) 5 (6.17) 1.0

Endometritis 1 (1.27) 5 (6.17) .2

Third or fourth degree laceration 2 (2.53) 6 (7.41) .3

Blood transfusion 1 (1.27) 4 (4.94) .4

Operative delivery 2 (2.53) 3 (3.70) 1.0

Postpartum hemorrhage 6 (7.59) 9 (11.1) .6

Wound separation or infection 0 (0.0) 0 (0.0) 1.0

Total length of stay 3.00 (2.00e3.00) 3.00 (3.00e4.00) <.001

Venous thromboembolism 0 (0.0) 0 (0.0) 1.0

Hysterectomy 0 (0.00) 1 (1.23) 1.0

Maternal death 0 (0.0) 0 (0.0) 1.0

Neonatal outcomes

Birthweight (kg) median (IQR) 3.21 (2.95e3.54) 3.37 (3.13e3.59) .05

Apgar at 5 min, median (IQR) 9.00 (9.00e9.00) 9.00 (9.00e9.00) .8

NICU admission 7 (8.86) 11 (13.6) .5

>48 h 6 (7.59) 8 (9.88) .8

Severe respiratory distress syndromea 5 (6.33) 9 (11.1) .4

Culture provenepresumed neonatal sepsis 3 (3.80) 5 (6.17) .7

Neonatal blood transfusion 0 (0.00) 0 (0.00) —

Hypoxic ischemic encephalopathy 0 (0.00) 0 (0.00) —

Intraventricular hemorrhage grade 3 or 4 0 (0.00) 0 (0.00) —

Necrotizing enterocolitis 0 (0.00) 0 (0.00) —

Receipt of head cooling 0 (0.00) 0 (0.00) —

Data are presented as number (percentage) unless otherwise indicated. Categorical variables are compared with chi-square and Fisher exact tests and continuous variables are compared with
Wilcoxon rank sum tests unless otherwise indicated.

IOL, induction of labor; IQR, interquartile range; IV, intravenous; NICU, neonatal intensive care unit; NRFHT, nonreassuring fetal heart tracing.

a Defined as intubation and mechanical ventilation for a minimum of 12 hours.
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than in expectant management. A
reduction in time to delivery was true for
both multiparous and nulliparous in-
dividuals in our study. As labor induc-
tion rates continue to rise, labor and
delivery units across the nation are
strategizing ways to optimize the pro-
cess. Exploring the optimal methods to
achieve vaginal delivery is important
because the length of labor is correlated
directly with maternal chorioamnionitis
and neonatal infection.22,23 In addition,
we propose that an average 9-hour dif-
ference in labor length has important
ramifications for resource utilization
and staffing.

Research implications
The effectiveness of early amniotomy has
been described in spontaneous-labor
and several retrospective
studies,10,13,24e26 but the use of early
amniotomy following cervical ripening
warrants further investigation. Further-
more, the optimal exam frequency and
oxytocin protocol during labor induc-
tion has not been established.5,27 Addi-
tional investigation is needed to
comment on the association between
cesarean delivery and early amniotomy
for labor induction, given that our cur-
rent study was not powered to detect a
difference. Future research for guiding
clinicians on best practices is warranted.
In addition, further studies on patient
preferences and satisfaction levels
regarding their experience with induc-
tion of labor are needed.

Strengths and limitations
A major strength of our trial was that it
randomized participants, which reduced
bias in comparison with previous trials.
We used 1 uniform induction method
with combinationmisoprostol and Foley
catheter and a clear definition of early
amniotomy. Another major strength of
our study was making amniotomy safety
a necessary inclusion criterion for
enrollment and randomization, which
minimized treatment-crossover rate. To
our knowledge, this is one of the few
trials comparing early amniotomy to
expectant management following miso-
prostol combined with Foley catheter
induction at term. Our randomization
Descargado para Boletin -BINASSS (bolet-binas@
2022. Para uso personal exclusivamente. No 
was also stratified by parity, which is
another strength of the study. Lastly, our
pragmatic trial design of expectant
amniotomy should enhance the gener-
alizability of our study. A weakness of
our study is that neither the patients nor
the providers were blinded to the allo-
cation group, which could potentially
result in unbalanced distribution of in-
terventions from obstetrical providers.
Given that time to delivery is an objective
measure, we do not believe that the lack
of blinding differentially affected our
primary outcome. Furthermore, we are
reassured that the rate of interventions
like amnioinfusion and epidural use
were similar between the 2 groups. This
was also a single-center study, and thus
the results may not be generalizable to
other centers with different labor man-
agement practices and/or labor
outcomes.

Conclusion
We found that amniotomy within 1 hour
of Foley catheter expulsion was superior
to expectant management with regard to
labor duration. Early amniotomy ach-
ieved shorter time to delivery by any
mode and shorter time to vaginal de-
livery and active labor among nullipa-
rous and multiparous individuals at
term. Early amniotomy resulted in 2.3
times faster delivery than with expectant
management, with no difference in ce-
sarean delivery rates, labor characteris-
tics, or maternal or neonatal morbidity.
Therefore, amniotomy within 1 hour of
Foley catheter expulsion may be
considered among individuals undergo-
ing a combined pharmacologic and
mechanical induction at term. n
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